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COMMEST  AND  CRITICISM, 

The  Bureau  of  education  has  made  a  valu- 
able addition  to  our  educational  literature  by  its 
recent  publication  of  a  iMipt*r  by  Dr.  E.  M.  Hart- 
well  of  the  Johns  Hc»pkinfl  university,  on  physical 
training  in  American  colleKes  and  universities. 
*  Mens  Sana  in  corpore  siinot  is  perhaps  as  fa- 
miliar as  any  classical  quotation  to  coUef^iate 
trustees  and  professors,  but  in  the  jmst  they  have 
been  inclined  to  trust  too  much  to  time  and  luck 
to  give  it  a  practical  application.  The  progress 
we  are  now  making  in  organized  physical  edu- 
cation is  tlie  most  significant  fact  brought  out  by 
Dr.  Uartweirs  investigations.  He  shows  that 
until  1859  no  college  in  the  country  possessed  a 
commodious  and  well-furnished  building  devoted 
to  the  purposes  of  physical  training.  In  that 
year,  however,  Amherst,  Harvard,  and  Yale 
built  gymnasia.  Amherst  seems  to  have  been 
the  most  progressive  in  this  matter  ;  and  though 
its  first  gymnasium  has  since  l)een  replaced  by  a 
costly  and  much-improved  building,  yet  from  the 
first,  physical  exercise  has  l^een  required  there  of 
all  able-bodied  students,  and  it  has  l)een  directcnl 
by  an  educated  physician  with  a  seat  in  the  faculty. 


The  Hemen  way  gymnasium  at  Harvard,  and  the 
BU()ervision  of  Dr.  Sargent,  have  not  c»nly  given  a 
great  impetus  to  physical  training  there,  but  Dr. 
Sargent's  system  of  directive  exercise  has  l)een 
widely  a<lopted.  Since  1W79.  forty-eight  institu- 
tions have  fitted  up  their  gymnasia  with  Dr. 
Sargent's  apparatus ;  and  his  directions  are  now 
followed  in  very  many  of  them,  including 
Amherst,  Cornell,  Haverford,  Johns  Hopkins, 
Lehigh,  and  Swarthmore.  The  same  system 
has  just  been  introduced  into  Lafayette,  and  is 
projected  at  Vasnar  and  the  University  of  Ver- 
mont. The  statistics  and  detailed  information 
that  accompany  the  paper  are  of  great  value  and 
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interest,  but  its  general  tenor  is  more  -valuable 
and  interesting  still.  It  shows  that  education  — 
physical,  intellectual,  and  moral,  as  the  phrase  is 
—  has  b<KX)me  something  more  than  a  meaningless 
motto  in  many  of  our  leading  educational  insti- 
tutions. 

TiiE  TRUSTEES  OF  THE  Elizabeth  Thompson 
science  fund  have  made  the  following  grants 
for  research  from  the  income  of  the  /fund :  1**, 
H.  M.  Howe  of  Boston,  Mass.,  seventy-five  doUars, 
for  investigations  on  the  fusibility  of  slags  firom 
the  smelting  of  lead  and  copper,  to  be  carried  on 
in  the  mining  laboratories  of  the  Massachusetts 
institute  of  technology;  2^,  two  hundred  dollars 
to  the  New  England  meteorological  society,  for 
the  working-out  of  results  from  the  very  numer- 
ous data  which  are  now  collected  by  the  society 
concerning  the  movements  of  local  storms ;  8*, 
one  hundred  and  fifty  dollars  to  Samuel  Rideal, 
Esq..  of  University  college,  London,  for  the  con- 
tinuation of  TyndalPs  experiments  on  the  absorp- 
tion of  radiant  heat  by  aromatic  gases ;  4°,  five 
hundred  dollars  to  Professor  Rosentlial  of  £r- 
langen,  Germany,  for  researches  on  the  produc- 
tion and  regulation  of  animal  heat  in  health  and 
disease,  with  special  reference  to  fevers.  As  the 
number  of  applications  was  very  large,  the  sums 
asked  for  amounting  to  about  thirty  thousand 
dollars,  it  became  necessary  for  the  trustees  to 
refuse  several  applications  which  entirely  com- 
mended themselves  on  account  of  the  character  of 
the  applicants  and  the  nature  of  the  proposed 
work.  The  invidious  task  of  selection  was  of 
course  difficult  in  the  extreme,  so  that  it  is  un- 
advisable  to  give  the  grounds  for  the  preferences 
finally  adopted.  On  the  other  hand,  the  very 
number  of  applications  increases  the  probability 
of  the  fund  being  devoted  to  the  support  of  thor- 
oughly fruitful  researches.  It  is  a  somewhat  un- 
expecte<l  turn  of  fortune's  wheel  which  delivefs 
an  American  endowment,  even  in  part  for  the 
prosecution  of  research,  at  a  German  universitj ; 
but  it  should  not  be  overlooked  that  the  fund  was 
established  primarily  to  further  the  utility  of  the 
proposed  international  scientific  congrese,  and  that 
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it  would  violate  the  spirit  of  the  trust  to  confiue 
the  grants  to  persons  in  this  country.  There  is, 
so  far  as  we  are  aware,  no  other  endowment  of 
science  so  generously  wide  in  its  scope  :  we  hope, 
therefore,  that  it  will  always  be  employed  to  assist 
only  the  very  best  work,  and  that  the  trustees 
will  so  earn  the  faith  of  the  public,  that  the  en- 
dowment wDl  be  very  largely  increased  by  liberal 
patrons. 


In  a  recent  number  of  Science  (vol.  vii.  No. 
160,  supplement)  we  published  several  articles  by 
Mr.  J.  A.  Allen  and  others  on  the  destruction  of 
our  native  birds.  Facts  and  figures  were  pre- 
sented, tending  to  show  that  the  killing  of  birds 
for  millinery  purposes  and  for  food,  together  with 
their  destruction  in  wanton  eport,  was  liable  to 
cause  a  serious  diminution  of  our  birds,  and  per. 
haps  the  extinction  of  some  species  useful  to  man 
or  desirable  for  their  song.  The  views  thus  ex- 
pressed were  indorsed  by  a  committee  of  the 
Society  of  natural  history  of  Cincinnati,  in  a  re- 
port to  that  body;  and  this  report  has  brought  out 
a  reply  from  Dr.  F.  W.  Langdon  in  an  address 
before  the  same  society,  in  which  he  dissents 
from  our  conclusions.  He  points  out  that  the 
birds  most  largely  used  for  millinery  purposes  are 
those  living  by  the  seashore,  such  as  gulls,  terns, 
herons,  and  othei^,  which  are  not  song-birds  nor 
beneficial  to  the  f^iner.  As  for  the  destruction 
of  the  birds  in  such  places  as  the  Everglades  of 
Florida,  he  thinks  these  are  doomed  to  extirpa- 
tion in  any  case  when  the  growth  of  population 
shall  have  led  to  the  clearing  and  draining  of  the 
swamps.  He  admits,  however,  that  some  song- 
birds are  made  use  of  by  milliners ;  but  he  gives 
some  results  of  his  own  and  others^  observation 
which  seem  to  show  that  the  number  of  such 
birds  destroyed  is  not  very  great.  He  adds  that 
most  of  our  familiar  song-birds,  such  as  thrushes, 
wrens,  and  finches,  are  in  little  demand  for  mil- 
linery use,  owing  to  their  being  usually  of  plain 
colors,  but  does  not  seem  to  notice  that  their  skins 
may  be  dyed.  Mr.  Allen,  in  his  article  above 
referred  to,  had  estimated  the  number  of  birds 
required  in  this  country  to  meet  the  demands  of 
the  milliners  at  5,000,000  a  year ;  but  Dr.  Langdon 
thinks,  that,  even  if  this  estimate  is  correct,  the 
loss  of  that  number  of  birds  in  a  year  will  have 
no  appreciable  effect  on  the  aggregate.  He  esti- 
mates the  total  number  of  birds  on  the  continent 
at  8,000,000,000,  and  the  annual  increase  at  the 


same  number ;  and,  allowing  a  second  5,000,000 
for  the  demand  from  other  countries  than  our 
own,  he  finds  the  percentage  destroyed  each  year 
to  be  very  small.  He  infers,  therefore,  that,  even 
if  all  the  birds  destroyed  were  song-birds  or  birds 
useful  to  the  agriculturist,  the  annual  loss  would 
have  no  practical  effect  on  the  fauna  of  the  coun- 
try at  large. 

Mr.  Francis  Galton  has  been  devoting  the  last 
year  or  two  to  a  study  of  stature  as  an  hereditary 
trait.  From  a  large  number  of  famUy  records,  in 
which  the  heights  of  the  members  of  at  least  three 
generations  are  recorded,  he  attempts  to  assign 
the  proportionate  contributions  of  each  ancestor 
towards  the  height  of  the  descendant.  He  has 
formulated  a  law  which  partly  opposes  and  partly 
supplements  the  common  notion  that  the  children 
of  parents  both  possessing  certain  qualities  will 
probably  have  the  same  qualities  in  even  a  greater 
degree  than  either  parent.  This  law  maintains 
that  a  constant  tendency  to  mediocrity  exists; 
that  the  qualities  of  the  parents  will  not  sum- 
mate,  but  the  average  will  be  the  probable  result. 
Perhaps  none  of  his  mgenious  researches  will 
meet  with  more  criticism  than  this,  it  seems  to 
run  counter  to  so  many  well-known  facts  of 
heredity.  The  research  with  regard  to  stature  is 
only  a  typical  one.  In  a  more  recent  report  he 
has  carried  over  the  same  method  to  the  con- 
sideration of  the  color  of  the  eyes  as  affected  by 
heredity,  and  shows  the  validity  of  the  law  in 
this  field.  Mr.  Galton  has  presented  his  views  in 
his  presidential  address  before  the  British  associa- 
tion and  in  articles  in  the  Journal  of  the  anthro- 
pological institute ;  but  the  full  paper  will  appear 
in  the  Proceedings  of  the  Royal  society,  and  per- 
haps a  judgment  ought  to  be  suspended  until  all 
the  facts  are  in. 


Several  instances  have  been  reported  in  the 
past  few  months  where  large  numbers  of  persons 
have  been  made  sick  by  ice-cream.  The  theories 
which  have  been  advanced  to  explain  this  result 
have  been  many  and  various.  By  some  it  has 
been  attributed  to  the  absorption  of  copper  from 
the  vessels  in  which  the  cream  was  made  ;  others 
have  thought  it  due  to  decomposition  of  the  gela- 
tine which  is  now  commonly  used  to  give  stiffness 
to  the  cream  :  while  stiU  others  have  thought  it 
might  be  traced  to  disease  in  the  cows  from 
which   the   milk   was   obtained.     Prof.    V.    C. 
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Vaughan,  of  the  Universitj  of  Michigan,  has 
recently  investigated  the  poisoning  of  a  number 
of  persons  by  ice-cream  at  Newton,  Mich.,  and 
is  reported  to  have  found  tyrotoxicon  present  in 
the  ioeHTeam  which  produced  the  sickness.  This 
had  been  previously  discovered  by  Professor 
Vaughan  in  pieces  of  cheese  which  had  caused 
sickness,  and  which  had  been  submitted  to  him 
for  examination.  Whether  this  i)oison  is  due  to  a 
germ,  or  to  a  chemical  product,  does  not  yet  seem 
established  ;  but  it  is  but  another  proof  of  the  pos- 
sibilities of  milk,  either  infected  or  decomiKised, 
acting  as  a  factor  in  disease,  and  it  is  not  im- 
probable that  diarrhoeal  diseases  so  common 
among  the  infantile  ]X)pulation  in  the  summer 
months  may  be  caused,  or  at  least  aggravated,  by 
milk  which  contains  the  tyrotoxicon. 

The  bill  authorizing  the  President  to  appoint 
a  commission  to  investigate  yellow-fever  and  the 
methods  proposed  for  its  prevention  has  passed 
the  senate,  and,  as  tliere  is  now  no  opposition  to 
its  passage  in  the  house,  there  is  every  probability 
of  its  becoming  a  law.  In  the  mean  while.  Dr. 
Freire,  who  claims  to  have  discovered  the  microbe 
of  the  disease  and  a  method  of  inoculation  to  pre- 
vent its  ravages,  is  reported  to  have  performed 
the  operation  upon  seven  thousand  persons  living 
in  localities  where  yellow-fever  is  prevailing  in  a 
most  malignant  form.  Of  this  large  number,  tmt 
eight  have  died.  During  the  same  period,  some 
three  thousand  uninoculated  persons  have  suc- 
cumbed to  the  fever.  Should  the  bill  to  which 
reference  has  been  made  obtain  a  place  in  the 
statutes,  these  claims  of  Freire  will  be  subjected 
to  rigid  investigation  by  the  best  American  ex- 
perts, and,  if  substantiated,  will  doubtless  be  the 
means  of  introducing  his  system,  or  a  modification 
of  it,  into  the  United  States,  whenever  yellow- 
fever  shall  again  appear  in  epidemic  form. 


It  has  always  been  difficult  to  untlerstand 
how  the  germ  theory  of  disease  could  be  true,  and 
yet  the  diseases  which  are  due  to  germs  could 
vary  so  much  in  virulence  :  at  times  )>eing  ex- 
ceedingly mild,  and  again  malignant  in  the  high- 
est degree.  Dr.  Steml)erg,  in  a  recent  pa|)er  pub- 
lished in  the  Medical  news,  makes  this  very  clear, 
thus  removing  what  has  to  many  seemed  an  in- 
superable objection  to  the  acceptance  of  the  germ 
theory.  Germs  which  produce  disease,  that  is, 
pathogenic  germs,  are  subject  to  great  modifica- 


tion as  regards  this  power.  Germs  which  to  all 
appearances  are  the  same,  and  which,  so  far  as  we 
know,  are  in  fact  identical  in  most  particulars, 
may  yet  differ  in  their  virulence ;  being  extremely 
so  under  some  circumstances,  and  but  slightly  so 
under  others.  It  is  for  this  reason  that  virus  may 
be  *  attenuated,*  as  it  is  termed,  Tlius  tlie  mi- 
crobes which  prcxiuce  fowl-cholera  in  a  fatal  form 
may,  after  two  or  three  months,  lose  this  viru- 
lence, and  still  possess  some  pathogenic  power. 
It  is  this  principle  of  attenuation  which  enables 
ex|)erimenters  to  inoculate  animals  with  the  same 
microbe,  but  of  gradually  increasing  virulence, 
until  perfect  protection,  even  against  the  most 
virulent  form  of  the  disease,  is  assured.  A  mild 
attack  of  scarlet-fever  is  explained,  therefore,  not 
on  tlie  ground  that  only  a  few  microbes  of  the 
disease  exist  in  the  lK>dy  of  the  individual  at- 
tacked, for  we  know  tliat  this  form  of  life  multi- 
plies with  enormous  rapidity,  but  by  the  probable 
fact  that  the  microbes  in  this  individual  case  pos- 
sess a  mild  degree  of  virulence. 


The  further  and  deei)er  research  is  made  into 
this  domain  of  bacterial  life,  the  more  apparent 
does  it  become  that  disease-producing  germs  are 
wide-spread  and  abundant ;  and,  if  animals  sus- 
ceptible to  any  particular  variety  come  in  contact 
with  that  variety,  it  is  easy  to  understand  how 
disease  may  be  contracted,  ev^  when  no  otlier 
animal  lias  been  brought  in  contact  with  them. 
For  instance :  the  bacillus  which  causes  fowl- 
cholera  is  found  in  various  parts  of  the  world  in 
putrid  substances,  and  as  a  result  epidemics  of 
fowl^holera  are  most  fre<iuent  among  fowl  that 
are  kept  in  unsanitary  conditions.  In  the  same 
way  typhoid-fever  and  cholera  may  develop  irre- 
si)ective  of  human  intercourse  or  famites.  Much 
of  this  may  seem  trite,  but  the  tendency  of  the 
present  day  is  to  ignore  filth  as  a  factor  in  the  pro- 
duction of  germ-diseases,  and  to  limit  their  causa- 
tion to  the  presence  of  other  similarly  affected 
persons  or  animals,  and  to  the  articles  which  have 
been  in  contact  with  them.  In  helping  to  clear 
up  the  question.  Dr.  Sternberg  has  done  good 
service. 


THE  ECONOMIC  DISCUSSION  IN  SCIENCE. 

It  is  often  doubted  whether  any  good  comes 
of  polemical  discussion  in  a  periodical;  and  so 
obvious  are  the  disadvantages  under  which  those 
labor  who  would  maintain  a  scientific  position  In 
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popular  debate,  that  many  refuse  to  attempt  it 
under  any  circumstances.  Points  are  brought  up 
which  require  lengthy  elucidation,  and  that  must 
be  compressed  into  a  single  sentence  which  ought 
to  be  elaborated  in  an  entire  article.  Then  it  is 
necessary  to  assume  certain  primary  considera- 
tions ;  for,  should  it  be  endeavored  to  begin  at  the 
beginning  and  prove  satisfactorily  to  the  writers 
themselves  every  step  taken,  it  would  end  in  the 
construction  of  a  complete  scientific  treatise  which 
might  fill  several  volimies.  I  believe  the  repre- 
sentatives of  the  new  school  of  economics  who 
imdertook  to  prepare  a  series  of  articles  for 
Science  on  a  number  of  economic  topics  were  ful- 
ly aware  of  the  difficulties  of  their  task,  and  it  is 
certain  that  the  invitation  of  the  editor  of  tliis 
journal  was  accepted  with  hesitation.  Neverthe- 
less, I  must  be  allowed  to  express  satisfaction  with 
the  general  course  of  the  discussion  so  far,  and  I 
am  convinced  that  the  readers  of  Science  have  ob- 
tained new  and  valuable  ideas  from  the  able  articles 
both  of  Dr.  Seligman  and  of  Professor  James.  How- 
ever familiar  tiie  views  so  well  set  forth  in  these 
articles  may  be  to  Professor  Newcomb,  there  is  no 
evidence  of  an  acquaintance  with  them  on  the  part 
of  what  might  be  called  the  educated  American 
public,  and  it  is  unquestionable  that  they  differ  in 
radical  particulars  from  the  economic  doctrines 
current  in  our  magazine  and  newspaper  literature. 
As  a  matter  of  course,  these  articles  have  been 
scarcely  more  than  suggestive.  It  was  not  intended 
that  they  should  .be  exhaustive,  for  that  was  im- 
possible within  the  limits  of  the  assigned  space. 

Professor  Newcomb*s  article  illustrates  vividly 
the  difficulties  of  a  discussion  of  economic  theo- 
ries in  a  periodical.  He  sweeps  over  an  immense 
field,  touching  on  the  development  of  economic 
doctrines,  on  the  functions  of  the  state,  enlarging 
a  little  more  on  the  relations  of  economics  to  ethics, 
and  concluding  with  an  irrelevant'  allusion  to  the 
condition  of  American  shipping. 

I  should  desire  a  volume  —  and  a  large  one — to 
expose  all  the  errors  which,  in  my  opinion,  are 
implied  in  the  article  of  the  distinguished  mathe- 
matician of  the  Johns  Hopkins  university.  I  will 
nevertheless  endeavor  to  set  a  few  of  the  points 
involved  before  the  readers  of  Science  in  such  a 
manner  as  to  enable  them  to  understand  better 
the  nature  of  the  controversy,  and  to  help  them  to 
follow  out  the  argument  in  their  own  thoughts. 

First,  I  must  begin  with  a  personal  explanation. 
There  seems  to  be  an  implication,  though  doubt- 
less inadvertent,  in  the  article  of  my  learned  col- 
league, that  I  am  a  socialist.  True,  I  believe  that 
the  state  has  its  industrial  sphere,  and  that  a  larger 
one  than  many  have  been  inclined  to  think  ;  but 
I  hold  quite  as  strenuously  that  the  individual  has 


a  sphere  of  economic  action  which  is  an  equally 
important  one.  I  condemn  alike  that  individual- 
ism which  would  allow  the  state  no  room  for  in- 
dustrial activity,  and  that  socialism  wliich  would 
absorb  in  the  state  the  functions  of  the  individual. 
Doubtless  I  have  written  more  or  less  about  social- 
ism, and  1  have  attempted  to  tell  the  truth  about 
socialists,  for  I  have  not  believed  that  the  gener- 
ally accepted  lies  about  them  could  be  of  any  avail 
to  society.  The  university  of  which  I  have  the 
honor  to  be  a  member  has  adopted  for  its  motto  the 
grand  sentence,  *  Veritas  voa  liberabiV  This  I  ac- 
cept and  have  found  a  source  of  inspiration.  I  may 
go  even  further.  I  believe  that  the  socialists  have 
added  to  our  stock  of  economic  knowledge,  and  that 
we  have  a  great  deal  to  learn  from  them.  On  the 
other  hand,  it  is  safe  to  say,  that,  among  those  who 
are  known  as  the  new  school  of  political  economists, 
there  is  not  a  single  one  who  could  be  called  an 
adherent  of  socialism,  pure  and  simple.  It  is,  I 
believe  further,  safe  to  assert  that  pure  socialism  is 
advocated  by  no  teacher  of  political  economy  in  any 
American  college  or  imiversity.  Professor  New- 
comb  finds  the  present  economic  discussion  —  as 
yet  incomplete,  be  it  remembered  —  disappointing, 
and  because  more  has  not  been  said  about  the  state, 
since  **  the  main  point  in  which  the  new  school  is 
supposed  to  differ  from  the  other  is  that  it  looks 
with  more  favor  upon  government  intervention  in 
the  processes  of  industry  and  trade."  Of  all  the 
articles  in  this  series,  only  one  deals  exclusively 
with  the  state  ;  and  yet  the  topics  were  selected  by 
the  writers  of  these  articles.  Is  not  this  in  itself  a 
sufficient  refutation  of  this  popular  supposition? 
What  those  who  consented  to  write  these  articles 
desired  was  to  place  before  the  readers  of  Science 
an  outline  of  their  fundamental  doctrines.  They 
wished  to  present  their  opinions  as  they  in  reality 
are,  not  as  people  might  suppose  them  to  be.  !bi 
my  article  I  ventured  the  opinion  that  the  radical 
difference  between  the  old  and  the  new  school  con- 
sisted, not  in  the  views  held  of  the  state,  but  in 
the  establishment  of  a  new  relation  between  ethics 
and  economics.  Others,  possibly  the  majority, 
find  the  main  difference  in  method,  about  which 
Professor  Smith  of  Columbia  is  to  contribute  an 
article.  It  is  necessary  in  all  discussion  to  grasp 
the  fundamental  fact  that  what  one  believes,  and 
what  one  is  said  to  believe,  are  two  quite  different 
things. 

Professor  Newcomb  claims  that  nothing  new  has 
been  said  in  regard  to  the  state,  because  every  one 
is  willing  to  admit  that  state  inrervention  is  right  if 
it  is  useful.  I  am  glad  that  it  is  admitted  that  state 
intervention  is  considered  as  merely  a  question  of 
utility.  It  is  a  great  deal  to  have  gained  that  point, 
and  to  be  able  to  quote  Professor  Newcomb  in  fkvor 
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of  the  poBition.  Thifl  is  very  diflferent  from  the  ordi- 
nary view,  which  is  tliat  the  atate  has  no  ri^ht  to 
participate  in  economic  and  industrial  life.  Some 
time  ago  Dr.  Lyman  Ahlx>tt  wrote  an  article  f<ir 
the  Century  magazine  in  which  he  raiseil  the  ({ues- 
tion,  whether  tlie  United  States  would  not  have 
done  better  to  build  and  manage  itself  the  Pacific 
railways  rather  than  to  give  vast  empires  of  land, 
and  millions  in  money,  to  corporations  to  induce 
them  to  construct  those  great  highways.  His 
argument  was  presenteil  with  a  great  deal  of  force ; 
but,  in  a  later  issue  of  the  magazine,  s]xice  was 
given  for  an  objection.  In  what  did  the  objection 
consist  ?  Simply  the  dogmatic  assumption  that  it 
was  not  the  province  of  government  to  construct 
and  manage  railwa3rs.  It  was  not  regarded  by 
the  writer  as  essential  to  prove  that  it  would  not 
have  been  useful.  When  the  question  was  raised 
recently  in  Philadelphia,  whether  the  ])ublic  gas- 
works should  be  sold  to  a  private  corporation, 
many  newspapers  thought  it  an  argument  to  urge 
that  it  was  not  the  function  of  a  municiixUity  to 
furnish  gas.  These  are  typical  casi*s  ;  and  it  is,  I 
repeat,  a  satisfaction  to  be  able  to  cite  Profc*s8or 
Newcomb  as  an  authority  against  such  dogmatisui. 

Again  :  the  article  by  Dr.  James  is  criticised  be- 
cause *  there  is  so  little  to  object  to  in  it.*  This  is 
another  concession  which  must  give  satisfaction  to 
many  members  of  the  new  school.  It  differs  widely 
from  prevailing  public  opinion :  and  even  so  lib- 
eral and  progressive  a  man  as  Professor  Taussig 
thinks  that  Professor  James  *  goes  too  far.*  A  new 
theory  of  taxation  is  suggested  by  Dr.  James, 
which  is,  I  think,  of  far-reaching  importance.  It 
is  not  at  present  received  either  by  our  legislative 
or  our  judicial  bodies. 

Professor  Newcomb*s  i)Osition  as  first  stated,  in 
regard  to  the  development  of  economic  thought, 
differs  not  in  one  whit  from  that  of  the  new  school. 
Adherents  of  this  school  all  regard  economics  as 
a  development,  and,  without  exception,  they  value 
the  works  of  their  predecessors.  They  w^ere  the 
first  in  America  to  give  a  proper  position  to  Adam 
Smith,  Ricardo,  and  Malthus,  by  the  intnxluc- 
tion  of  courses  in  tlie  history  of  political  economy 
into  our  colleges.  In  the  *  Statement  of  princi- 
ples *  of  tlie  American  economic  asscx^iation,  it  is 
expressly  declared  that  '  we  appreciate  the  ivork 
of  former  economists.*  Again :  it  is  pleasant  to 
be  able  to  agree  with  Professor  Newcomb ;  but,  as  a 
matter  of  fact,  this  is  a  different  opinion  from  that 
which  was  a  short  time  ago  current.  Writers,  not 
long  since,  looked  upon  political  economy  as  a 
complete  and  perfect  science,  true  for  all  times  and 
all  i^acee.  Buckle  and  Lord  Sherbrooke  advocated 
this  view ;  and  even  Professor  Laughlin  of  Har- 
vard, who  probably  does  not  regard  himself  at  all 


as  a  representative  of  the  extreme  'orthodox' 
school,  convoys  the  impression,  in  his  useful  little 
work  on  nietluxls  of  instruction  in  economics, 
that  there  is.  after  all,  not  much  constructive  work 
to  Ik?  done  in  our  science.  When  Professor  New- 
comb, however,  Ix^gins  to  criticise  Dr.  Seligman. 
I  am  imable  to  agree  with  him  ;  for  he  speaks  as  if 
ix>litical  economy  were  a  mathematical  science, 
with  a  Ixxly  of  truth  unchangeable  and  eternal, 
like  the  statement,  *'  A  straight  line  is  the  shortest 
distance  between  two  points.**  It  is,  according  to 
this  view,  only  the  application  of  fixed  principles 
which  must  be  change<l  with  time  and  place.  Now, 
wliat  IB  this  body  of  mathematical  truth  in  econom- 
ics? Tliere  are  some  truisms  in  economics  of 
that  nature ;  but  a  large  and  important  body  of 
such  principles  I  have  never  been  able  to  discover, 
though  I  liave  searched  for  it  long  and  diligently. 
It  seems  to  me  tliat  Professor  Newcomb  fails  to 
distinguish  between  mathematical  sciences  and 
thctse  which  are  more  descriptive  in  their  nature, 
and  have  to  do  with  growing,  changing  bodies. 

This  brings  us  naturally  to  Professor  Newcomb's 
objection  to  my  conception  of  economics  as  a 
science  concerned  with  what  ought  to  be,  —  an 
objection  which  it  seems  to  me,  though  very 
natural  in  a  mathematician,  is  not  valid.  I  be- 
lieve all  sciences  which  treat  of  concrete  organ- 
isms consider  what  ought  to  be  as  well  as  what  is. 
The  scientific  physician  treats  of  the  perfect  body 
as  well  as  of  the  diseased,  imperfect  body.  The 
biologist  observes  living  forms,  and  expresses  ap- 
proval and  disapproval.  Natural  sciences  treat 
c<mtinually  of  puriXMe  and  adaptation  to  ends. 
Who  con  so  well  treat  of  social  remedies  as  he 
who  has  studied  society?  Why  stop  when  we 
have  reached  tliat  point  which  first  renders  our 
science  useful  ? 

Professor  Newcomb  implies  the  argument,  for- 
merly a  favorite  one  and  still  too  common,  that 
selfishness  and  enlightened  philanthropy  lead  to 
the  same  ends.  Observation  does  not  confirm 
this.  To  a  certain  extent  their  coiurses  will  be 
parallel ;  but  in  important  particulars  there  wiU 
l)e  a  divergence,  and  that  divergence  will  be  the 
difference  between  health  and  disease.  His  illus- 
tration of  the  treatment  of  the  servant  *  Cuffee  * 
is  pertinent.  A  careful  observer  will  note  a  very 
different  treatment  of  him  by  a  selfish  lady,  and 
one  who  applies  the  dictates  of  ethics  to  her  every- 
day life.  This  difference  will  affect  the  welfare 
of  '  Cuffee  *  materially.  I  dismiss  the  question 
*'  Would  he  (Professor  Ely)  have  Cuffee  trained 
into  a  novelist,  a  chemist,  or  a  metaphysician  ?  *' 
as  not  i)ertinent  to  the  discussion,  and  as  being,  in 
fact,  the  exact  opposite  of  what  I  did  say.  Not 
to  weary  the  readers  of  Science,  and  not  to  make 
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too  large  demands  on  the  available  space  of  this 
journal,  I  will  conclude  with  one  further  general 
consideration. 

Professor  Newcomb  closes  his  article  with  the 
statement  of  an  objection  against  state  interven- 
tion, based  on  the  observation  that  our  congress- 
men, and  1  suppose  our  rulers  in  general,  are  not 
a  very  wise  body  of  men,  and  presumably  do  not 
know  better  than  others  what  is  for  our  good. 
This  shows,  it  seems  to  me,  a  total  misapprehen- 
sion of  the  question  involved.  Nobody  wants  to 
intrust  certain  things  to  the  government  because 
the  government  is  very  wise  and  very  good.  No- 
body desires  paternal  government.  Even  the  ex- 
treme socialist  does  not  desire  it.  What  he  wishes, 
and  believes  practicable,  is  a  fraternal  common- 
wealth. The  question  involved  is  not,  "Shall  we 
let  wiser  and  better  people  than  we  attend  to 
our  affairs  for  us?"  but  "Shall  certain  functions 
be  performed  by  co-operative  methods,  or  by  in- 
dividual methods  ?  "  for  the  state  is  only  a  certain 
kind  o^  co-operative  institution.  Then,  if  we 
decide  on  co-operative  methods,  shall  we  adopt 
voluntary  co-operation,  possibly  that  of  a  corpora- 
tion, or  shall  we  adopt  the  compulsory  co-opera- 
tion of  the  state? 

Now,  inquiry  shows  that  certain  functions  are 
adapted  for  individual  effort,  that  certain  others 
will  be  best  performed  by  voluntary  co-operation, 
while  still  others  can  be  accomplished  most  ad- 
vantageously by  the  compulsory  co-operation  of 
the  state  or  of  some  subdivision  thereof.  What 
these  are,  space  does  not  permit  me  to  say  in  this 
place. 

I  have,  however,  laid  down  a  few  simple  rules 
elsewhere ;  *  Prof.  Henry  C.  Adams  has  gone  into 
the  subject  far  more  at  length  in  his  paper, 
**  Principles  that  should  control  the  interference 
of  the  states  in  industries ; " '  while  valuable  sug- 
gestions may  be  found  in  the  admirable  mono- 
graph of  Dr.  James,  on  the  "Relation  of  the 
modem  municipahty  to  the  gas-supply,"  just  pub- 
lished by  the  American  economic  association.  It 
is  enough,  if  in  this  series  of  articles  the  general 
points  of  view  of  the  new  school  can  be  impressed 
upon  the  readers  of  Scietice,  It  may  be  remarked, 
however,  that  *  interference '  is  not  so  good  a 
word  as  *  participation '  to  denote  the  activity  of 
the  state  ;  for  it  is  not  opposed  to,  but,  if  wise,  in 
the  line  of  the  desires  of  the  people,  and  precisely 
on  that  account  it  is  not  generally  noticed  how 
large  is  its  sphere. 

Finally,  the  case  is  not  nearly  so  hopeless  as  one 

1  In  my  *  lotrodnotlon  to  the  labor  problem,*  published 
by  Harper  and  Brothers,  1886. 

*  A  leetnre  printed  in  pamphlet  form  by  the  Constitation 
ehib  of  New  Tork. 


would  gather  from  Professor  Newcomb's  observa- 
tions. Experience,  sooner  or  later,  teaches  the 
people  many  wise  things.  It  is  the  function  of 
the  economist  to  help  the  people  by  more  careful 
observation,  and  thus  to  shorten  the  term  of  un- 
fortunate experimentation,  and  to  lessen  the  cost 
of  that  dear  teacher  *  experience.'  Take  the  case 
of  the  post-office.  £2xperience  and  science  have 
decided  that  its  functions  should  be  performed  by 
public  authorities,  trial  having  been  made  of  pri- 
vate enterprise.  That  question  is  settled,  and  the 
benefits  of  correct  practice  are  inestimable.  Take 
the  case  of  letter-carriers  in  cities.  They  are  a 
great  saving  and  convenience.  I  suppose,  in  a 
city  like  Baltimore,  the  time  they  save  to  citizens 
must  amount  to  hundreds  of  years  in  each  year. 
The  benefits  derived  from  letter-carriers  are  equal 
to  those  of  great  inventions,  but  they  have  been 
demonstrated,  and  are  secure.  I  think  the  rail- 
way problem,  now  prominent,  will  be  settled  in 
the  same  way ;  that  is,  by  experience,  aided  large- 
ly by  science. 

It  is  not  necessary  that  the  majority,  or  even  a 
great  many,  —  that  is,  compared  with  the  entire 
population,  —  should  have  special  and  profound 
knowledge  in  economics  in  order  to  secure  intelli- 
gent economic  action.  The  infiuence  of  two  or 
three  men  '  who  know  *  is  enormous  when  ex- 
erted at  the  right  time  and  in  the  right  place.  I 
suppose  six  men  in  congress  who  thoroughly  un- 
derstood public  finance  could,  at  the  beginning  of 
our  late  civil  war,  have  shaped  the  financial  policy 
of  government  for  years  to  come. 

I  wish  again  to  call  attention  to  the  forcible 
illustration  to  which  allusion  has  already  been 
made.  A  few  months  since,  the  question  was 
raised  whether  the  gas-works  of  Philadelphia 
should  be  sold.  Few  imderstood  the  question : 
and  it  is  said  that  a  systematic  agitation  in  favor 
of  private  works  was  conducted  by  a  vast  corpora- 
tion, which  had  its  eyes  fastened  on  them  as  a 
mine  of  wealth.  But  there  was  one  man  in 
Philadelphia  who  did  understand  the  question  in 
all  its  bearings,  and  that  was  Dr.  James.  He  came 
forward  and  set  the  matter  in  its  true  light,  and  I 
have  been  told  that  his  influence  was  decisive. 
At  any  rate,  it  had  weight,  and  the  gajs-works 
remain  to-day  the  property  of  the  municipality. 
That  decision  was  worth  many  millions  of  dollars 
to  the  city  of  Philadelphia,  and  is  an  illustration 
of  the  value  of  the  higher  education.  AU  that 
the  University  of  Pennsylvania  ever  cost  the  citi- 
zens of  Philadelphia,  either  in  their  private  or  pub- 
lic capacity,  is  a  small  matter  compared  to  the 
value  to  that  municipality  of  a  single  man  who 
occupies  a  chair  in  that  institution  of  learning. 

Richard  T.  Ely. 


July  8,  1866.] 


SCIENCE. 


THE  EXISTENCE  OF  A  MAGNETIC  SENSE, 

Since  the  day  when  Tlmlee,  about  twenty-four 
hundred  years  ago,  rubbed  a  piece  of  amber  on 
silk  and  found  that  it  attracted  light  |)articU«,  the 
phenomena  of  magnetic  action  have  been  reganl- 
e<l  with  feelings  of  awe  and  mystery.  The 
atrange  entrancing  of  animals  brought  alx)ut  by 
an  intense  fixation  of  their  gaze  was  referred  to 
*  animal  magnetism/  because  nobody  understood 
either  the  one  or  the  otlier.  Tlie  discovery  of  the 
magnetic  needle,  and  its  mysterious  constant 
pointing  towards  the  north,  added  another  ele- 
ment to  the  wonders  of  magnetism.  Mesmer 
was  keen  enough  to  see,  tliat,  by  explaining  the 
hypnotic  phenomena  to  which  he  gave  his  name 
as  due  to  *  magnetism,*  he  was  treading  on  safe 
ground.  That  elastic  cabinet  of  mysteries  could 
easily  be  made  to  accommodate  another  series  of 
peculiar  facts,  and  the  theory  had  thenceforth  a 
habitation  and  a  name.  The  mere  mention  of  so- 
called  magnetic  cures  is  sufficient  to  suggest  a 
host  of  alleged  facta  and  wonders.  Although  all 
such  phenomena  assume  that  the  human  Xtody  is 
susceptible  to  the  influence  of  tlie  magnetic  field, 
Baron  Reichenbach,  in  a  series  of  ex|)eriment8 
aince  become  famous,  was  the  first  to  attempt  a 
scientific  proof  of  such  on  influence.  He  thus 
described  his  'sensitives,*  who  were  variously 
affected  by  the  presence  of  a  magnetic  field : 
some  saw  flames  issuing  from  the  poles ;  some 
had  disagreeable  organic  sensations :  si>me  were 
benefited  by  it;  and  so  on.  These  experiments 
were  repeated  by  Professor  Barrett  of  the  English 
Society  for  psychical  research,  but  altogether  with 
negative  results,  until  the  young  men  who  had 
done  such  good  service  in  the  thought-tninofer- 
rence  department  were  called  in  to  descTibi*  the 
effects  of  a  magnetic  field  upon  them.  They  saw 
the  lights  issuing  from  the  poles,  and  felt  the  pains 
in  the  temples  when  very  near  the  magnet.  Before 
these  experiments,  Sir  AVilliam  Thomson  had 
expressed  the  opinion  that  it  would  certainly  be 
strange  if  no  magnetic  sense  existed .  The  fact  that 
nothing  happened  when  he  put  his  head  between 
the  poles  of  a  fiowerful  magnet,  he  regards  as 
very  wonderful.  Finally,  French  observers  have 
recorded  the  fact  that  hypnotics  who  have  re- 
^wnded  (o  the  suggestion  that  one-half  of  the 
body  is  affected  in  a  certain  way  (e.g.,  one  arm  is 
inaensitive)  will  have  the  affei'tion  transferred  to 
the  other  side  of  the  body,  and  removed  from  the 
first  side  (i.e.,  the  other  arm  will  become  insensi- 
tive),  by  the  application  of  a  magnet  on  the  op- 
posite aide  of  the  body. 

The  above  hasty  sketch  of  what  has  been  done 
towards  solving  the  question  of  the  possible  effect 


of  a  magnet  on  human  nerves  seems  to  suggest 
that  a  rigid  scientific  test  upon  normal  persons  is 
highly  desirable.  It  was  to  supply  this  want  that 
the  experiments  about  to  be  described  were  under- 
taken.^ The  special  points  which  were  borne  in 
mind  were,  l"",  to  exclude  the  action  of  chance  ; 
and,  2'',  to  rule  out  all  possible  modes  of  sugges- 
tion as  to  what  was  going  on.  We  believe 
that  we  accomplished  these  objects  by  using 
the  following  method  and  apparatus.  A  large 
and  powerful  electro-magnet  was  tipped  on  its 
side  and  supported  between  two  tables.  The 
head  of  the  person  to  be  tested  (to  be  caUed  *  the 
subject')  was  placed  between  the  poles  of  the 
magnet,  with  the  forehead  and  back  of  the  head 
all  but  touching  the  ix>les.  He  was  seated  up- 
right in  a  chair,  with  his  head  in  a  normal  and 
fairly  comfortable  position.  The  magnet  and  the 
subject  were  on  the  third  floor  of  the  building. 
In  the  room  on  the  ground-floor  there  was  a  dyna- 
mo-machine, which,  when  turned  by  the  operator, 
generated  the  current.  The  magnet  was  con- 
nected with  the  dynamo  by  heavy  insulated  wires 
passing  out  of  the  windows  and  along  the  wall  of 
the  building.  The  subject  and  the  operator  com- 
municated by  a  system  of  telegraphic  signals : 
otherwise  they  were  completely  isolated  from  one 
another. 

At  the  first  stage  of  the  experiments  the  follow- 
ing method  was  employed.  After  the  operator 
had  received  the  signal  that  the  subject  was  ready, 
he  did  one  of  two  things:  1.  Ue  turned  the 
current  on,  and  when,  after  a  short  interval,  the 
subject  signalled  *  Change,'  he  turned  it  off,  turn- 
ing it  on  again  when  the  second  'change*  was 
signalled  ;  2.  He  began  by  doing  nothing,  turned 
the  current  on  at  the  first '  change,*  and  off  at  the 
second.  In  either  case  he  received  a  signal  from 
the  subject  when  the  observation  was  concluded. 
In  each  observation  the  subject  knew  tbat  the  con- 
dition of  the  magnet  at  the  beginning  and  at  the 
end  of  the  experiment  was  the  same,  but  that  in 
the  middle,  between  the  two  'changes,*  the  time  of 
which  he  himself  directed,  the  condition  was  differ- 
ent. His  object  was  to  tell  whether  the  magnet 
was  on  or  off  at  that  intermediate  time.  His  op- 
portunities for  judging  were  extremely  favorable, 
for  he  knew  exactly  when  to  expect  the  sensation 
of  a  change  from  one  condition  to  another ;  and 
he  knew  tbat  in  one  case  it  would  !»  change  from 
magnetization  to  demagnetization,  and  in  the  other 
case  a  reverse  change.  He  had  simply  to  tell 
which  was  which.  It  is  evident  that  by  mere  guess- 
work he  would  answer  correctly  one-half  the  time, 

>  The  ezperimentt  were  oondaoted  in  the  pnycho-phytlcal 
Uboimtorj  of  the  Johns  Hopkins  nnlrenlty.  Dr.  Q.  H.  F. 
NatUU  WM  MSOoiAted  with  me  in  the  work. 
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for  he  had  only  a  choice  between  two  things,  one 
of  which  was  right  and  the  other  wrong.  The 
number  of  correct  answers  above  one-half  the  total 
number  of  answers  would  measure  the  magnetic 
sensibility. 

Experimenting  in  this  way,  we  were  surprised 
to  find  that  considerably  more  than  one-half  the 
answers  were  correct.  Apparently  the  magnetic 
sense  was  there.  But  it  was  soon  observed  that 
we  more  or  less  consciously  judged  by  the  sound 
that  the  turning  of  the  dynamo  transmitted  along 
the  wire,  and  thus  to  the  magnet.  When  the  at- 
tention was  once  directed  to  this  point,  the  doings 
of  the  operator  could  be  correctly  told  every  time. 
After  many  failures,  we  succeeded  in  eliminating 
this  sound  by  cutting  the  wires,  and  inserting  one 
end  of  each  into  a  mercury-cup,  and  connecting 
the  other  by  a  binding-screw  with  the  cup.  The 
wires  were  suspended  from  the  ceiling  by  silk 
threads,  and  inserted  freely  in  the  mercury:  in  this 
way  the  sound-vibrations  were  transmitted  to  the 
mercury,  and  only  very  weakly  taken  up  again  by 
the  wire.  This  arrangement  was  inserted  in  the  cir- 
cuit once  in  the  basement  room,  and  again  on  the 
sill  of  the  window,  as  the  wires  passed  the  second 
floor  of  the  building.  The  turning  of  the  dynamo 
was  thus  rendered  inaudible ;  and  for  a  time  the  re- 
sults were  negative,  the  number  of  correct  answers 
being  just  about  one-half  of  the  total  number  of 
experiments.  But  soon  the  correct  answers  be- 
came more  and  more  frequent.  This  time 
the  indications  wei«  more  subtle.  As  is  v^ell 
known  to  physicists,  the  magnetization  and  de* 
magnetization  of  a  powerful  magnet  produce 
a  molecular  crepitation  throughout  its  mass, 
which  gives  rise  to  a  very  faint  but  audible  click. 
It  was  this  click,  and  not  the  magnetic  sense,  that 
told  us  when  the  current  was  being  turned  on,  and 
when  off.  It  is  remarkable  that  we  used  this  click 
as  an  indication  of  the  condition  of  the  magnet 
long  before  we  were  distinctly  conscious  of  its 
existence.  This  click  could  not  be  heard  every 
time,  but,  with  the  attention  sharply  focused, 
almost  every  time.  But  it  will  be  objected,  as  the 
click  accompanied  each  *  change,*  it  could  not 
guide  the  judgment  of  the  subject.  This  objection 
would  hold  were  it  not  that  the  click  accompany- 
ing demagnetization  is  much  more  pronounced 
than  that  accompanying  magnetization.  In  fact, 
the  latter  oould  rarely,  if  ever,  be  distinctly  heard. 

These  difficulties  were  obviated  by  a  slight  al- 
teration in  the  mode  of  experimentation.  At  the 
beginning  of  each  experiment  the  current  was  off ; 
at  the  signal  of  '  Change,'  the  current  was  either 
turned  on  or  left  off.  The  subject  had  then  simply  to 
decide  whether,  on  the  whole,  something  had  been 
going  on  during  the  experiment,  or  whether  the 


dynamo  had  not  been  turned  at  all.  In  this  way, 
only  the  magnetization,  and  never  the  demagneti- 
zation, occurred  in  the  experiments,  and  the  click 
was  thus  avoided.  Moreover,  to  completely  guard 
against  the  very  slight  click  of  magnetization,  the 
current  was  not  made  as  formerly,  by  the  closing 
of  a  key;  but,  with  a  key  always  closed,  the 
dynamo  was  turned  with  gradually  increasing 
speed.  It  is  the  suddenness  of  the  magnetization 
that  produces  the  click.  It  is  evident,  that,  as  be- 
fore, the  chances  of  a  correct  guess  are  just  one- 
half.  The  opportunities  for  judging  are  jierhaps 
not  as  favorable  when  only  one  change  is  made, 
but  it  is  doubtful  whether  even  this  difference  is 
appreciable.  It  is  this  latter  method  that  was  used 
throughout  the  rest  of  the  experiments.  In  all, 
ten  persons,  all  students  in  good  health,  were  ex- 
perimented upon,  including  Dr.  Nuttall  and  the 
writer.  The  resulte  are  given  in  the  following 
teble :  — 


Subject. 


J.J 

Q.  H.F.N... . 

M.S 

L.  B 

D.B 

9ft.  B.  C  ....  •• 
vv«  H.  B. ... . . 

Jfi.  v/.  9.  .....  •  « 

XA.   ^3.    Jk^  .  .  .  «  «  .  . 


No.  of 

No.  of 

expeii- 

oorreot 

ments. 

answers. 

650 

280 

550 

287 

160 

76 

100 

60 

100 

47 

100 

47 

100 

44 

100 

68 

100 

61 

100 

60 

No.  of  correct 

answers  by 

the  action  of 

chance. 


276 
875 
76 
60 
50 
60 
50 
50 
50 
60 


Diver- 
gence. 


-  8 

-  8 

-  6 

+  8 


+ 


1 
0 


This  teble  makes  it  evident,  that,  in  the  case  of 
those  experimented  upon,  no  sensibility  for  a  mag- 
netic field  existed.  This  still  leaves  the  question 
open,  whether  there  may  not  be  a  morbid  sensi- 
bility for  such  an  effect ;  but  it  makes  such  a  pos- 
sibility less  probable,  because  the  sensibility  for 
a  magnetic  field  ascribed  to  '  sensitives  *  is  so 
intense,  that  some  slight  remnant  of  it  might  be 
expected  to  exist  in  normal  persons.  It  was  in- 
tended to  test  persons  who  were  good  hypnotic 
subjects  both  in  the  normal  and  the  hypnotic  con- 
ditions, but  no  opportunity  offered  itself.  Our 
conclusions  refer  only  to  the  question  of  a  normal 
magnetic  sense. 

On  what  ground  the  alleged  magnetic  phe- 
nomena are  to  be  explained  is  another  and  more 
delicate  question  :  that  the  imagination  is  a  pow- 
erful and  important  factor  is  beyond  doubt ;  and 
when,  as  is  generally  the  case,  morbidly  sensitive 
patiente,  especially  hysterical  girls,  are  experi- 
mented upon,  the  merest  trace  of  a  suggestion, 
unconsciously  given,  of  the  desired  or  expected 
effect,  IB  enough  to  bring  about  all  the  phenomena 
of  *  transport f^  etc.,  for  which  the  magnet  has 
been  held  accountoble.    Only  when  tested  under 
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rigid  and  scientifically  controllable  conditions  can 
the  evidence  of  such  abnormal  sensibility  be  relied 
upon.  Even  the  precautions  against  indications 
as  above  described  would  probably  have  to  he 
addeil  to,  if  hypnotic  subjects  were  (experimented 
upon. 

In  conclusion  it  is  desired  to  lay  stress  not  only 
on  the  negative  character  of  the  results,  but  on 
the  method  employed,  and  especially  on  the  fact, 
that,  as  the  precautions  were  rendered  more  and 
more  efifective,  the  negative  character  of  the  con- 
clusions became  more  and  more  evident.* 

Joseph  Jastrow. 


LONDON  LETTER, 

No  more  interesting  and  valuable  re]N)rt  lias 
been  presented  to  parliament  during  tlie  recent 
session  than  that  of  the  in8])ectors  of  ex]»lo6ives 
for  1885.  Colonel  Majendie  and  his  colleagues 
have  been  engaged  for  ten  years  in  protecting  the 
public  against  the  most  terrible  dangers  to  which 
modem  science  has  exposed  it.  A  list  of  twenty- 
nine  men  is  given  who  have  been  caught  and 
punished  for  complicity  in  what  are  usually  known 
as  d3mamite  outrages.  In  1885,  138  ordinary  ex- 
plosions due  to  accident  came  under  the  notice  of 
the  Home  office,  and  some  almost  incredible 
stories  are  told  of  carelessness  in  connection  with 
explosives.  The  explosion  of  tablets  of  chlorate 
of  potash  in  the  pocket  of  a  gentleman  in  Brook- 
line,  Mass.,  who  drop|)ed  his  watch  upon  them 
quickly,  is  characterized  as  the  most  curious  ex- 
plosion of  the  year.  Among  other  'explosive 
medicines  *  is  mentione<l  nitro-gly citrine,  which  is 
made  up  with  lozenges,  etc.,  for  use  in  cases  of 
angina  pectoris  and  other  com])laints.  In  the 
United  Kingdom,  22,268  houses  are  registered 
for  the  keeping  of  explosives.  It  is  the  duty  of 
the  local  authorities  to  see  that  the  provisions  of 
the  act  are  complied  with.  Sometimes,  however, 
they  are  very  remiss,  and  the  inH|)ec*tors  act  as 
a  useful  check  upon  them.  In  1885,  892  places 
where  explosives  were  kept  for  retail  sale  were 
inspected,  and  in  some  cases  they  were  found  to 
be  *  about  as  bad  as  they  could  XreJ*  London, 
Liverpool,  Bristol,  Birmingham,  Sheffield,  Ilud- 
dersfield,  and  Bath  are  selected  for  si)ecial  com- 
mendation in  this  resi)ect. 

At  the  last  meeting  of  the  London  section  of 
the  Society  of  chemical  ijidustry,  a  very  valu- 
able paper  was  read  by  Dr.  Meymolt  Tidy  on  the 
chemical  treatment  of  sewage.     Premising  that 

>  The  Above  U  aimply  a  geneiml  acoooot  of  the  expert- 
BMnto.  For  a  detailed  aooouat,  the  reader  is  referred  to 
the  foil  paper  on  the  tubjeot,  to  appear  In  the  next  number 
of  tbe  Proceedings  of  the  American  eoclety  tor  peycbical 
sb. 


he  had  for  many  years  read  every  thing  he  could 
get  hold  of  on  the  subject,  and  Iiad  also  gained 
practical  iiersonal  exi)erience  therein,  he  defined 
sewage  as  '*  the  refuse  of  communities,  their  liab- 
itations.  streets,  and  factories*."  Its  very  com- 
plex nature  was  commented  u])on.  Two  elements 
were  constant,  and  *  the  rest  nowhere : '  viz.,  1**, 
excreta  (every  thousand  iKople  gave,  on  a  very 
large  average,  2,040  ]H)unds  of  liquid,  and  141 
pounds  of  dry,  sewage  <iaily):  2°,  roads  (if  wood- 
paving  be  excluded,  road-washings  contained,  on 
an  averafze,  280  grains  of  solid  matter  jter  gallon, 
of  which  120  were  in  solution).  The  extreme 
difficulty  of  obtaining  fair  samples  was  amusing- 
ly commented  on  ;  and  the  salutary  effects  on 
sewage,  of  air  and  of  dilution,  as  shown  by  the 
appearance  therein,  or  otherwise,  of  comi)ara- 
tively  high  forms  of  microscopic  life,  such  as  the 
Vorticella,  Rotifera,  etc.,  was  pointed  out.  An 
unfailing  characteristic  of  sewage  was  the  pres- 
ence of  hairs  of  wheat,  and  of  free  spiral  ceUs, 
their  casing  having  been  dissolved  in  digestive  pro- 
cesses. Authorities  were  agreed  upon  two  points ; 
viz.,  that  the  valuable  matters  were  in  solution, 
and  the  offensive  in  suspension.  Irrigation  could 
not  be  relied  on  for  giving  absolutely  continuous 
purity.  Of  the  precipitation  processes,  those  in 
which  lime  and  alumina  were  employed  succes- 
sively, gave  the  best  general  results  ;  and  the 
smell  still  remaining  might  be  entirely  got  rid  of 
by  causuig  the  effluent  to  flow  over  a  little  land. 
This  combination  was  probably  the  best  method 
of  dealing  with  liquid  sewage ;  but,  in  Dr.  Tidy*s 
opinion,  the  whole  system  of  water-carriage  of 
sewage  w^as  a  mistake.  It  was  absurd  to  take 
expensive  and  elaborate  precautions  about  purity 
of  water-supi)ly,  and  then  only  to  use  one-nine- 
tieth of  this  for  drinking,  allowing  the  rest  to  he 
polluted.  The  dry-earth  system  of  dealing  with 
human  excreta  was  the  only  proi)er  and  scientiflc 
method. 

The  second,  and  ladies*,  converMOzione  of  the 
Royal  society  was  hel<l  on  the  evening  of  June 
9.  Many  of  the  objects  of  interest  exhibite<l  at 
the  fonner  one  were  on  view  again.  Among  the 
novelties  were  the  following :  some  microscopic 
sections,  diagrams,  and  si)ecimens  illustrating  the 
alteration  artificially  pro*luced  in  vitreous  rocks 
by  the  action  of  heat  alone,  by  Mr.  F.  Rutley  : 
floral  studies  in  Chili,  of  orchids,  nests,  etc.,  by 
Miss  North ;  illustrative  diagrams  of  and  siH?ci- 
mens  from  Roraima ;  some  rare  eartlis  from 
Samarskite,  Gadolinite,  etc.,  with  illustrations  of 
their  phosphorescent  spectra,  by  Mr.  W.  Crookes ; 
pumice,  volcanic  ash,  drawings,  diagrams,  etc., 
illiistrative  of  the  great  volcanic  eruption,  by  the 
Krakatoa  committee  of  the  Royal  society;  ap- 
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paratus  employed  in  the  examination  of  air  for 
micro-organisms,  by  Dr.  Percy  Frankland ;  and 
a  remarkable  collection  of  gems,  by  Mr.  Bryce 
Wright.  Photographs  of  celestial  phenomena 
and  microscopic  sections  of  devitrified  rocks  were 
exhibited  in  the  lime-light-lantem,  and  demon- 
strated by  Mr.  Norman  Lockyer,  Mr.  Common, 
and  Mr.  Rutley ;  and  the  United  telephone  com- 
pany had  established  temporary  communication 
with  the  Savoy  theatre,  where  *  The  Mikado*  was 
being  performed. 

The  annual  meeting  of  the  Marine  biological 
association  was  held  on  June  8,  Professor  Huxley, 
the  president,  in  the  chair.  The  council's  report 
mentioned  a  small  increase  in  the  number  of 
members  during  the  year,  and  the  progress  that 
has  been  made  with  the  plans  for  the  new  labora- 
tory at  Plymouth,  which  will  be  commenced 
immediately.  It  is  hoped  that  it  may  be  in  work- 
ing order  by  the  autumn  of  next  year.  Much 
interest  is  taken  in  it  by  the  residents  of  Plymouth, 
one  of  whom,  hearing  that  the  council  of  the 
association  were  contemplating  the  omission,  for 
pecuniary  reasons,  of  certain  desirable  features  in 
the  building, 'has  generously  off ered  to  provide  the 
five  hundred  pounds  necessary  for  the  purpose. 

A  large  amount  of  valuable  zoological  work  has 
been  recently  carried  out  by  the  Liverpool  marine 
biology  committee,  which  was  established  some 
two  years  ago.  The  shallow  water  off  the  coast 
of  North  Wales  and  round  the  Isle  of  Man  has 
been  systematically  explored  with  the  dredge, 
with  the  following  very  gratifying  results : 
whereas  only  270  species  of  marine  invertebrates 
were  known  from  this  neighborhood  before  1863, 
913  species  are  recorded  in  the  report  of  the 
Liverpool  committee.  Of  these,  235  were  not 
previously  known  in  the  locality  ;  16  are  new  to 
British  seas  ;  while  7  species  and  3  varieties  are 
new  to  science.  W. 

LondoD,  June  14. 


JSOTES  AND  NEWS. 

The  Lackawanna  institute  of  history  and 
science,  recently  founded  at  Scranton,  Penn..  has 
taken  steps  for  the  purchase  and  preservation  of 
the  two  great  glacial  pot-holes  found  in  the  Lacka- 
wanna valley  at  Archbald.  An  illustration  of  one 
of  these  pot-holes  was  published  in  Science  for 
Dec.  19,  1884.  The  second  one  has  not  yet  been 
cleared  out,  but  will  be  cleared  by  the  Lackawanna 
society.  These  holes  are  described  by  Professor 
Branner  in  his  recent  paper  upon  the  glaciation  of 
the  Wyoming  and  Lackawanna  valley. 

—  The  destructive  effects  of  poisoning  by  phos- 
phorus are  narrated  in  a  paper  read  at  a  recent 


meeting  of  the  Ohio  state  medical  society  by  a 
physician  whose  practice  has  been  large  in  one  of 
the  most  extensive  match-factories  of  that  state. 
He  finds  that  the  head  of  each  match  contains 
about  a  seventieth  of  a  grain  of  phosphorus,  and 
that  the  injurious  results  of  the  process  are  most 
marked  among  those  who  work  in  the  dipping  and 
packing  rooms.  The  affection  is  a  disease  of  the 
bones  of  the  jaw  known  as  necrosis.  In  some  it 
appears  within  two  years  after  they  enter  the 
factory  ;  in  others  its  appearance  is  more  delayed. 
Operatives  with  unsound  teeth  are  the  most  sus- 
ceptible. He  recommends  that  only  persons  pos- 
sessing sound  teeth  be  employed  in  these  two 
rooms ;  that  thorough  ventilation  be  provided  in 
all  parts  of  the  factories  ;  that  the  operatives  be 
not  permitted  to  eat  their  meals  within  the  factory 
or  with  soiled  hands  ;  and,  finally,  that  mouth- 
washes of  the  alkaline  carbonates  be  freely  used. 

—  O.  P.  Jenkins  was  elected,  Jime  23,  professor 
of  biology,  and  curator  of  the  museum  at  DePauw 
university,  Greencastle,  Ind. 

— The  Sanitarian  records  an  instance  of  flies 
acting  as  sanitary  inspectors.  In  one  of  the  rooms 
of  a  residence  in  an  eastern  city,  offensive  odors 
were  detected,  but  their  exact  source  could  not  be 
located.  The  carpets  were  raised,  and  a  carpenter 
engaged  to  take  up  the  entire  floor.  At  this 
moment  a  friend  who  chanced  to  come  in,  sug- 
gested that  an  appeal  be  made  to  the  instinct  of  the 
fly.  Two  blue- bottles  were  brought  from  a  neigh- 
boring stable,  and  the  doors  and  windows  of  the 
room  closed.  The  flies  soon  settled  upon  one  of 
the  cracks  in  the  floor,  and,  when  the  boards  were 
raised  at  this  point,  a  decomposed  rat  was  found. 

—  The  Japanese  disease  beri-beri,  or  kakk^,  is 
now  regarded  as  a  contagious  disease,  having  for 
its  cause  a  microbe.  The  infection  enters  through 
the  intestinal  canal,  and  locates  itself  at  this  part 
of  the  economy. 


LETTERS  TO  THE  EDITOR. 

«**  CorretiJondenU  are  requeated  to  be  as  brief  a»  poaaibte.    The 
writer'*  name  isinaU  cases  reouired  asproof  of  good  faith. 

The  flight  of  the  flying-fish. 

The  question,  amoDg  naturalists  with  whom  I  have 
been  associated,  as  to  whether  or  not  the  flying-fish 
flaps  its  wings  during  its  flight,  was  at  first  a  great 
surprise  to  me.  My  years  of  sea-service,  without 
hearing  a  single  doubt  upon  this  point,  had  been  ex- 
clusively among  seafaring  men,  who  are  generally 
positive  :  naturalists  seldom  are.  Nevertheless,  asso- 
ciation with  the  former  teaches  one  that  their  opin- 
ion '  on  a  subject  is,  as  a  rule,  a  confirmed  belief. 

In  the  region  of  the  Cape  de  Verde  Islands,  where 
a  very  large  species  of  flying-fish  is  abundant,  it  is 
easy  to  obmrve  the  beating  of  the  creature's  wings  ; 
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bat  on  OUT  own  coast,  wfaara  the  &ih — and  wingi  — 
•r«  miall,  tbe  vibnttifln  ii  lo  rapid,  that,  at  the  omal 
diataneo,  ona  canDOt  well  diatinfrniah  the  motion. 

ViewiDg  tlie  qncation  from  an  enginaerinfr  atand- 
iwiiit,  th»  proUani  rvaolTe*  iti«If  into  a  aimple  calca- 
lation,  the  only  olament  of  error  beinj;  in  the  correct- 
IMM  of  olMcmtion :  for  the  flight  ol  the  Bah  cao  aaljr 
b«  ofaaerred  from  the  deck  of  a  Tanel,  and  the 
direction  of  the  creatnre'a  flight  mtut.  at  beat,  be  aa 
approximation.  The  mean  of  a  large  Dambsr  of  ob- 
aarvationi,  boweTer,  ihonld  nire  a  rwalC  very  cloBa 
to  Um  troth.  Though  the  flyinx'Sah  usually  slarta 
directly  to  windward,  it  seldom  contiouea  in  that 
dir*etiou  ;  and,  bacaot*  of  this  emtic  Bi^bt,  the  ob- 
aoTTalion  ie  atiU  more  difficult. 

The  oplnkm  of  the  Datnraliatt  wai  that  the  creatare 
projected  itaelf  ont  of  the  water  with  great  velocity, 


aent  a  greater  projected  area  nt  wiog  to  the  dtree- 
tion  of  ite  flight,  and  therefore  ita  motion  would  ba 
retarded  in  a  greater  ratio  than  that  of  a  fired  pro- 

Eictile  having  a  constant  plane  of  resistance.  Artil- 
rist*,  both  on  land  and  sea,  are  satiifled  that  they 
can  distinguish  the  retardation  of  a  cannon-shot :  in- 
deed. I  doubt  if  one  can  be  found  who  would  qnes- 
tion  it :  and  yet  leafaring  men  are  positive  the  llight 
of  flying-fiah  is  uniform. 

A  scbool  of  flyinR.flsb  will  keep  together  in  the  air 
quite  as  well  as  a  flock  ot  dncka.  Aa  nearly  aa  one 
can  judge  from  looking  at  tbem,  they  move  at  the 
same  velocity.  Now,  if  they  continue  to  more  at 
equal  velocity,  and  do  not  flap  their  wings,  it  follow* 
that  they  must  have  projected  themselves  from  the 
water  with  equal  velocity,  and  that  there  mnst  be  a 
'   ratio  between  the  area  of  tbeir  wing*  aod 
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inadirectionoppositetothat  from  which  the  wind  was 
blowing,  and,  by  placing  its  wingi  (pectoral  and  ven- 
tral Bna)  at  an  advantageaus  angle,  so  pressed  them 
against  the  atmomhere  aa  to  lift  its  body,  while  ita 
inertia  carried  it  forward  over  the  surface  of  the  sea 
like  the  projectile  from  a  gun.  In  this  event  two 
farces  would  be  acting  upon  the  Ssb  :  that  of  gravity, 
to  poll  it  to  the  water  ;  and  the  resistance  of  the  al- 


the  weight  of  their  bodies.  .That  this  is  not  true  i* 
evident,  from  the  following  measorenienta  made 
earlr  in  April  ot  this  year,  from  three  live  specimena 
of  Esocoetna  robustus  ■  as  soon  as  they  were  taken 
from  the  water. 


moaphere,  to  retard  its  forward  velocity.  Its  motion 
of  translatioD  would  eesentially  be  uniformly  retarded. 
Aa  ita  velocity  diminished,  it  would  be  obUged  to  alter 
tha  angle  of  its  wings,  in  order  to  preserve  its  bori- 
mitel  Una  of  flight;  and  this  movement  would  pre- 
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The  writer  was  fortunate  enou^rh  to  observe  a 
flying-fish  (on  the  9th  of  April,  1886)  moving:  in  a 
direction  apparently  parallel  to  that  of  the  ship,  and 
with  equal  velocity.  By  means  of  a  Casella  anemom- 
eter the  velocity  of  the  wind  across  the  ship's  deck 
was  found  to  be  13.6  feet  per  second,  and  its  direction 
was  20  degrees  from  ahead. 

Beferring  to  fig.  2,  h  represents  the  ship ;  c,  the 
fish ;  and  a,  the  angle  of  the  wind.  The  true  velocity 
of  the  fish  through  the  air  was  then  13.6  X  cos  a  = 
12.78  feet  per  second. 

Let  us  take,  for  example,  a  specimen  whose  wings 
and  weights  would  be  a  mean  between  the  three 
specimens  recorded. 

Let  A  represent  the  area  of  its  wings  in  square 
feet  =  1J^{JP  =  0.1234;  V,  its  velocity  in  feet  per 
-second  =  12.78  ;  A',  the  projected  area  of  the  wings ; 
W«  the  weight  of  a  cubic  foot  of  air  in  pounds 
=  0.075. 

In  experiments  with  flying-machines  (R.  C.  Buel, 
in  Appleton's  Cyclopaedia  of  mechanics,  vol.  i.  p.  58), 
it  has  been  ascertained  that  an  angle  of  54"*  10"  is 
the  most  advantageous  angle  at  which  the  vanes  can 
be  placed  (these  vanes  are  similar  to  the  wing-fins  of 
a  flying-fish).  Therefore  A'  =  A  X  sin  54**  10'  =  A 
■of  a  square  foot,  nearly. 

The  force  with  which  the  air  will  be  pressed  down- 
ward, or,  what  is  equivalent,  the  lifting-power  of 

these  wings  moving  at  V  velocity,  will  be   — ^—  • 

Substituting  the  numericals  above  recorded,  we 
j^^g    («top^0lU0.075^q  Q^gQ^^    pounds,    or    about 

^-^=-^  the  weight  of  the  fish  in  question. 

The  method  of  catching  flying-fish  on  board  the 
Albatross  affords  a  means  of  observing  some  of  their 
motions.  When  our  submarine  (Edison's)  lamp  is 
lowered  a  few  inches  below  the  surface  of  the  water, 
these  fish  often  approach  it  gradually.  On  such  oc- 
casions they  invariably  have  their  pectorals  and 
ventrals  extended,  but  do  not  appear  to  use  them  as 
organs  of  locomotion :  on  becoming  alarmed,  they 
close  these  fins,  and  dart  forward  suddenly.  The 
brilliancy  of  the  electric  light,  no  doubt,  dazzles  their 
eyes  greatly,  for  they  do  not  appear  to  see  objects 
near  them,  and,  when  alarmed  by  the  splash  of  the 
-scoop-net,  dart  right  fqrward  by  use  of  the  caudal 
fin.  Mr.  Nye,  quickly  perceiving  this  habit,  takes 
advantage  of  it  by  plunging  the  net  directly  in  front 
of  the  fish,  which  he  almost  invariably  catches.  On 
one  occasion  a  fish  turned  in  its  flight,  and  projected 
itself  several  feet  vertically  into  the  air,  very  close 
to  the  side  of  the  ship,  working  its  wings  vigorously, 
which  was  distinctly  seen  by  several  people  on  deck. 

G.  W.  Baird. 

Passed  Assistant  Engineer,  U.S.N. 
WashiDgtoD,  June  94. 

An  Indian  snake- dance. 
I  have  received  a  clipping  from  the  New  York 
•Commercial  advertiser  containing  a  letter  from  a  Mr. 
Trumble  in  reference  to  the  article  on  the  '  snake - 
•dance '  of  the  Moki  Indians  of  Arizona  (Science,  vii. 
June  4).  Mr.  Trumble  mentions  the  occurrence  of 
similar  performances  among  several  Central  and 
South  American  tribes,  and  discusses  at  some  length 
the  antidotes  used.  This  feature  was  only  touched 
upon  in  my  paper  for  the  reason  that  Dr.  H.  C.  Yar- 
row of  the  army,  who  attended  the  dance  at  Wolpi 
for  the  special  purpose  of  identifying  the  species  of 


snakes  used,  and  of  determining  whether  they  had 
been  rendered  innocuous,  was  present  at  the  reading 
of  the  paper,  and  was  kind  enough  to  discuss  it  at 
some  lensrth.  Perhaps  the  interest  in  the  question 
would  justify  a  few  remarks  on  that  phase  of  the 
snbiect.  Dr.  Yarrow  identified  four  species  of 
snaces,  only  one  of  which,  however,  was  poisonous, 
—  the  spotted  rattlesnake,  or  Crotalus  confluentus. 
He  descended  into  the  snake  kiva  on  the  eve 
of  the  dance,  and  there  examined  the  snakes 
which  were  to  be  used  on  the  morrow.  At  his  re- 
quest a  large  rattlesnake,  selected  by  himself,  was 
held  up  for  his  examination  by  one  of  the  Indians, 
and,  upon  prying  its  mouth  open,  he  found  the  fangs 
intact  and  of  large  size.  I  may  add,  that,  at  the  con- 
clusion of  the  1888  snake-dance,  two  rattlesnakes  were 
captured,  and  sent  to  the  national  museum.  They 
were  examined  soon  after  their  arrival  by  Dr.  S. 
Weir  Mitchell  of  Philadelphia,  who  found  them  in 
perfect  order  :  their  fangs  had  not  been  disturbed, 
and  the  poison-sacks  were  intact  and  ftdl  of  venom. 

The  snakes  used  in  the  dance  undergo  a  very  com- 
plicated course  of  treatment  in  the  kiva  where  they 
are  confined  prior  to  their  appearance  in  public. 
They  are  washed  repeatedly  in  various  kinds  of 
'medicine-water,'  and  are  frequently  handled  or 
stroked  with  a  downward,  squeezing  movement  of 
the  hand.  Whether  such  treatment  prolonged  over 
a  period  of  five  or  six  days  is  sufiicient  to  render 
innocuous  a  robnsi  rattlesnake,  is  an  open  question. 
Both  Captain  Bourke  in  his  book,  and  Dr.  Yarrow 
in  his  remarks,  mention  seeing  a  large  rattlesnake 
brought  in  from  the  fields  on  the  day  of  the  dance. 
These,  at  least,  must  have  been  capable  of  inflicting 
fatal  wounds. 

The  Indians  have  the  greatest  confidence  in  the 
means  they  use  to  secure  immunity.  Dr.  Yarrow, 
in  an  interview  he  had  with  the  high  priest  soon 
after  the  dance,  showed  the  old  man  a  hypodermic 
syringe  and  a  solution  of  permanganate  of  potassium, 
which  he  had  brought  along  to  use  in  case  of  neces- 
sity, and  explained  to  him  their  use.  The  old  man 
replied,  **  No  doubt  my  brother's  medicine  is  good, 
but  we  are  quite  satisfied  with  our  own."  The  per- 
formers are  very  seldom  bitten  :  I  observed  but  one 
instance  at  Wolpi,  none  at  Mashongnavi.  Others, 
however,  record  two  other  instances  at  Wolpi,  which 
escaped  my  attention  :  in  both  of  these  cases  the 
bite  was  ixmicted  by  non- venomous  serpents.  As  the 
number  of  snakes  used  at  that  dance  was  about 
eighty,  this  is  not  a  very  high  percentage.  I  am  of 
the  opinion  that  the  Moxis  rely  on  the  previous  treat- 
ment of  the  snakes,  on  their  charms  and  incantations, 
rather  than  on  any  after-treatment  of  themselves. 
As  Dr.  Yarrow  remarked,  a  snake  which  had  been 
repeatedly  handled,  and  had  discovered  that  no 
injury  was  intended,  would  become  comparatively 
tame,  and  this  would  account  for  the  behavior  of 
the  snakes  during  the  dance.  In  the  hands  of  the 
dancers,  they  seem  numbed  and  lifeless,  and  it  was 
only  when  dropped  rudely  on  the  ground  from  the 
mouths  of  the  dancers  that  they  showed  any  dis- 
position to  flght. 

The  knowledg^^  of  the  composition  of  the  liquids 
used  by  the  Mokis  is  confinea  to  one  man,  a  high 
priest ;  even  the  members  of  the  order  are  ignorant 
of  it :  but,  to  provide  against  the  loss  of  the  secret, 
the  knowledge  is  shared  with  an  old  woman  of  the 
tribe.  The  high  priest  keeps  this  knowledge  to 
himself  until  h«  is,  or  thinks  he  is,  on  his  death-bed  ; 
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he  then  communicates  it  to  the  successor  whom  he 
had  previously  selected,  and  to  whom  he  had  already 
tauf^ht  all  the  other  rights  and  ceremonies  pertain- 
ing to  the  dance. 

The  yarious  liquids  or  '  medicine- waters '  are  not 
procurable  by  those  not  in  the  order,  as  they  are 
yery  jealoiibly  guarded.  Wiki,  the  high  snake- 
priestf  in  an  interview  held  after  the  dances  at  a 
ranch  in  the  neighborhood,  was  quite  communicative 
for  a  while,  but,  when  this  subject  was  approached, 
became  very  much  afdtated.  He  said,  that,  were  he 
to  reveal  the  secret  of  the  preparation  of  these 
liquids,  his  life  would  be  the  penalty.  Dr.  Yarrow 
succeeded,  however,  in  obtaining  a  bottle  of  the 
liquid  used  after  the  dance,  and  it  is  now  in  the  army 
medical  museum. 

It  should  be  mentioned  that  these  liquids  are  not 
looked  upon  by  the  Indians  as  antidotes.  The  liquid 
taken  after  the  dance  has  no  direct  bearing  on  the 
question  of  poison.  In  reply  to  Dr.  Yarrow's  (ques- 
tion as  to  the  object  of  this  ceremony  (the  vomiting 
after  the  dance),  Wiki  told  him  that  ''the  presence 
of  the  snake  between  the  lips  of  the  dancer  caused 
a  profuse  flow  of  saliva,  which  the  dancer  was  neces- 
sarily obliged  to  swallow,  and  that  if  he  did  not  get 
rid  of  this  saliva,  which  was  poisonous,  his  stomach 
would  swell  up  and  burst,'*  —  an  operation,  it  is 
hardly  necessary  to  say,  which  never  occurred  from 
this  cause  ;  and  the  account  must  have  been  derived, 
therefore,  from  some  source  outside  the  facts  of  the 
case. 

Mr.  Trumble  speaks  of  gorging  on  the  part  of  the 
participants  in  the  dance  ;  he  also  says  the  snakes 
are  fed  until  they  become  inert,  and  finds  in  these 
practices  a  partial  preventive  of  evil  effects  from 
snake-bite. 

Neither  of  these  apply  to  the  Moki  dances.  The 
performers  go  into  the  dance  after  four  days  of 
what  is  practically  fasting  (they  eat  but  one  meal 
each  day) ;  and  the  snakes  themselves,  so  far  as  I 
could  learn,  are  given  nothing  whatever  to  eat.  It 
is  true  that  in  Wiki's  accounts  the  phrase,  *'  and  I 
bathed  him,  and  ^ve  him  to  drink  of  the  liquid,'* 
occurs ;  but  the  giving  of  drink  is  metaphorical,  and 
consists  of  sprinkling  the  snake  with  the  liquid  by 
means  of  a  feather. 

I  think  the  study  of  the  rites  pertaining  to  serpent- 
worship,  as  they  occur  among  the  lower  races  of 
mankind,  would  throw  much  light  on  the  serpent- 
symbolism  which  prevailed  among  quite  highly  civi- 
lized people ;  the  Elgyptians.  for  example :  but  our 
knowledge  of  the  early  phases  of  this  form  of 
worship  IS  rather  meager.  Perhaps  the  tribes  men- 
tioned by  Mr.  Trumble  may  supply  some  of  the 
needed  information. 

A   writer  in   Harper's  %Dtekly  (March   25,  1S82), 

?[Uoted  by  Captain  Bourke,  gives  an  account  of  a  per- 
ormance  very  similar  to  the  Moki  dance,  but  oc- 
curring among  some  Central  American  tribes.  In 
this  ceremony  each  performer  has  his  own  particu- 
lar snake,  which  he  has  previously  trained,  and  with 
which  he  performs  various  feats.  This,  however,  is 
jugglery,  au  element  which  is  entirely  lacking  in  the 
Moki  performances.  On  this  point  I  cannot  do  bet- 
ter than  to  quot«  Dr.  Yarrow's  closing  remarks  :  '*  I 
went  to  Woipi  expecting  to  find  a  good  deal  of  hum- 
bug about  the  snake-dance  ;  I  came  away  convinced 
of  the  earnestness  and  fair  dealing  of  the  people,  and 
without  a  doubt  that  they  fully  believed  that  their 
ceremonies  would  bring  about  the  desired  result." 


I  think  Mr.  Trumble  is  mistaken  about  the  effects 
of  curari  ;  but  the  word  has  been  applied  to  so 
many  different  varieties  of  poison,  that  it  has  come 
to  have  a  rather  vague  meaning.  Curarine,  the 
active  principle  of  curari,  is  said  to  cause  paralysis 
of  the  motor  nerves,  and  it  has  been  used  in  medi- 
cine as  an  antidote  for  strychnine  and  as  a  remedy 
in  hydrophobia  and  in  tetanus.  But  this  psrt  of  the 
subject  I  must  leave  for  those  better  qualified  for 
the  discussion.  The  subject  has  excited  much  in- 
terest ;  and  many  eminent  investigators,  from  the 
days  of  Sir  Walter  Raleigh  (who  published  his  ac- 
count in  1595)  down  to  the  present  time,  have  g^ven 
it  their  attention.  Probably  the  most  complete  ac- 
count is  that  published  by  Dr.  S.  Weir  Mitchell  and 
Dr.  W.  A.  Hammond  in  the  latter's  '  Physiological 
memoirs/  18fi8. 

There  is  a  point  in  Mr.  Truro ble*8  letter  which 
seems  to  deserve  special  attention  :  this  is  the  use, 
by  Indians,  of  antidotes  against  poisons.  To  the 
savage  there  is  no  unknown  :  every  thing  is  ex- 
plained ;  and  this  explanation  is  always  the  most 
simple,  the  most  direct,  and,  as  a  rule,  the  most 
superficial,  that  could  be  applied.  The  savage  can 
no  more  realize  the  physical  causes  of  phenomena 
than  he  can  the  laws  which  govern  the  solar  system. 
Instances  of  this  are  furnished  in  abundance  by  the 
Moki  myths  ;  but  they  need  not  be  quoted  here,  as- 
they  occur  in  all  tribes,  and  can  be  found  in  any 
work  treating  on  mythologic  philosophy.  The  ina- 
bility to  realize  the  facts  of  phvsical  causation,  tbe^ 
g^ndest  which  have  yet  been  discovered  by  man,  is 
not  confined  to  savages,  however,  but  is  present,  in 
a  greater  or  less  degree,  in  what  we  are  accustomed 
to  call  the  highest  civilization.  It  follows,  then,  that 
poison  as  a  physical  cause  of  death  is  a  conception- 
which  is  beyond  the  ken  of  the  savage  mind,  and 
such  is  actually  the  case.  Poison,  when  it  is  con- 
ceived of  at  ail  by  savages,  —  and  this  conception  is 
rarer  than  is  generally  believed,  —  is  not  thought  of 
as  a  substance  containing  in  itself  its  fatal  properties, 
but  as  being  endowed  with  them  by  some  outside 
power, — either  human,  as  in  witchcraft,  or  else 
supernatural.  The  antidote  to  poiion  as  thus  con- 
ceived consists  of  an  appeal  to  the  same  powers 
which  produced  the  poison,  or,  in  other  words,  to 
charms,  or  prayers,  or  incantations. 

Cosmos  Mindslsff. 


Prehentile-tailed  salamanders. 

It  is  not  well  to  be  hasty  in  accepting  the  idea  that 
the  tail  of  the  salamanders  is  of  so  little  value  to 
them  that  they  might  get  along  quite  as  well  without 
it.  Observation  proves  the  organ  to  be  of  constant  use 
in  pushing,  when  the  animal  makes  its  way  among 
weeds,  grass,  rocks,  or  other  obstructions.  It  is  the 
main  dependence  of  such  as  swim  ;  and  of  climbing 
species  its  importance  as  a  support  and  a  lever  is 
very  manifest.  Those  suKgested  are  general  uses, 
common  to  all  tailed  batrachians.  Particular  species 
have  the  tail  still  more  specialized.  It  is  to  some  ex- 
tent an  organ  for  grasping  in  the  long-tailed  terres- 
trial species.  A  frequent  practice  of  the  *  spotted 
salamander,'  Amblystoma  punctatum,  when  taken 
up,  is  to  curl  the  tail  around  the  fingers  or  hand  to 
prevent  falling.  Suspended  thus,  hanging  head  down- 
ward, it  will  again  and  again  try  to  regain  footing 
rather  than  drop.  Peculiar  serpentine  curves,  and 
the  motions  of  the  very  flexible  tip,  often  give  the 
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tail  of  this  species  the  appearance  of  feeling  about 
for  something,  on  its  own  account.  The  curves  are 
so  irregular  at  times,  that  the  organ  appears  as  if 
broken  in  several  places.  When  at  rest,  some  indi- 
viduals have  the  habit  of  curling  the  tail  closely 
against  the  body  in  a  flat  coil.  Its  capabilities  are 
best  seen  in  slender  specimens,  in  which  the  tail  is 
less  thick  and  clumsy.  Very  likely  Amblystoma 
jeffersooianum,  and  species  of  similar  build,  have 
the  organ  similar  in  sensitiveness  and  utility.  Am- 
blystoma mavortium,  however,  is  lower  in  rank,  and 
has  the  tail  better  adapted  for  swimming  or  pushing, 
AS  in  other  more  aquatic  forms.  S.  Gabman. 

Cambrtdge,  Mass.,  June  87. 


Association  of  official  ag^cultural  chemists. 

The  next  meeting  of  this  association  will  begin 
Thursday,  Aug.  26,  in  the  library  of  the  Department 
of  a^rriculture.  All  agricultural  chemists  holding 
official  positions  under  the  national  or  state  govern- 
ments, in  agricultural  colleges  or  experiment-stations, 
are  entitled  to  membership.  All  other  chemists  in- 
terested in  any  way  in  the  analysis  of  fertilizers  or 
-food-products  are  invited  to  attend  the  meeting,  to 
present  papers  and  take  part  in  the  discussion. 

One  of  the  chief  objects  of  the  association  is  to 
secure  uniformity  in  methods  of  analysis  employed. 
The  attainment  of  such  uniformity  is  of  little  less 
Talue  than  accuracy,  in  work  of  this  kind. 

I  take  this  method  of  calling  the  attention  of  the 
ohemists  of  the  country,  who  are  not  members  of 
the  association,  to  the  coming  meeting. 

H.  W.  WiLBT, 
Pres.j  and  chairman  of  exec,  com. 
"Washington,  June  86. 


Barometer  exposure. 

I  have  read  with  pleasure  the  paper  referred  to  by 
Hr.  Gilbert  in  his  letter  {Sciencej  vol.  vii.  p.  571). 
His  method  seems  to  have  shown,  as  clearly  as  could 
i>e  without  direct  experiment,  that  the  wind  had  the 
effect  of  lowering  the  barometer-readings  in  the 
building  on  Mount  Washington.  This  direct  evi- 
dence, if  needed,  has,  I  think,  been  supplied  by  the 
observations  on  Blue  Hill,  where  it  has  been  noticed, 
not  only  that  the  barometer  in  the  building  suddenly 
falls  if  the  wind -velocity  suddenly  increases,  but 
that  during  high  winds  the  pressure  in  the  building 
oan  be  varied  at  will  by  merely  opening  and  closing 
an  aperture  in  the  top  of  the  building. 

It  does  not  seem  unsafe,  then,  to  draw  one  or  two 
conclusions  from  these  facts.  In  Loomis's  tenth 
paper  {Amer.  joum,  sc,  January,  1879),  from  an 
examination  of  a  large  number  of  storms,  he  arrives 
■at  the  remarkable  conclusion  that  '*the  low  centre 
4it  the  height  of  Mount  Washington  sometimes  lags 
behind  the  low  centre  at  the  surface  of  the  earth, 
apparently  as  much  as  two  hundred  miles."  Mount 
Washington  is  only  about  one  mile  high  ;  and  if  we 
•draw  two  lines,  —  one  to  represent  the  earth's  sur- 
face, and  the  other  the  storm-axis, — and  make  them 
diverge  only  one  division  in  two  hundred  in  length, 
the  two  lines  will  appear  to  the  eye  almost  parallel. 
Such  an  inclination  of  the  storm-axis  seems  incredi- 
ble, and  renders  it  probable  that  the  apparent  lag- 
ging was  due  to  some  other  cause.  Lcfomis  shows, 
in  ^18  same  paper,  that  the  occurrence  of  high  winds 


on  Mount  Washington  from  any  easterly  quarter  is 
exceedingly  rare  ;  and  in  his  eleventh  paper  he  says. 
"In  a  majority  of  those  cases  in  which  an  area  of 
low  barometer  passes  ever  New  England,  attended 
by  the  usual  system  of  circulating  winds  at  the  sur  - 
face  stations,  this  system  of  circulating  winds  does 
not  extend  to  the  height  of  six  thousand  feet.''  The 
effect  of  the  indraught  below  only  makes  itself  felt 
at  the  height  of  Mount  Washington  in  front  of 
storms  by  lessening  the  velocity  of  the  prevailing 
westerly  current,  and  in  the  rear  of  storms  by  in- 
creasing the  velocity  of  this  current. 

This  at  once  sugg^ests  that  the  apparent  lagging  of 
the  storm-axis,  or  rather  of  the  time  of  minimum 
pressure,  on  Mount  Washington,  is  due  to  a  mechani- 
cal effect  of  the  wind  on  the  observatory. 

Mr.  Gilbert  has  shown  in  his  paper  (pp.  581-533), 
from  a  series  of  observations,  that  wind-velocities 
of  forty  miles  per  hour  from  the  north-west  had  the 
effect  of  lowering  the  pressure  in  the  observatory  on 
Mount  Washington  as  much  as  eight- hundredths  of 
an  inch ;  wind- velocities  of  fifty  miles,  as  much  as 
thirteen-hundredths  of  an  inch ;  and  he  estimated 
that  wind- velocities  of  one  hundred  miles  would 
lower  it  as  much  as  half  an  inch.  This  equals  any  of 
the  effects  found  by  Loomis,  and  gives  a  plausible 
reason  why  the  minimum  pressure  should  occur  later 
on  Mount  Washington  than  at  sea-level.  The  same 
explanation  applies  to  the  lagging  of  the  times  of  max- 
imum pressure,  since  Loomis  has  shown  in  his  second 
paper  (Amer,  joum.  sc,  January,  1875)  that  the 
wind-velocities  are  larger  in  front  than  in  the  rear 
of  maximum  pressures. 

Loomis  also  found  that  there  was  a  lagging  of  the 
diurnal  curves  of  pressure  on  Mount  Washington 
and  other  mountains.  He  says  in  his  tenth  paper, 
*'  At  the  base  of  Mount  Washington  the  principal 
maximum  occurs  at  8.30  a.m.,  but  on  the  summit  it 
does  not  occur  until  noon,  being  a  retardation  of 
three  hours  and  a  half." 

Mr.  Gilbert  shows,  on  p.  526  of  his  paper,  that 
from  June  26  to  June  28,  1873,  some  element  on 
Mount    Washington,   which    was    undoubtedly  the 

Sressure,  went  through  a  diurnal  variation  coinci- 
ent  with  the  wind-velocity.  During  this  time  tbe 
wind  each  day  reached  a  maximum  near  midnight, 
and  a  minimum  near  noon.  This  is  a  normal  feature 
on  high  mountains ;  and  if  an  increased  wind- 
velocity  tends,  by  a  mechanical  action  on  the  build- 
ing, to  make  the  barometer  read  lower,  it  is  readily 
seen  that  the  pressure  would  tend  to  be  lowest  near 
midnight,  and  highest  near  mid-day.  If,  now,  a 
double  diurnal  oscillation  due  to  other  causes  be 
superposed  on  this,  the  chief  maximum  would  occur 
much  nearer  noon  than  at  lower  stations,  where  the 
action  of  the  wind  is  in  the  opposite  direction. 

The  variations  in  the  wind's  velocity  may  not  be 
the  only  cause  of  the  phenomena  considered  in  this 
letter.  Loomis  thinks  that  the  wind-directions,  and 
Ley  that  the  upper  cloud-motions,  indicate  a  lagging 
of  the  storm-axis ;  and  it  seems  probable  that  the 
expanding  and  contracting  of  the  air  from  heat  and 
cold  have  something  to  do  with  the  occurrence  of 
the  chief  maximum  on  mountains  near  noon,  and  in 
the  lagging  of  the  minimum  pressure  in  storms  ;  but 
the  variations  in  the  wind-velocity  are  undoubtedly 
an  important  factor,  and  it  is  very  desirable  that  its 
influence  might  be  eliminated. 

H.  Hxzjc  Clayton. 
Blue  HIU  meteor,  obsenr.*  Jane  88. 
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ECONOMICS  Ai\D  JURISPRUDENCE. 

Mr.  Inoram,  in  his  excellent  article  u|>on  ix>- 
litical  economy  in  the  '  Encyclopaedia  Britannica/ 
states  as  a  characteristic  feature  of  the  historical 
school  of  economists,  that  they  re<*o^ize  a  close 
relation  to  exist  between  economics  and  juris- 
prudence. **Tlie  point,"  he  says  (and  this  he 
takes  from  Dr.  Adolph  Wa^cnpr  of  the  University 
of  Berlin),  •'upon  which  all  turns,  is  the  old  que^ 
tion  of  the  relation  6{  the  individual  to  the  com- 
munity. Whoever,  with  the  older  juristic  and 
political  philosophy  and  national  economy,  ])lace8 
the  individual  in  the  centn»,  comi»8  nec(»s8arily  to 
the  untenable  results  which,  in  the  economic  field, 
the  physiocratic  an<l  Smithian  school  of  free  com- 
petition has  set  up.  Warner,  on  the  contrary,  in- 
vestipate«  l)efore  every  thing  else  the  conditions  of 
economic  life  of  the  community,  and,  in  sulwrdi- 
nation  to  this,  dc^termines  the  sphere  of  the  eco- 
nomic freedom  of  the  individual.'*  It  is  my  pur- 
pose in  what  follows  to  expand  somewhat  the 
view  thus  expressed,  and  to  show  why  it  is  im- 
possible for  the  economist  to  arrive  at  just  con- 
clusions in  <»conomic  matU^rs  unless  he  consciously 
allows  his  thought  to  lx»  influenced  by  a  keen  n\y- 
preciation  of  the  science  of  jurinprudence,  as  also 
t»f  the  juridical  structun*  of  the  society  to  which 
his  attention  is  addressed. 

It  may  avoid  some  niiHappn^henHion  if  we  stiitc 
clearly  at  the  otit^iet  what  is  meant  by  the  terms 
•  jurisprudence '  and  •  e<'ononii<*s.'  In  the  science 
of  jurispnidence  it  is  common  to  consider  the  legal 
structure  of  wn-iety,  that  phrase  Ix^ing  used  in  its 
bniadest  sense.  It  might  indetni  be  said  that  this 
science  builds  the  framework  of  80ci«ity.  were 
then*  not  danger  of  pressing  the  meUiphor  so  far 
an  to  give  rise  to  the  conception  of  a  purely  me- 
chanical arrangement  in  human  relaticms.  Ques- 
tions of  government,  if  they  <lo  not  i)ertain  to 
administration  or  to  ]mre  )X)litics,  find  treatment 
under  jurisprudence,  as  also  do  establislunl  cus- 
toms which  grant  i)ersonal  rights  and  lilierties, 
and  established  laws  which  determine  the  nature 
of  property.  Or,  to  state  the  umtter  conclst^ly, 
the  material  out  of  which  a  science  of  juris- 
prudence is  formulated  is.  1'',  **the  essential  in- 
stitutions of  human  society,  by  the  use  of  which 
the  objects  of  that  society  are  carried  out  through 
the  medium  of  government ;  '*  2^,  the  edtablished 


opinions  of  society,  expressed  in  law,  by  which 
rights  and  duties,  liberties  and  limitations,  are 
determined  for  individual  members  of  society. 

Ec*onomics,  on  the  other  hand,  deals  with  in- 
dustrial activitv.  It  has  to  do  with  men,  with 
corporations,  and  with  governments  as  industrial 
agents.  It  may,  indeed,  be  properly  defined  as 
the  science  of  industrial  s<x;iety  ;  and  one  obtains 
for  the  first  time  a  clear  view  of  its  general  l)ear- 
ing  when  he  discerns  its  subordinate  relation  to 
the  science  of  soinety  as  a  whole.  The  material 
out  of  which  this  Fcience  is  built  includes,  1°,  the 
economic  nature  of  man,  to  which  all  industrial 
activity  nuiy  l)e  traced  ;  2°,  the  material  surround- 
ings of  men,  to  whosc^  ])hysical  laws  their  in- 
dustrial activity  will  in  the  long-nm  conform ; 
ir,  the  legal  structure  of  society,  which  con- 
ditions the  exercise  of  such  industrial  rights  as 
are  granted.  None  of  these  factors  may  1m%  dis- 
regarde<l  by  the  economist,  if  he  would  arrive  at 
correct  conclusions  res|)ecting  the  industrial  ac- 
tions of  men;  and  the  *  lego-historic*  facts,  al- 
though they  may  vary  from  time  to  time,  are  of 
as  much  imi>ortance  while  they  last  as  the  i)er- 
manent  facts  of  nature.  Throughout  the  entire 
history  of  the  world,  until  the  dawn  of  wliat  we 
technically  term  •  modern  times,"  the  form  of 
undertakership  was  dependent  on  the  (Kilitical 
structure  of  society.  We  ol)w»rve  projK'rty  rights 
to  have  develoixKl  from  communal  to  ix^i-soiial 
ownership;  and  with  each  step  in  this  (Jinnrtion 
there  has  lieen  a  corresjionding  develr)pm(>nt  of 
industrial  methods.  It  has  frecpiently  b(*en  pointed 
out  that  i^rsonal  lilvrty,  and  the  frei»dom  of  ac- 
tion that  it  implies,  were  necessary  to  the  realisa- 
tion of  the  industrial  organization  with  which  we 
are  now  familiar.  And  it  is  not  too  much  to  say 
that  the  (nronomic  character  of  man  itself  has  been 
moilifitnl  by  means  of  the  hercMlilary  transmission 
of  habits  first  contractinl  through  the  presHure  of 
changes  in  the  srx'ial  structure  ;  for,  as  the  stroke 
of  the  shuttle  is  limite<l  by  the  framework  of  the 
loom,  so  the  industrial  movements  of  men  are 
lK)und  by  the  liberties  of  law  and  of  custom,  and, 
to  ciury  the  metaphor  a  step  further,  the  indus- 
trial weaving  of  society  is  largely  determined  by 
its  legal  structure. 

If  the  analysis  thus  suggesteil  lx»  correct,  one 
cannot  disregard  the  close  relation  that  exists 
between  economics  and  jiuisprudence.  Both 
branches  of  thought  are  ])art  of  the  larger  study 
of  society,  and  neither  can  be  satisfactorily  pur- 
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sued  to  the  exclusion  of  the  other  ;  at  least,  the 
economist  must  hold  ever  in  view  the  juridical 
system  of  the  society  with  which  he  is  concerned 
in  order  to  fully  explain  the  facts  he  may  observe. 

Such  statements  as  the  above,  however,  do  not 
seem  to  adc({uately  present  the  views  entertained 
by  historical  economists.  Not  only  does  the  jural 
system  influence  economic  activity,  but  the  theory 
of  jurisprudence  at  any  time  accepted  has  much 
to  do  in  giving  shape  and  color  to  the  accepted 
theory  of  economics.  This  is  not  a  matter  of 
speculation.  It  is  declared  by  the  history  of  both 
jurisprudence  and  economics  during  the  last  one 
hundred  years.  It  will  probably  pass  without 
question,  that  political  writers  of  the  last  century, 
whose  enthusiasm  sprang  from  a  desire  for  the 
free  exercise  of  all  manly  powers,  assumed  some 
conception  of  inalienable  rights  as  the  basis  of  all 
their  important  arguments. 

The  rule  of  authority  which  they  endeavored  to 
shatter  was  the/u«  dei ;  and  it  was  wholly  logical, 
that,  under  the  direction  of  such  a  rule,  society 
should  be  regarded  as  a  mechanical  appliance 
permanently  imposed  upon  men  by  some  power 
outside  society  itself.  This  idea  was  shattered  by 
the  victory  of  French  philosophy,  but  this  did  not 
go  very  far  in  realizing  for  the  men  that  freedom 
which  they  sought.  Its  full  effect,  indeed,  was 
to  supplant  the  jus  dei  by  the  ju^  naturae ;  and 
though  this  change  may  have  had  decided  results, 
extending  political  rights,  the  new  principle  adopted 
exercised  as  great  a  tyranny  over  men's  minds  as 
it  was  ever  possible  for  any  conception  of  a  divine 
arrangement  in  the  affairs  of  men  to  exercise.  It 
was  this  new  principle,  first  well  formulated  by 
political  philosophers  m  their  criticism  upon  the 
existing  structure  of  government  and  jurispru- 
dence, this  desire  to  secure  some  natural  law  for 
the  conduct  of  the  affairs  of  men,  that  gave 
character  to  English  political  economy.  English 
economy,  indeed,  is  but  the  application  of  the/u« 
naturae  to  industrial  affairs.  Or,  to  speak  of  mod- 
em economists,  the  historical  school  itself  is  an 
historical  development.  The  views  of  this  school, 
says  Mr.  Ingram,  *'  do  not  appear  to  have  arisen, 
like  Ck)mte*s  theory  of  sociology,  out  of  general 
philosophical  ideas:  they  seem  rather  to  have 
been  suggested  by  an  extension  to  the  economic 
field  of  the  conception  of  the  historical  school  of 
jiuisprudence,  of  which  Savigny  was  the  most 
eminent  representative.  The  juristic  system  is 
not  a  fixed  social  phenomenon,  but  is  variable 
from  one  stage  in  the  progress  of  society  to 
another:  it  is  in  vital  relation  with  the  other 
co-existent  social  factors  ;  and  what,  in  the  jural 
sphere,  is  adapted  to  one  period  of  development, 
is  often  unfit  for  another.    Theee  ideas  were  seen 


to  be  applicable  to  the  economic  system  also.  The 
relative  point  of  view  was  thus  reached,  and  the 
absolute  attitude  was  found  to  be  untenable. 
Cosmopolitanism  in  theory,  or  the  assumption  of 
a  system  equally  true  of  every  country,  and  what 
has  been  called  perpetualism,  or  the  assumption 
of  a  system  applicable  to  every  social  stage,  were 
alike  discredited.     And  so  the  Qerman  historical 

school  (of  economists)  appears  to  have  taken  its 

*     ff 
rise. 

But  we  have  not  yet  arrived  at  a  full  statement 
of  the  relation  that  exists  between  economics  and 
jurisprudence.  The  modem  school  of  political 
economy  goes  further  than  merely  to  recognize 
the  existence  of  such  a  relation  as  has  been  sug- 
gested above.  Having  formulated  a  theory  of 
society  in  harmony  with  the  teachings  of  the 
science  of  history,  the  adherents  of  this  school 
endeavor  to  bring  their  economic  doctrines  into 
accord  with  their  social  theory.  It  would  be  in- 
correct to  claim  uniformity  of  opinion  respecting 
any  theory  of  society.  The  Germans,  in  their 
general  discussions,  use  the  word  'state'  as  rep- 
resenting the  final  analysis  of  human  relations ; 
English  and  American  writers,  when  they  en- 
deavor to  present  German  ideas,  employ  the  word 
*  nation ; '  and  perhaps  I  show  the  leanings  of 
my  own  mind  in  choosing  the  word  'society.' 
But  whether  *  state,*  or  *  nation/  or  •  society,'  the 
fundamental  thought  is  the  same.  The  thing 
itself  brought  to  view  is  an  organic  growth,  and 
not  a  mechanical  arrangement.  The  springs  of 
its  action  are  not  imjjosed  from  without,  but  lie 
wholly  within  itself.  The  law  of  its  own  devel- 
opment is  the  only  permanent  and  universal  fact 
which  its  analysis  discloses  :  all  other  facts  are 
relative  truths ;  and  those  systems  of  thought 
based  upon  them,  temporary  systems. 

But  there  are  two  ways  in  wliich  this  organism 
—  the  state,  the  nation,  society  —  may  be  re- 
garded. It  may  be  regarded  as  an  organism 
moved  by  no  conscious  purpose,  and  consequently 
with  no  control  over  the  course  of  its  ewn  growth  ; 
or  it  may  be  conceived  as  a  continuous  conscious 
organism  that  is  capable  of  placing  before  itself 
an  ideal  structure  to  be  attained.  The  first  con- 
ception reduces  society  to  the  grade  of  a  physical 
organism.  It  places  social  relations  under  the 
same  law  of  evolution  that  is  disclosed  by  a  study 
of  the  organic  world.  But,  as  Mr.  Ward  truly 
says,  the  philosophy  of  evolution  applied  in  this 
manner  to  society  becomes  sterile,  <*  because,  while 
justly  claiming  a  social  science,  it  falls  short  of 
admitting  its  complete  homology  with  other 
sciences,  and,  whUe  demonstrating  the  imiformity 
of  social  as  of  physical  phenomena,  it  denies  to 
the  former  that  susceptibility  to  artificial  modifi- 
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cation  which,  applied  to  the  latter,  conHtitutes 
the  only  practical  value  that  science  has  for  man.** 
The  second  conception  of  the  social  organ iHni  en- 
deavors to  corrt»ct  the  error  thus  ])ointed  out.  It 
recoiJcnizcH  in  society  a  jiower  of  self-injutrol.  It 
admits  the   truth  of   M.  Thiers*s  sentience,   that 

*  the  nation  is  tliat  being  which  reflects  and  deter- 
mines its  own  action.*  It  holds  it  as  useless  to  stop 
one*s  study  with  a  rea<ling  of  nature,  and  refuses 
to  allow  that  the  p(*rfe<rtion  of  human  ccmduct 
consists  in  following  nature.  The  jtm  naturae 
iinds  flnt  its  true  ])lace  when  subordinated  to  the 

Jus  hominum. 

1  do  not  wish  to  be  drawn  from  the  question  in 
hand  to  a  discussion  of  the  general  tluH>r7  of 
Hoci(>l«>gy,  but  the  distinction  tlmt  lias  been  pointed 
out  ap]x*ars  to  me  esm^ntial  for  a  just  appreciation 
of  any  study  whatever  that  has  to  do  with  social 
relations.  It  lies  back  of  the  theory  of  both 
economics  and  jurisprudence,  and  |M>ints  out  the 
manner  in  which  eac^h  may  exercise  an  influence 
im  the  otluT.  If  we  adopt  the  view  tliat  the 
social  organism  is  subject  to  the  same  law  of  de- 
velopment as  a  physical  organism,  our  study  will 
lie  crowne*!  only  by  negative  results.  Laissez- 
faire  would  then  be  logical,  an<l  the  philosophy  of 
anan'hy  inevitable.  But  if.  on  the  other  hand, 
we  perceive  that  so<*iety  may  have  a  conscious 
purpose,  we  have  diM^overed  a  s<*ientiflc  basis  for 
positive  and  constructive  study.  We  find  that  no 
incongruity  exists  in  uniting  the  science  and  the 
art  of  s<x»iety  in  the  same  discipline.  The  law  of 
evolution,  with  its  *Hurvival  of  the  fittest*  and  its 

*  a<laptation  to  environment,*  comes  to  be  the  liasis 
of  a  scientific  theory  of  n'volution  or  of  rt»forma- 
tion  ;  for  the  fittest  tyi>e  to  survive  may  first  exist 
in  the  conscious  puri^osc*  of  society,  and  l)e  real- 
ized by  means  of  an  envinmment  arbitrarily  de- 
term  intil. 

This  view  of  social  relations  Ic^ads  to  certain 
practical  rc*sults  in  the  study  of  e(X)nomi(*s  that 
cannot  be  overl<M>k(Hl  ;  and  of  thiH4i\  none  is  per- 
haps more  im|M>rtant  than  the  new  light  thrown 
upon  the  miture  and  limitation  of  legal  enact- 
ments in  the  process  of  scKrial  growth,  llie  sphere 
in  which  law  exerts  a  <lirect  influence  is  quite 
restricteil,  but  within  that  sphere  it  t)econK*s  a 
most  eflicient  agency.  Every  change  in  law 
means  a  modification  in  rights  ;  and  when  famil- 
iar rights  arv  changed,  or,  what  amounts  to  the 
same  thing,  when  new  dutii^  are  imposiMl,  the 
plane  of  action  for  all  members  of  society  is  ad- 
justed to  a  new  idea.  In  many  instances  legal 
enac^tments  undertake  to  enforce  crertain  lines  of 
conduc*t  on  a  stubl>oni  minority  ;  but  this  is  not 
always  the  case,  nor  is  it  the  most  fruitful  assist- 
ance rendered  by  law  in  the  realization  by  society 


of  its  conscious  purposes.  As  contrasted  with 
this,  it  may  occur  that  the  entire  community  is  in 
favor  of  some  method  of  procedure,  and  yet  the 
pracrtice  will  \m  imiversally  disreganled  unlefls 
granted  the  sanction  of  law.  This  fact,  which 
may  at  first  seem  strange,  is  easily  understood 
when  it  Is  noticed  that  men  are  more  powerfully 
moved  by  immediate  than  by  ultimate  interests, 
an<]  that,  in  the  absence  of  a  law  which  restrains 
all  alike,  the  fierceness  of  competition  will  lead 
individuals  to  disregard  public  opinion,  even 
though  they  admit  the  rightness  of  its  commands  : 
for  each  man  says  to  himself,  *'If  I  do  not  do 
this  thing,  which,  I  confess,  is  to  the  permanent 
injury  of  society,  some  one  else  will ;  the  evil  will 
be  done,  and  I  will  lose  the  personal  advantage  of 
the  doing  of  it.  But  ])ass  a  law  which  restrains 
alike  my  neighl)or  and  myself,  and  I  will  gladly 
obey  it.**  That  is  to  say,  public  opinion  considers 
the  social  interest ;  and  with  this  the  individual 
interest  does  not  always  liarmonize.  The  one 
holds  in  mind  the  ultimate,  the  other  the  immedi- 
ate, results :  and  the  only  way  in  wluch  the  social 
purpose  can  influence  the  jiractice  of  individuals 
is  for  law  to  establish  uniformity  of  action. 
Tliis  is  the  most  important  use  of  law  as  an  agency 
of  reform.  The  thought  has  nothing  to  do  with 
'  paternal  gov(»mment,*  but  is  in  perfect  harmony 
with  the  idea  of  democra(\v.  It  is  the  means  by 
which  the  social  organism  may  n*alize  its  con- 
scious pur)H)8e,  and  it  needs  n<i  words  of  mine  to 
show  how  important  is  this  vii>w  of  the  efficiency 
of  law  in  matters  ))ertaining  to  industrial  organ- 
ization. The  constructive  ec^onomist  is  forced  to 
admit  its  pertinency. 

But  there  are  other  conclusions  which  spring 
from  this  idea  of  social  relations,  and  which  are 
of  especial  interest  because  they  touch  directly 
the  great  economic  questions  of  the  day.  This  is 
a  time  when  much  is  heanl  of  industrial  re-organ- 
ization as  a  means  of  solving  the  s<K*ial  problem ; 
but  the  lesson  taught  by  the  foregoing  analysis 
is,  that,  in  all  matters  |jertaining  to  re-organiza- 
tion, it  should  be  held  as  a  first  principle  to  main- 
tain liarmony  U>twe(*n  the  various  parts  of  the 
social  order.  A  study  of  history  declan«  that  no 
\iart  of  the  scx^ial  structure  may  be  considered  as 
good  or  bad  in  itself.  What  appears  now  to  be 
wholly  iiernicious  may  once  have  been  capable  of 
comi>lete  defence.  Most  of  the  evils  experienced, 
so  far  as  they  spring  from  established  law  or  per- 
manent custom,  may  be  traced  to  the  fact  that 
some  right  or  custom  has  outlived  its  time,  or  that 
some  principle,  in  itself  just,  fails  to  be  applied  to 
all  de])artments  of  so(rial  activity.  We  need  not 
turn  the  pages  of  hintory  in  search  of  exami>leB 
of  uneven  and  disjoined  development :  tlie  source 
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of  prevalent  complaint  is  found  in  the  fact  that 
the  conception  of  rights  and  duties,  of  liberties 
and  constraints,  of  privileges  and  responsibilities, 
which  lies  at  the  basis  of  our  juridical  system,  is 
not  applied  to  the  highly  developed  industrial  sys- 
tem of  the  present.  Difficulties  liave  arisen  be- 
cause the  industrial  life  and  activity  of  the  social 
organism  have  grown  to  a  different  plane  from 
the  one  which  underlies  the  juridical  system. 
The  piston  of  the  social  engine  demands  a  longer 
stroke,  the  shuttle  freer  play,  and  the  stationary 
settings  of  the  machinery  are  rapped  and  battered 
in  consequence.  This  thought  may  be  amplified 
by  the  following  suggestion,  which,  while  being 
interesting  in  itself  as  bearing  upon  the  great 
social  question,  will  serve  to  further  illustrate 
how  closely  are  the  sciences  of  jurisprudence  and 
of  economics  related  to  each  other. 

The  idea  of  liberty,  which  is  an  idea  germane 
to  every  system  of  jurisprudence,  finds  its  best 
practical  presentation  in  English  law.  The  pecul- 
iar feature  of  this  English  conception  of  liberty  is, 
that  every  man  is  allowed  full  control  over  his 
own  acts  on  condition  of  complete  responsibility 
for  all  that  may  ensue  from  them.  This  is  the 
basis  of  responsible  government.  It  is  well  worked 
out  in  both  criminal  and  civil  law.  It  gives  color 
to  all  thought  on  freedom  of  speech  and  freedom 
of  the  press.  It  rests,  for  its  logical  defence,  upon 
the  claim  that  the  exercise  of  any  power  which 
touches  the  lives  of  others  is  of  the  nature  of  a  grant 
to  him  who  exercises  it.  But  though  this  theory, 
that  liberty  is  only  possible  under  responsible  ex- 
ercise of  power,  is  in  good  working-order  so  far 
as  political  and  jural  affairs  are  concerned,  its 
controlling  principle  has  never  yet  been  adequate- 
ly applied  to  the  field  of  industrial  activity.  The 
most  effective  power  of  the  present  day  is  capital, 
for  by  means  of  capital  the  forces  of  nature  are 
brought  to  serve  the  industrial  purposes  of  men. 
But  all  men  who  work  as  business-agents  must 
conform  to  the  economic  law  of  capital.  In  this 
day  all  must  work  with  machinery,  or  not  work 
at  all ;  and  yet  the  law  of  property,  which  grants 
ownership  in  capital,  does  not  recognize  its  public 
character.  The  consequence  is,  that  we  find  a 
^  power,  which  necessarily  touches  the  life  of  every 
man,  managed  for  purely  private  ends.  Tliis  is 
contrary  to  the  spirit  of  English  liberty. 

Could  we  carry  the  principle  of  responsible 
power  over  into  the  field  of  economics,  and  so 
adjust  matters  as  to  realize  responsible  control 
over  all  economic  agencies,  the  industrial  problem 
would,  in  my  opinion,  be  aB  perfectly  solved  as 
its  conditions  will  admit ;  and,  what  is  of  more 
importance,  such  a  solution  would  be  in  full  har- 
mony with  the  form  of  Anglo-Saxon  liberties. 


We  have  also  every  reason  to  believe  that  it  would 
be  satisfactory  and  final,  for  it  consists  in  the  ex- 
tension of  a  principle  well  tried  in  our  jural  and 
political  system  to  the  industrial  life  of  men. 

The  tendency  of  events  has  already  set  in  this 
direction.  Certain  businesses  are  regarded  as  of 
a  grua^t-public  character,  and  on  that  ground  are 
adjudged  to  be  under  the  control  of  the  law.  For 
example:  the  decisions  in  the  so-called  Granger 
cases  established  for  law,  and  in  public  opinion, 
the  right  of  the  states  to  control  railroad  property  ; 
and  the  only  question  that  now  remains  pertains 
to  the  best  method  of  control.  But  there  is  no 
difference,  except  in  degree,  between  the  railroad 
business  and  many  other  lines  of  business.  All 
businesses  that  escape  in  any  marked  degree  the 
r^ulative  influence  of  competitive  action  fall 
under  the  same  rule.  The  community  as  con- 
sumers may  set  up  a  just  claim  for  legal  regula- 
tion, and  defend  the  claim  by  the  doctrine  of 
English  liberty.  This,  however,  does  not  touch 
the  labor  problem,  except  as  laborers  are  them- 
selves consumers.  Still  the  principle  of  responsi- 
bility is,  in  my  opinion,  adequate  to  the  solution 
of  this  pliase  of  the  question  also,  though  in  this 
case  it  pertains  to  the  relation  existing  between 
the  employer  and  the  employee.  The  fundamental 
point  at  issue  is  a  question  of  industrial  organiza- 
tion in  the  several  industries.  Private  ownership 
in  capital  must  be  allowed,  in  order  to  secure  its 
most  economical  administration  ;  but  there  is  no 
reason  why  its  administration  should  be  irrespon- 
sible. It  is  from  its  very  nature  a  social  force ; 
and  not  only  should  the  community  as  a  whole 
have  a  word  to  say  respecting  its  management, 
but  the  employees  also,  as  members  of  the  com- 
munity. This  can  be  done  by  increasing  the 
duties  of  property,  which  would  be  equivalent  to 
the  creation  of  proprietary  rights  for  the  non-pos- 
sessors. It  is  at  this  point,  I  trust,  that  American 
economics  will  part  company  with  (German  social- 
ism. It  may  be  proper  in  Germany,  where  the 
principles  underlying  the  juridical  system  are 
quite  different  from  those  that  determine  either 
English  or  American  law,  to  advocate  constructive 
socialism  ;  but  it  is  absurd  for  one  who  claims  to 
be  a  disciple  of  the  historical  school  of  economy 
to  adopt  German  conclusions  in  this  respect.  Our 
entire  juridical  structure  is  against  it,  and  it  is 
easier  to  bring  our  industries  into  harmony  with 
the  spirit  of  our  law  than  to  re-organize  our 
society  from  top  to  bottom,  industries  included. 
At  least,  this  line  of  reasoning  is  a  fair  illustration 
of  the  close  relation  that  exists  between  juris- 
prudence and  economics. 

This  subject  is  capable  of  indefinite  expansion. 
Indeed,  I  have  purposely  omitted  a  consideration 
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of  the  moet  apparent  influence  of  the  jural  upon 
the  industrial  system,  Itecause,  in  the  series  to 
which  this  article  lielon^K,  it  will  find  Hiiei^ial 
treatment  from  another  [K)int  of  view.  I  refer  to 
the  effect  of  the  law  of  projierty  on  general  dis- 
tribution, and  the  efT^^ct  of  distribution  —  t1in»ugh 
consumption  —  u]K>n  the  entire  economy  of  pro- 
duction. What  has  been  said  is  sugK<*<*tive  rather 
than  conclusive.  It  leads  to  the  conception  that 
political  economy  is  a  constructive  as  well  as  a 
formal  study  ;  that  it  is  a  sulxirdinate  and  not  an 
independent  study  :  and  that,  so  far  as  jurispru- 
dence is  concerned,  not  only  does  the  jural  system 
awist  in  explaining  many  facts  of  industrial  life, 
but  it  may  be  advantageously  used  by  society  in 
the  realization  of  industrial  ends. 

Henry  Carter  Adams. 


ZOOLOGY  AT  THE  COLONIAL  AND  INDIAN 

EXHIBITION,' 

ZooLXXilCAL  knowledge  is  of  such  fundamental 
importance  for  the  advancement  of  niaUTiol 
prosfjerity,  that  the  thoughtful  visitor  to  a  grt^at 
exhibition  may  profitably  inquire  how  high  the 
various  colonies  now  representee!  at  the  exhibition 
estimate  a  scientific  acquaintance  with  natural 
objects.  It  is  a  matter  for  congratulation  that 
some  of  the  persons  responsible  an*  not  of  the 
school  of  Professor  Huxley,  so  far  us  tliat  dis- 
tinguished naturalist  believes  that  men  of  strience 
are  incompetent  administrators  :  the  Indian  em- 
pire lias  as  a  commissioner  Dr.  Watt,  a  well-known 
botanist;  the  Canadian  dominion  is  representinl 
by  the  distinguished  geologist,  Dr.  Selwyn ;  and 
the  New  Zealand  court  is  directed  by  the  eminent 
zodlogist.  Dr.  Julius  von  Hoast. 

On  the  whole,  the  7X>61ogist  will,  we  fear,  be 
disappointed  with  the  show  providtnl  for  him.  In 
some  of  the  courts  the  specimens  might  have 
been  turned  to  better  account ;  in  others  uiere 
show-cases  of  brilliant  binls,  or,  still  worse,  |K>or 
collections  of  common  shells  and  corals,  are  the 
only  objective  signs  of  an  interest  in  zoology. 
The  idea  of  having  a  representation  of  the  fauna 
of  a  particular  district  is  excellent,  and,  had  it 
been  always  well  carried  out,  the  present  exhibi- 
tion would,  from  the  naturalist's  point  of  view, 
have  been  really  admirable.  Tlie  best  illustration 
of  this  kind  is  affordeil  by  South  Australia,  the 
worst  by  the  Indian  empire.  The  latter  exhibits 
ID  much  technical  skill  in  detail,  that  it  is  really 
irritating  to  find  the  general  result  so  confused 
and  ridiculous ;  a  rock-snake  on  a  tree,  a  croco- 
dile on  dry  ground,  are  too  trying  to  our  (witience. 
8ooth  Australia  is  very  good  as  for  as  it  goes,  but 
I  Prom  The  Athmaeum,  Jane  ir».  1N8G. 


it  is  not  free  from  the  objection  to  which  West 
Australia  and  (.^eensland  are  still  more  obnoxious 
—  the  fauna  of  none  of  thi*6(»  places  consists  only 
of  birds  <ind  mammals. 

A  most  excellent  and  instructive  show  is  made 
by  N(»w  Zealand,  the  land  of  the  recently  extinct 
Dinomis,  the  wingless  Apteryx,  and  the  curious, 
low,  lizard-like  form  Hatteria.  The  Otago  uni- 
versity museum  is  an  im]X)rtant  contributor,  and 
visitors  and  ex]>erts  alike  will  admire  the  very 
beautiful  specimens  of  cartilaginous  skeletons 
which  have  been  prepare<l  under  the  direction  of 
Prof.  T.  Jeffery  Parker  —  worthy  son  of  a  worthy 
father.  Among  the  shark-like  forms  here  seen, 
should  be  noted  especially  Notidanus,  which  is 
remarkable  for  having  its  lower  jaw,  not  merely 
connected  with  the  skull  by  the  upper  half  of  its 
mandibular  arch  (as  is  the  cose  in  oU  pentodactyle 
verti^brates),  but  also  by  the  hyoid  (as  is  the  case 
in  the  gr(*at  majority  of  fishes),  or  for,  in  other 
words,  exhibiting  what  Profe8S4>r  Huxley  has 
called  the  *  amphistylic  *  mode ;  Callorhynchus, 
which  is  the  southern  representative  of  the  north- 
em  '  holocephalous  *  Chimaeru  ;  and  the  bony 
Regalec*us  argenteus,  one  of  the  longest  of  tlie 
ribbon  fishes,  a  memoir  on  which  by  Prof.  T.  J. 
Parker  has  been  lately  published  by  the  Zoological 
society  of  London.  Among  the  binls  there  stands 
in  a  prominent  {losition  an  excellent  skeleton  of 
the  gigantic  moa  (Dinornis  maximus) ;  there  is  an 
interrating  group  of  Apteryx,  as  well  as  some 
w(*ll*stufTed  s|»ecimens  of  the  avifauna  ;  the  visitor 
may  chance  to  hear  a  slieei>-farmer  dilating  on  the 
enormities  of  the  kea  parrot.  There  is  a  good 
collection  of  dried  fish,  and  among  the  spirit 
specimens  there  are  a  numbiT  of  siiecies  which, 
having  been  insufliciently  descrilied,  will  be  glad- 
ly examined  by  stay-at-home  naturalists.  Of  the 
taac'liing  (*ol lections  of  the  museum,  it  need  only 
be  said  that  they  show  quite  as  high  a  standard 
of  preparation  as  the  best  to  be  found  in  our  own 
country.  This  is  quite  the  liest  zoological!  exhibit 
in  the  whole  show,  and  the  excellent  preitaration 
of  the  o(*topus  is  not  the  only  one  which  may  be 
profitably  studied  by  curators  of  English  museums. 

Perhaiis  the  exhibit  which  comes  next  in  im- 
portan(v  is  that  of  Canada,  where  there  is  a  really 
fine  collection  of  fish  and  marine  invertebrates, 
all  well  and  carefully  catalogued ;  th<»  govern- 
ment of  the  dominion  is  to  be  congratulated  on 
this  proof  of  its  int4*rest  in  natural  history.  The 
authorities  at  home  may,  i>erhaps,  be  inclinetl  to 
deduce  the  moral  which  presses  itself  on  ourselves ; 
the  Conailian  government  lias  a  de|jartment  of 
fisheries,  to  which,  in  the  year  ending  June,  1884, 
$110,581  were  allotted.  There  are  some  very  fine 
heads  of  mammals  in  other  parts  of  the  Canadian 
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of  prevalent  complaint  is  founil  in  the  fact  that 
tlie  conception  of  nglits  and  duties,  of  libertiee 
and  conetraint*.  of  privileges  and  responsibilitiee, 
which  lies  at  the  basts  of  our  jttridical  system,  is 
not  applied  to  the  biglilj-  developed  industriaJ  ayu- 
tern  of  the  present.  Difficulties  have  arisen  be- 
cause the  industrial  life  and  activity  of  the  social 
organism  have  grown  to  a  different  plane  from 
the  one  which  underlies  the  juridicul  Hyateui. 
The  piston  of  the  social  engine  demands  a  longer 
stroke,  the  shuttle  freer  play,  and  the  stationary 
settings  of  the  machinery  are  rapped  and  Inttered 
in  consequence.  This  thought  may  be  amplified 
by  the  following  suggestion,  which,  while  being 
inturesling  in  itself  as  bearing  upon  the  great 
social  question,  will  serve  bi  further  illustrate 
how  closely  are  the  sciences  of  jurisprudence  and 
uf  economics  related  to  each  other. 

The  idea  of  Lbertj,  which  is  an  idea  germane 
to  every  system  of  jurisprudence,  findfi  its  best 
practical  presentation  in  English  law,  The  pecul- 
iar feature  of  this  English  conception  of  liberty  is. 
that  every  man  Ib  allowed  full  control  over  his 
own  acts  an  condition  of  complete  responsibility 
r<>r  all  that  may  ensue  from  them.  This  is  tlie 
basis  of  refl|)onailile  government.  It  is  well  worked 
out  in  both  criminal  and  civil  law.  It  gives  color 
to  all  thought  on  freedom  of  speech  and  freedom 
of  the  press.  It  resla,  for  its  logical  defence,  upon 
the  claim  that  the  exercise  of  any  power  which 
loucliBsthe  lives  of  others  is  of  the  nature  of  a  grant 
lo  him  who  exercises  it.  But  thoi^h  tliis  theory, 
that  liberty  is  only  possible  under  responsible  ex- 
ercise of  power,  is  in  good  working-order  so  far 
OS  political  and  jural  aifairs  are  concerned,  its 
controlling  principle  has  never  yet  been  ailequate- 
ly  applied  to  the  field  of  industrial  activity.  The 
most  effective  power  of  the  present  day  is  capital, 
for  by  means  of  capital  the  forces  of  nature  are 
brought  to  serve  the  industrial  purposes  of  men. 
But  all  men  who  work  as  bnaineas-agents  must 
conform  to  the  economic  law  of  capital.  In  this 
day  uU  must  work  with  machinery,  or  not  work 
at  all ;  and  yet  tlie  law  of  proiierty.  which  grants 
ownership  in  capital,  does  not  recognise  ita  public 
cliaracter.  The  consequence  is,  that  we  find  a 
])ower.  which  neceesarily  touches  the  life  of  every 
man,  managed  for  purely  private  ends.  This  is 
contrary  to  the  spirit  of  English  lilierly. 

Could  we  carry  the  principle  of  responsible 
power  over  into  the  field  of  economics,  and  so 
adjust  matters  as  to  realize  responsihle  control 
over  all  ei-ononiic  agencies,  the  industrial  problem 
would,  in  my  opinion,  be  as  perfectly  solved  as 
ita  conditions  will  admit :  and,  what  is  of  more 
impcniance.  such  a  solution  would  be  in  full  har- 
"ony  with  tlie  form  of  Anglo-Baxon  liberties. 


We  have  also  every  reason  to  believe  that  it  would 
be  satisfactory  and  final,  for  it  consists  i 
tension  of  a  principle  well  tried  in  our  jural  and 
iwlitical  system  to  the  industrial  life  of  u 

The  tendency  of  events  has  already  set  in  this. 
direction.  Certain  businesses  are  regarded 
a  ^luiJrt-public  characl«r,  and  on  that  ground  aT» 
adjudged  to  be  under  the  control  of  the  h 
example :  the  decisions  in  the  so-called  Granger 
cases  established  for  law,  and  in  public  opinion, 
the  riglit  of  the  states  to  control  railroail  property: 
and  the  only  question  that  now  remains  pertains 
to  the  beat  method  of  control.  But  tliere  is  no 
difference,  except  in  degree,  between  the  railroad 
businesB  and  many  other  lines  of  businens.  All 
businesses  that  escape  in  any  marked  degree  the 
regulative  influence  of  competitive  action  fall 
under  the  same  rule.  The  community  as  con- 
sumers may  set  up  a  just  claim  for  li^al  regula- 
tion, and  defend  the  claim  by  the  doctrine  of 
English  liberty.  This,  however,  does  not  touch 
the  labor  proldem,  except  as  laborers  are  them- 
selves consumers.  Still  the  principle  of  responsi- 
bility is,  in  my  opinion,  adequate  to  the  solution 
of  this  phase  of  tlie  question  also,  though  in  this 
case  it  pertains  to  the  relation  existing  lietween 
the  employer  and  the  employee.  The  fundamental 
point  at  issue  is  a  question  of  industrial  organiza- 
tion in  the  several  indnstries.  Private  ownership 
in  capital  must  be  allowed,  in  order  to  secure  ita 
most  economical  administration  :  but  there  is  no 
reioson  why  its  administration  should  be  irrespon- 
sible. It  is  from  its  very  nature  a  social  force ; 
and  not  only  should  the  community  as  a  whole 
have  a  word  to  say  respecting  its  management, 
but  the  employees  also,  as  members  of  the  com- 
munity, liiis  can  be  done  by  increasing  the 
duties  of  property,  which  would  lie  equivalent  to 
of  proprietary  rights  for  the  non-pos- 
It  is  at  this  point,  I  trust,  that  American 
will  part  company  with  German  social- 
ism. It  may  be  proper  in  Germany,  where  the 
principles  underlying  the  juridical  system  are 
quite  different  from  those  that  determine  either 
English  or  American  law,  to  advocate  constructive 
socialism  ;  but  it  is  absurd  for  one  who  claims  to 
be  a  disciple  of  the  historical  school  of  economy 
lo  adopt  German  conclusions  in  this  respect.  Our 
entire  juridicol  structure  is  against  it,  and  it  is 
easier  to  bring  our  industries  into  harmony  with 
the  spirit  of  our  law  than  to  reKirganijce  our 
society  from  top  to  bottom,  industries  included. 
At  least,  this  line  of  reasoning  is  a  fair  illustration 
of  the  close  relation  that  exists  between  juris- 
prudence and  economics, 

Tliis  subject  is  capable  of  indefinite  expansion. 
Indeed,  I  have  imrposely  omitted  a  consideration 
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of  the  most  apparent  influence  of  the  jural  upon 
the  industrial  ajBlem,  becauBe,  in  the  seriee  Ut 
which  this  article  belongs,  it  will  find  Hpeciul 
treatment  from  another  point  of  view.  I  refer  to 
llie  effect  of  the  law  of  property  on  general  dis- 
tribution, and  the  effect  of  diatributian  —  through 
(.'onsuniption  ^  upon  the  entire  economy  of  pro- 
duction. Wliat  has  been  said  is  suggestive  rather 
Llion  eoDclueive.  It  leads  to  the  conception  that 
political  economy  is  a  consti'uotive  as  well  as  a 
fonual  study  :  that  it  is  a  Huliuritinate  and  not  an 
iudejiendent  study  ;  and  that,  so  far  as  jmispru- 
dence  is  concerned,  not  only  does  tlie  jural  system 

^^^B>f<t  in  eiplainiug  inany  facts  of  industrial  life, 

^Hj^U  it  may  be  advantageously  used  by  society  in 

^^He  realization  of  industrial  ends. 

^^B  Henry  Cabter  Adams. 

^^KOLOOrAT  THE  COLOMAL  AND  INDIAN 

^B*  EXHIBITION.' 

ZooLOQiCAl.  knowledge  is  of  such  fundamental 
importance  for  the  advancement  of  material 
prosperity,  that  the  thoughtful  visitor  to  a  great 
exhibition  may  prolitubly  imjuire  how  high  the 
vnriotifl  culonipB  now  represented  at  the  exhibition 
estimate  a  BCientiHc  acquaintance  with  natural 
objects.  It  is  a  uiatter  for  congratulation  that 
Mime  of  the  persona  responsible  are  not  of  the 
school  of  Professor  Huxley,  go  far  as  that  dis- 
tinguished naturalist  believes  that  men  of  science 
are  incompetent  administrators  ;  the  Indian  em- 
pire has  as  a  commissioner  Dr.  Watt,  a  well-known 
biitaniot ;  the  Canadian  dominion  is  represented 
by  the  distinguished  geologist.  Dr.  Sel^'yn ;  and 
the  New  JCeatand  court  is  directed  by  the  eminent 
xoOlogist,  Dr.  Julius  von  Hoaat. 

On  tlie  whole,  the  zoologist  will,  we  fear,  be 
disappointed  with  the  show  provided  for  him.  In 
«Dine  of  the  courts  the  specimens  might  have 
been  turned  to  better  account;  in  others  mere 
fliiuw-cases  of  brilliant  binls,  or,  still  woi-se,  poor 
milections  of  conioion  shells  and  corals,  are  the 
unly  objective  signs  of  an  interest  in  zofilogy. 
Ttie  idea  of  having  a  representation  of  the  fauna 
of  a  particular  district  is  excellent,  and,  had  it 
lieen  always  well  carried  out,  the  present  eihibi- 
iJun  would,  from  the  naturalist's  point  of  view, 
tkove  Ijeen  really  admirable.  The  beat  illustration 
"t  this  kind  is  afforded  by  Fk)uth  Australia,  the 
w-i>ral  by  Uie  Indian  empire.  The  latter  exhibits 
■"■  much  technical  skill  in  detail,  that  it  is  really 
irrJuting  to  And  the  general  result  so  contused 
iiiil  ridiculous :  a  rock-snake  on  a  tree,  a  croeo- 
lile  no  dry  ground,  are  too  trying  to  our  patience. 
Siiutli  Australia  Is  vury  good  aa  I'ur  as  it  goes,  but 
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it  is  not  free  from  the  objection  to  which  West 
Australia  and  Queensland  are  still  more  obnoxious 
—  the  fauna  of  none  of  these  places  consistu  only 
of  birds  and  mammals. 

A  most  excellent  and  instructive  show  is  made 
by  New  Zealand,  the  land  of  tlie  recently  extinct 
Dinornis,  the  wingless  Apteryx,  and  the  curious, 
low.  lizard-like  form  Uatteria.  The  Olago  uni- 
versity museum  is  an  important  contributor,  and 
visitors  and  experts  alike  will  admire  tlie  very 
beautiful  specimens  of  cartllagiuous  skeletons 
which  ha^e  been  prepore^l  under  the  direction  of 
Prof,  T,  Jeffery  Parker  —  worthy  son  of  a  worthy 
father.  Among  the  shark-like  forms  here  seen, 
should  be  noted  especially  Notidanus,  which  is 
remarkable  for  having  its  lower  jaw,  not  merely 
connected  with  the  skull  by  the  upper  lialf  of  ite 
mandibular  arch  (aa  is  the  caae  in  all  pentadactyle 
vertebrates),  but  also  by  the  hyoid  (as  is  the  caae 
in  the  great  majority  of  flsliea),  or  for,  in  otiier 
words,  exhibiting  what  Professor  Huxley  has 
called  the  '  amphistylic '  mode;  Callorhynchus. 
which  is  the  soutliem  representative  of  the  north- 
em  '  holocephaloua '  Chimaeru  :  and  the  bony 
Regalecus  argenteus,  one  of  the  longest  of  the 
ribbon  fishes,  a  memoir  on  which  by  Prof.  T.  J. 
Parker  has  been  lately  published  by  tlie  Zoological 
society  of  London,  Among  the  birds  there  stands 
in  a  prominent  position  on  excellent  skeleton  of 
the  gigantic  moa  (Dinornis  maximus) ;  there  is  an 
interesting  group  of  Apteryx,  aa  well  aa  some 
well-stuffed  specimens  of  theavifauna  ;  the  visitor 
may  chance  to  heara  sheep-fanner  dilating  on  the 
enormities  of  the  kea  panot.  There  is  a  good 
collection  ot  drieil  fish,  and  among  the  spirit 
specimens  there  are  a  number  of  species  which, 
liaving  been  insufficiently  descrilied,  will  be  glad- 
ly examined  by  stay-at-home  naturalists.  Of  the 
leaching  collections  of  the  museum,  it  need  only 
be  said  that  they  show  quite  as  high  a  standard 
of  preparation  as  the  beat  to  be  foimd  in  our  own 
country.  This  is  quite  the  best  zoological  exhibit 
in  the  whole  show,  and  the  excellent  preparation 
of  the  octopus  is  not  the  only  one  which  may  be 
profitably  studied  bycurators  of  English  museums. 

Perhaps  the  exhibit  which  comes  next  in  im- 
portance is  that  of  Canada,  where  tliere  is  a  really 
fine  collection  of  fish  and  marine  invertebrates, 
all  well  and  carefully  catalogued ;  the  govern- 
ment of  the  dominion  is  to  be  congratulated  on 
this  proof  of  its  interest  in  natural  history.  The 
authorities  at  home  may,  perhaps,  lie  inchned  to 
deduce  the  moral  which  presses  itself  on  ourselves : 
the  Canadian  government  has  a  dejurtinent  of 
fisheries,  to  which,  in  the  year  ending  June.  1884, 
#118,531  were  allotted.  There  are  some  very  fine 
heads  of  mammals  in  other  pails  of  the  (.'anadian 
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of  prevalent  complaint  is  found  in  the  fact  that 
the  conception  of  rights  and  duties,  of  liberties 
and  constraints,  of  privileges  and  responsibilities, 
which  lies  at  the  basis  of  our  juridical  system,  is 
not  apphed  to  the  highly  developed  industrial  sys- 
tem of  the  present.  Difficulties  have  arisen  be- 
cause the  industrial  life  and  activity  of  the  social 
organism  have  grown  to  a  different  plane  from 
the  one  wliich  underlies  the  juridical  system. 
The  piston  of  the  social  engine  demands  a  longer 
stroke,  the  shuttle  freer  play,  and  the  stationary 
settings  of  the  machinery  are  rapped  and  battered 
in  consequence.  This  thought  may  be  amplified 
by  the  following  suggestion,  which,  wliile  being 
interesting  in  itself  as  bearing  upon  the  great 
social  question,  will  serve  to  further  illustrate 
how  closely  are  the  sciences  of  jurisprudence  and 
of  economics  related  to  each  other. 

Tlie  idea  of  liberty,  which  is  an  idea  germane 
to  every  system  of  jiuisprudence,  finds  its  best 
practical  presentation  in  English  law.  The  pecul- 
iar feature  of  this  English  conception  of  liberty  is, 
that  every  man  is  allowed  full  control  over  his 
own  acts  on  condition  of  complete  responsibility 
for  all  that  may  ensue  from  them.  This  is  the 
basis  of  responsible  government.  It  is  well  worked 
out  in  both  criminal  and  civil  law.  It  gives  color 
to  all  thought  on  freedom  of  speech  and  freedom 
of  the  press.  It  rests,  for  its  logical  defence,  upon 
the  claim  that  the  exercise  of  any  power  which 
touches  the  lives  of  others  is  of  the  nature  of  a  grant 
to  him  who  exercises  it.  But  though  this  theory, 
that  liberty  is  only  possible  under  responsible  ex- 
ercise of  power,  is  in  good  working-order  so  far 
as  political  and  jural  affairs  are  concerned,  its 
controlling  principle  has  never  yet  been  adequate- 
ly applied  to  the  field  of  industrial  activity.  The 
most  effective  power  of  the  present  day  is  capital, 
for  by  means  of  capital  the  forces  of  nature  are 
brought  to  serve  the  industrial  purposes  of  men. 
But  all  men  who  work  as  business-agents  must 
conform  to  the  economic  law  of  capital.  In  this 
day  all  must  work  with  machinery,  or  not  work 
at  all ;  and  yet  the  law  of  property,  which  grants 
ownership  in  capital,  does  not  recognize  its  public 
character.  The  consequence  is,  that  we  find  a 
power,  which  necessarily  touches  the  life  of  every 
man,  managed  for  purely  private  ends.  This  is 
contrary  to  the  spirit  of  English  Uberty. 

Could  we  carry  the  principle  of  responsible 
power  over  into  the  field  of  economics,  and  so 
adjust  matters  as  to  realize  responsible  control 
over  all  economic  agencies,  the  industrial  problem 
would,  in  my  opinion,  be  as  perfectly  solved  as 
its  conditions  will  admit ;  and,  what  is  of  more 
importance,  such  a  solution  would  be  in  full  har- 
mony with  the  form  of  Anglo-Saxon  liberties. 


We  have  also  every  reason  to  believe  that  it  would 
be  satisfactory  and  final,  for  it  consists  in  the  ex- 
tension of  a  principle  well  tried  in  our  jural  and 
political  system  to  the  industrial  life  of  men. 

The  tendency  of  events  has  already  set  in  this 
direction.     Certain  businesses  are  regarded  as  of 
a  grua^t-public  character,  and  on  that  ground  are 
adjudged  to  be  under  the  control  of  the  law.     For 
example:  the  decisions  in  the  so-called  Granger 
cases  established  for  law,  and  in  public  opinion, 
the  right  of  the  states  to  control  railroad  property  ; 
and  the  only  question  that  now  remains  pertains 
to  the  best  method  of  control.     But  there  is  no 
difference,  except  in  degree,  between  the  railroad 
business  and  many  other  lines  of  business.     All 
businesses  that  escape  in  any  marked  degree  the 
regulative    influence  of    competitive  action    fall 
under  the  same  rule.     The  community  as  con- 
simiers  may  set  up  a  just  claim  for  legal  regula- 
tion, and  defend  the  claim  by  the  doctrine  of 
English  liberty.     This,  however,  does  not  touch 
the  labor  problem,  except  as  laborers  are  them- 
selves consumers.     Still  the  principle  of  responsi- 
bility is,  in  my  opinion,  adequate  to  the  solution 
of  this  pliase  of  the  question  also,  though  in  this 
case  it  pertains  to  the  relation  existing  between 
the  employer  and  the  employee.  The  fundamental 
point  at  issue  is  a  question  of  industrial  organiza- 
tion in  the  several  industries.     Private  ownership 
in  capital  must  be  allowed,  in  order  to  secure  its 
most  economical  administration  ;  but  there  is  no 
reason  why  its  administration  should  be  irrespon- 
sible.    It  is  from  its  very  nature  a  social  force ; 
and  not  only  should  the  community  as  a  whole 
have  a  word  to  say  respecting  its  management, 
but  the  employees  also,  as  members  of  the  com- 
munity.    This    can  be  done  by  increasing  the 
duties  of  property,  which  would  be  equivalent  to 
the  creation  of  proprietary  rights  for  the  non-pos- 
sessors.    It  is  at  this  point,  I  trust,  that  American 
economics  will  part  company  with  (German  social- 
ism.    It  may  be  proper  in  Germany,  where  the 
principles    underlying  the    juridical  system   are 
quite  different  from  those  that  determine  either 
English  or  American  law,  to  advocate  constructive 
socialism  ;  but  it  is  absurd  for  one  who  claims  to 
be  a  disciple  of  the  historical  school  of  economy 
to  adopt  German  conclusions  in  this  respect.     Our 
entire  juridical  structure  is  against  it,  and  it  is 
easier  to  bring  our  industries  into  harmony  with 
the  spirit  of  our  law    than    to  re-organize  our 
society  from  top  to  bottom,  industries  included. 
At  least,  this  line  of  reasoning  is  a  fair  illustration 
of  the  close  relation  that  exists  between  juris- 
prudence and  economics. 

This  subject  is  capable  of  indefinite  expansion. 
Indeed,  I  have  purposely  omitted  a  consideration 
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of  the  most  apparent  influence  of  the  jural  u^x^n 
the  industrial  system,  because,  in  the  series  to 
which  this  article  belong,  it  will  fin<l  siHH'ial 
treatment  from  another  point  of  view.  I  refer  to 
the  effect  of  the  law  of  pn)ix»rty  <»n  general  dis- 
tribution, and  the  effect  of  distribution  —  through 
consumption  —  u]ion  tlie  entire  ecronomy  of  pro- 
duction. What  has  biH>n  said  is  su^^^estive  rather 
than  conclusive.  It  leads  to  the  conception  that 
political  economy  is  a  constructive  as  well  as  a 
formal  study  :  that  it  is  a  sulx>rdinate  and  not  an 
independent  study  ;  and  tliat,  so  far  as  jurispru- 
dence is  concerned,  not  only  does  the  jural  system 
asHtst  in  explaining  many  facts  of  industrial  life, 
but  it  may  be  advantageously  used  by  society  in 
tlie  realization  of  imiustrial  ends. 

Henry  Carter  Adams. 


ZOOLOGY  AT  THE  COLONIAL  AND  INDIAN 

EXHIBITION,' 

ZooLOOlCAL  knowledge  is  of  such  fundamental 
importance  for  the  advancement  of  material 
proHperity,  tlmt  the  thoughtful  visitor  to  a  great 
exhibition  may  profitably  imjuire  how  high  the 
various  colonies  now  represented  at  the  exhibition 
estimate  a  scientific  acc|uaintance  with  natural 
objects.  It  is  a  matter  for  congratulation  that 
some  of  the  persons  responsible  are  not  of  the 
school  of  Professor  Huxley,  so  far  as  tliat  dis- 
tinguished naturalist  believes  that  men  of  science 
are  incompetent  admin istrat4>rs  :  the  Imlian  em- 
pire baa  aa  a  commissioner  Dr.  Watt,  a  well-known 
botanist;  the  Canadian  dominion  is  represented 
by  the  distinguished  geologist,  Dr.  Selwyn ;  and 
the  New  Zealand  court  is  directed  by  the  eminent 
zoologist.  Dr.  Julius  von  Haast. 

On  the  whole,  the  zoologist  will,  we  fear,  be 
disappointed  with  the  show  provideil  for  him.  In 
some  of  the  courts  the  specimens  might  have 
been  turned  to  better  account;  in  others  mere 
ahow-caaes  of  brilliant  birds,  or,  still  worse,  [loor 
collections  of  common  shells  and  corals,  are  the 
only  objective  signs  of  an  interest  in  zoology. 
The  idea  of  having  a  representation  of  the  faima 
of  a  particular  district  is  excellent,  and,  had  it 
been  always  well  carricnl  out,  the  present  exhibi- 
tion would,  from  the  naturalist's  point  of  view, 
have  been  really  admirable.  Tlie  best  illustration 
of  this  kind  is  afforded  by  South  Australia,  the 
irorBt  by  the  Indian  empire.  Tlie  latter  exhibits 
so  much  technical  skill  in  detail,  that  it  is  really 
irritating  to  find  the  general  result  so  confused 
and  ridiculous ;  a  rock-snake  on  a  tree,  a  croco- 
dile on  dry  ground,  are  too  trying  to  our  imtiencre. 
Booth  Australia  is  very  good  as  far  as  it  goes,  but 
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it  is  not  free  from  the  objection  to  which  West 
Australia  and  Queensland  are  still  more  obnoxious 
—  the  fauiiii  of  none  of  these  places  consists  only 
of  binls  and  niannnnls. 

A  most  (excellent  and  instructive  show  is  made 
by  New  Zealand,  tlie  land  of  the  recently  extinct 
Diiiomis,  the  wingless  Apteryx,  and  the  curious, 
low,  lizard-like  form  Uatteria.  The  Otago  uni- 
versity museuni  is  an  important  contributor,  and 
visitors  and  exiierts  alike  will  admire  the  very 
beautiful  siM'cimens  of  cartilaginous  skeletons 
which  have  been  prepare<l  under  the  direction  of 
Prof.  T.  Jeffery  Parker  —  worthy  son  of  a  worthy 
father.  Among  the  shark-like  forms  here  seen, 
slioukl  be  noted  especially  Notidanus,  which  is 
remarkable  for  having  its  lower  jaw,  not  merely 
connected  with  the  skull  by  the  upper  half  of  its 
mandibular  arch  (as  is  the  case  in  all  |)entadactyle 
vertebrates),  but  also  by  the  hyoid  (as  is  the  case 
in  the  gn^at  majority  of  fishes),  or  for,  in  other 
words,  exhibiting  what  Professor  Huxley  has 
(*alkHi  the  *  amphistylic '  mode ;  C'allorhynchus, 
which  is  the  southern  representative  of  the  north- 
ern *  holoc^ephalous  *  Chimaera  ;  and  the  bony 
Kegale<riui  argenteus,  one  of  the  longest  of  tlie 
riblxm  flslu*s,  a  memoir  on  which  by  Prof.  T.  J. 
Parker  has  lieen  lately  published  by  the  Zoological 
society  of  London.  Among  the  birds  there  stands 
in  a  prominent  iXMition  an  excellent  skeleton  of 
the  gigantic  moa  (Dinornis  maximus) ;  there  is  an 
interesting  group  of  Apteryx,  as  well  as  some 
well-stuffed  s]>ecimens  of  the  avifauna  :  the  visitor 
may  chance*  to  hear  a  sheep-farmer  dilating  on  the 
enormities  of  the  kea  jwirrot.  There  is  a  gtxKl 
collection  of  dried  fish,  and  among  the  spirit 
specimens  then*  are  a  number  of  s]M*cies  which, 
having  lieen  insufficiently  descrilK?d,  will  Ix*  glad- 
ly examined  by  stay-at-home  naturalists.  Of  the 
teaching  collections  of  the  museum,  it  need  only 
be  said  that  they  show  quite  as  high  a  standard 
of  preparation  as  the  l)est  to  be  found  in  our  own 
country.  This  is  quite  the  best  Z(H>logical  exhibit 
in  the  whole  show,  and  the  excellent  pre|)aration 
of  the  octopus  is  not  the  only  one  which  may  be 
profitably  studied  by  curators  of  English  museums. 

Perha)w  the  exhibit  which  comes  next  in  im- 
portimce  is  that  of  Canada,  where  there  is  a  really 
fine  colk^ction  of  fish  and  marine  invertebrates, 
all  well  and  carefully  catalogued :  the  govern- 
ment of  the  dominion  is  to  be  congratulated  on 
this  proof  of  its  interest  in  natural  history.  The 
authorities  at  home  may,  ]>erhai>s,  ha  inclineil  to 
deduce  the  moral  which  presst^s  itself  on  ourselves ; 
the  Canailian  government  has  a  deiMirtiiient  of 
fisheries,  to  which,  in  the  year  ending  June,  1884, 
$110,ri:)l  were  allotted.  There  are  some  very  fine 
heads  of  mammals  in  other  parts  of  the  Canadian 
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court ;  we  have  Ireftsdn  to  know  that  a  catalogue 
of  the  birds  to  be  exhibited  has  been  printed  off, 
but  the  birds  themselves  do  not  seem  to  have  yet 
arrived  in  England.  We  imagine  that  some  such 
accident  must  have  happened  also  to  the  exhibits 
of  the  Australian  museum  at  Sydney,  for  this 
institution,  which  was  well  represented  at  the 
fisheries,  has  here  a  very  poor  show,  which  would, 
indeed,  be  improved  were  the  specimens  named. 
The  finest  set  in  the  New  South  Wales  court  is  the 
magnificent  collection  of  shells  lent  by  Dr.  Cox, 
who  is  well  known  for  his  interest  in  zodlogy  ;  the 
specimens  are  not  named,  but  the  catalogue  gives 
their  localities. 

The  Straits  Settlements  court  is  badly  lighted, 
and  appears  to  be  cramped  for  space ;  this  must 
explain  why  the  really  valuable  collection  of  fish 
made  by  Dr.  Rowell  of  Singapore  has  been 
placed  on  the  wall  with  an  eye  rather  to  decorative 
effect  than  to  scientific  use.  Dr.  Rowell's  collec- 
tion contains  also  some  good  Crustacea,  among 
which  we  notice  a  well-preserved  example  of  the 
palm  or  robber  crab  (Birgus  latro),  the  air-breath- 
ing apparatus  of  which  has  been  described  by 
Professor  Semper. 

In  the  neighboring  court  of  British  Guiana,  we 
were  most  struck  with  the  collection  of  nests  of 
wasps,  bees,  and  ants  ;  but  it  is  a  pity  that  little 
information  is  given  as  to  the  si^ecies  by  which 
they  were  severally  constructed. 

In  the  court  of  the  Bahamas  there  is  a  wonder- 
ful collection  of  more  than  sixty  specimens  of 
Oreaster  reticulatus,  which  offers  the  zoologist  an 
opportunity  for  making  a  careful  inquiry  into  the 
range  of  variation  of  this  species.  There  are 
four,  six,  and  seven  rayed  forms,  as  well  as  the 
more  ordinary  quinquiradiate  specimens. 

In  the  Barbadoes  court  there  is  an  exceedingly 
interesting  exhibit  in  the  two  specimens  of 
Holopus  rangi,  which  are  lent  by  Sir  Rawson 
Rawson.  This  very  rare  crinoid,  described  in 
1837  by  D'Orbigny,  was  incompletely  known  till 
Dr.  Herbert  Carpenter  gave  an  account  of  the 
three  specimens  obtained  by  Sir  Rawson  when 
governor  of  the  Windward  Islands,  and  one  in 
the  possession  of  the  Museum  of  comparative 
zoology  at  Cambridge,  Mass.,  in  his  report  on  the 
stalked  crinoids  of  the  Challenger  expedition. 
Holopus  has  been  personally  seen  by  so  few 
naturaliste,  that  they  will  be  glad  to  have  an  op- 
portunity of  inspecting  this  enigmatic  form  for 
themselves;  it  is  appropriately  placed  in  a  jar 
with  a  specimen  of  Pentacrinus  muelleri,  and, 
as  that  jar  has  flat  sides  instead  of  being  round, 
the  visitor  will  be  able  to  see  the  specimens  free 
from  the  distortion  which  is  inseparable  from  a 
rounded  jar. 


In  the  Natal  court  there  is  a  large  collection  of 
Lepidoptera  and  other  insects  in  drawers,  and  a 
collection  of  birds  which  have,  we  believe,  been 
examined  by  Captain  Shelley,  who  is  an  authority 
on  the  avifauna  of  Africa.  There  is  also  a  large 
case  of  insects  in  drawers  in  the  Straits  Settle- 
ments court,  which  have,  no  doubt,  been  examined 
by  Mr.  Distant. 

The  dugong  in  the  Queensland  court  is,  if  our 
memory  serves  us  rightly,  a  finer  example  than 
either  shown  by  New  South  Wales  in  1883  ;  here, 
too,  is  a  fine  sawfish.  The  trophy  of  mother-of- 
pearl  shells  in  the  West  Australian  court  is  im- 
pressive. As  to  the  spat  of  the  pearl  oyster 
shown  in  the  Ceylon  court,  we  will  only  say  that 
the  exhibiter  is  not  at  one  with  the  authorities 
of  the  British  museum,  or  with  the  specimens 
exhibited  in  the  shell  gallery  of  the  Natural  his- 
tory dei)artment  of  that  institution ;  the  small 
Avicula  vexillum  is  not  the  young  of  A.  furcata. 


A  THEORY  OF  CRIMINALITY. 

In  Italy,  during  the  last  few  decades*  a  number 
of  scientific  men,  mostly  physicians,  have  devoted 
themselves  to  a  careful  study  of  criminal  types. 
Their  point  of  view  is  a  strictly  scientific  one : 
they  regard  a  crime  as  the  expression  of  a  danger- 
ous trait  of  character.  The  character  is  more  im- 
portant than  the  act.  Moreover,  the  criminal  is 
not  a  spontaneous,  capricious  product :  he  does 
not  stand  alone,  but  belongs  to  a  class.  Thus  the 
anthropology  of  the  criminal  classes  becomes  a 
distinct  object  of  study.  Again:  criminality  is 
essentially  a  morbid  phenomenon,  and  is  a  defect 
analogous  to  insanity  or  idiocy.  In  this  aspect  the 
criminal  is  a  psychological  study.  To  characterize 
the  spirit  of  this  movement  in  a  few  words,  oue 
may  say  that  it  lays  stress  on  the  criminal  rather 
than  on  the  crime. 

Foremost  among  the  representatives  of  this  view 
is  Dr.  Lombroso,  the  editor  of  a  journal  devoted 
to  this  movement,  and  author  of  a  comprehensive 
work  on  the  defective  classes  (Vuomo  delinquente). 
Dr.  Lombroso  has  recently  stated  his  theory  of 
criminality  in  a  review  article  {Nouvelle  revue. 
May,  1886),  and  it  may  be  worth  while  to  take 
advantage  of  this  convenient  statement  by  pre- 
senting it  to  English  readers. 

In  general,  one  may  recognize  three  types  of 
causes  of  the  outbreaks  against  the  social  order, — 
physical,  social,  and  anthropological.  Among  the 
first  may  be  mentioned  climate.  In  the  Argentine 
Republic  the  sharp  changes  of  temperature  favor 
a  revolutionary  character  in  the  inhabitants.  The 
season  of  year  influences  the  amount  of  crime : 
crime  predominates  in  the  warm  months.    Of  192 


JCLT  8,  1886.] 


SCIENCE, 


:j% 


2] 


revolatioiiB  in  Europe,  the  monthfl  of  June  and 
July  have  the  largest  share;  November  and 
January,  the  smallest.  So,  too,  heat  is  a  factor. 
Southern  countries  (Italy,  Spain,  Greece)  have  the 
largest  number  of  revolutions :  northern  countries 
(Russia,  Sweden,  Norway)  have  the  least.  Goo- 
graphical  position  and  other  physical  causes  could 
be  added.  As  social  causes.  Dr.  Lombroso  reganls 
the  struggle  for  supremacy  among  the  various 
social  castes  or  classes,  a  disharmony  between  the 
existing  civilization  and  the  prevalent  economic 
conditions,  an  opposition  tx,*tween  tlie  ix>litical 
forms  and  the  national  feeling  and  needs.  Huch 
are  the  more  constant  occasions  of  revolutionary 
outbreaks,  as  shown  in  history.  Merc  accidental 
circumstances,  such  as  the  ap|)earance  of  a  great 
leader  or  writer,  umst  also  t)c  considered. 

Finally,  the  following  are  the  prominent  an- 
thro|)ological  causes  :  the  co-existence  of  races  not 
readily  assimilated,  with,  |HTpha|)H,  a  tendency  to 
political  changes ;  hereditary  anomalies  of  charac- 
ter, such  as  cruninality  tmd  moral  insanity ;  or 
accjuired  anomalies,  as  alcoholism  and  insanity. 
All  these  go  to  form  tliree  classes  of  |)olitical  de- 
fectives,—  criminals  by  heredity,  by  habit,  and 
by  mental  disease.  Tliese  have  furnished  the  sul>- 
ject-matter  to  the  new  science  of  criminal  an- 
thropology. 

One  must  not  supi)Ose,  that,  liecause  these  crimi- 
nals are  classed  under  the  insane,  they  will  not  be 
active  in  political  crimes  ;  for  though  they  may  be 
men  of  small  intellect,  yet  the  alisence  of  the  re- 
straining |)ower  of  a  well-developcHl  moral  sense 
makes  the  bridge  betwc^en  thought  and  action 
shorter  and  smoother.  A  mere  fanciful  concefH 
tion  of  ix)SMible  crimes  will  take  so  strong  a  hold 
on  their  minds  that  the  act  itself  will  follow. 
More  sensible  and  reflecting  criminals  would  lie 
repelled  by  the  conseciiiences  and  dangers  of  the 
act.  In  additicm  to  tliis  class  of  criminals,  who 
become  breakers  of  the  i)eace  simply  because  that 
happens  to  l)e  the  most  acx^essible  uu*th(Kl  of  vent- 
ing their  perverse  instincts,  there  is  anotlier  class, 
who  are  led  on  by  a  wild  passion  for  the  dinitnic- 
tion  of  the  old,  and  the  creation  of  something 
new.  They  neotl  restless  activity :  their  present 
condition  seems  the  worst  i>ossible.  As  a  rule, 
too,  they  are  very  fond  of  notoriety.  They  are  in 
love  with  crime.  The  pain  of  others  is  a  kfon 
satisfaction  to  them :  its  horror  attracts  them. 
The  French  revolution  shows  such  types.  Le- 
jeune  made  a  little  guillotine,  and  used  it  on  the 
chickens  destined  for  his  table.  Jean  d' Heron 
wore  a  human  ear  as  a  co<;kade  on  his  hat,  and 
had  others  in  his  pockets.  Carrier  confessed  that 
the  writhings  of  the  priests  whom  he  condenmed 
lo  torture  gave  him  exquisite  pleasure. 


The  mo<lern  srx^ialists,  anarchists,  and  dynamit- 
ers no  doubt  contain  an  element  of  these  heredi- 
tary criminals,  who  use  the  political  object  as  a 
mask  for  their  instinctive  tendencies  to  lawless 
outbreaks.  The  socialistic  and  the  criminal  types 
of  face  present  strong  resemblances.  In  some  cases 
the  introduction  of  such  a  criminal  element  trans- 
forms a  purely  |)olitical  organization  into  a  band 
of  outlaws :  the  Molly-Maguires  are  an  example  of 
this. 

All  th(>se  facts  urge  the  study  of  these  defective 
classes.  Society  has  a  right  to  defend  itself  against 
these  enemies  of  all  peace  and  progress.  But  the 
punishment  must  lie  dir(H.^ted  to  the  removal  of  the 
evil.  The  l)om  criminal  can  readily  be  detected  : 
his  craniological  peculiarities,  the  absence  of  a 
moral  sense,  the  reckless  cruelty  of  his  deeds, 
point  him  out.  The  treatment  for  these  must  aim 
at  removing  all  opiK)rtunities  of  indulging  their 
passions,  for  meeting  others  of  their  kind  (for  the 
epidemic  contagion  of  tliis  disease  is  one  of  its 
worst  characteristics),  for  bringing  into  the  world 
others  fated  to  follow  in  their  footstefw.  For  their 
children,  liouses  of  correction  and  careful  discipline 
should  be  at  hand. 

The  relation  between  insanity  and  crime  is  one 
both  of  cause  and  of  effect.  Esquirol  has  shown 
an  incrt*ase  of  insanity  and  suicides  at  each  out- 
break of  the  Frencli  revolution.  Lumier  declares 
tliat  the  excitements  of  1870  and  1871  were  the 
more  or  less  indirect  causes  of  seventeim  hundred 
cases  of  insanity.  Tliis  simply  moans  that  the 
same  morbid  element,  tending  to  pronounced  in- 
sanity  in  one  direction  and  to  pronounc^xl  crimi- 
nality in  another,  is  bnnight  to  the  front  by  a 
common  causi>.  Very  frequently,  too,  both  ten- 
dencies can  In'  seen  in  the  same  individuals. 
Marat,  for  example,  ha^l  atta<;ks  of  maniacal  ex- 
altation, and  a  (lassion  for  continually  scribbling. 
He  had  a  slojnng  fon*)iead,  was  prognathous,  had 
a  prominent  jaw  and  high  cheek  bones,  and  a  hag- 
gard eye.  all  of  wliich  corres|K>nd  closely  with  the 
insane  tyi)e  of  face.  Later  liis  delusion  of  ambi- 
tion changed  into  one  of  i)ersecution  and  homi- 
cidal monomania.  Dr.  IiOmbn)flo  cites  case  after 
caa<»,  all  t(»lling  the  same  story.  He  includes 
Guiteuu  in  this  list,  and  agrees  with  the  opinion 
of  an  Italian  alienist,  that  his  trial  was  simply 
*  scandalous.*  The  real  i)lace  for  such  lieings  is 
in  a  nmch  nee<led  institution,  —  an  asylum  for 
insane  criminals. 

A  few  words  as  to  criminals  who  have  acquired 
their  sinful  traits.  Alcohol  is  the  most  common 
cause.  This  always  jilays  a  prominent  rUe  in  po- 
litical outbreaks  :  the  French  revolution  is  no  ex- 
ception. Here  is  another  great  practical  problem 
needing  solution. 
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So  very  hasty  a  sketch  of  an  important  theory 
is  necessarily  unsatisfactory.  It  may  serve,  how- 
ever, to  call  attention  to  the  fact  that  a  change  in 
our  view  of  crime  and  criminals  seems  about  to 
take  place. 

The  several  interests  involved  in  this  change 
of  view  are  many  and  important.  When  a  chemist 
is  called  to  court  to  give  expert  testimony,  the  law 
accepts  the  results  of  science  as  final :  but  when 
the  doctor  testifies,  it  is  at  once  evident  that  the 
medical  and  legal  points  of  view  are  essentially 
different,  and  in  conflict  with  one  another.  The 
law  is  interested  only  in  the  question  of  responsi- 
bility, and  demands  a  *  yes'  or  *no'  when  a  truly 
scientific  answer  cannot  be  given  in  that  form. 
A  medico -legal  case  almost  always  presents 
strange  inconsistencies.  The  law  should  certainly 
be  as  ready  to  accept  the  testimony  of  science 
from  the  doctor  as  from  the  chemist,  and  should 
remember  that  they  may  both  be  equally  valuable 
though  not  equally  definite.  If  such  views  as 
these  iu*gerl  by  Dr.  Lombroso  ever  become  the 
guiding  principles  of  the  law  courts,  a  great  and 
beneficiaJ  change  in  the  treatment  of  alleged  insane 
criminals  is  sure  to  follow.  Our  knowledge  of 
these  marked  classes  is  becoming  sufficiently  ac- 
curate and  scientific  to  warrant  a  practical  appli- 
cation of  these  views  in  the  legal  trials,  and  a 
theoretical  appreciation  of  them  in  our  theories 
of  ethics.  J.  Jastrow. 


ANNALS  OF  THE  CAKCHIQUELS, 

The  above  forms  the  sixth  volume  of  the  editor's 
*  Library  of  aboriginal  literature,'  and  contains  a 
portion  of  a  manuscript  termeil  by  Brasseur  de 
Bourbourg,  its  former  proprietor,  'Memorial  do 
Tecpan  Atitlan.'  It8  language  is  the  Cakchiquel 
dialect  of  the  wide-spread  Maya  family:  it  was 
composed  by  various  members  of  the  Xahila  (a 
clan  or  family  once  ruling  among  that  tribe)  dur- 
ing the  sixteenth  century,  and  brought  into  its  pres- 
ent form,  as  Dr.  Brinton  assumes,  between  1620 
and  1650.  Only  that  half  of  the  manuscript  was 
published  by  him,  with  translation,  wliich  refers 
directly  to  the  legendary  and  documentary  history 
of  the  tribe. 

There  are  three  ways  open  for  the  publication 
of  linguistic  manuscripts  of  this  sort.  Tlie  first  is 
to  print  the  text,  tel  quel,  with  all  its  faults  and 
inconsistencies ;  the  second,  to  emend  the  faulty 
text  according  to  the  grammatic  laws  observable 
in  the  language,  and  to  place  the  readings  of  the 
original,  where  they  differ  from  the  corrected 
forms,  on  the  lower  margin.     A  third  mode  of 
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proceeding,  and  the  most  scientific  of  all,  woukl 
be  to  embark  for  Guatemala,  and  there  to  compfire 
the  old  text  with  the  pronunciation  and  wording 
which  the  actual  Cakchiquels  would  give  to  it 
This  would  enable  the  editor  not  only  to  present 
the  text  in  a  scientific  alphabet,  but  also  to  add  a 
correct  translation  to  it. 

But  none  of  these  three  courses  was  followed  by 
our  editor.  The  inconsistent  orthography  of  the 
original  prompted  him  to  adopt  the  first  two 
courses  simultaneously  and  eclectically,  and  thus 
he  succeeded  in  producing  confusion  in  the  text. 
His  excuse  (p.  63)  is,  **  I  have  felt  myself  free  to 
exercise  in  the  printed  page  nearly  the  same  free- 
dom which  I  find  in  the  manuscript.  At  first,  this 
will  prove  somewhat  ptizzling  to  the  student  of 
the  original.  ...  In  the  punctuation  I  have  ako 
been  lax  in  reducing  the  text  to  the  requirements 
of  modem  standards.*' 

Not  less  unfortunate  than  this  method  is  the 
incorrectness  of  his  proof-reading  ;  for  on  p.  107 
we  find  the  proper  name  Vookaok  correctly  writ- 
ten, but  on  p.  110  he  prints  it  ahauh  voo  hack;  the 
adverb  mahaniok  ([>.  66)  appears  in  the  vocabulary 
as  nmhanick ;  the  Greco-English  term  aUopkjflic 
(p.  196)  as  allophyllic ;  and  in  two  French  quota- 
tions from  Brasseur's  translation  he  finds  himself 
prodigiously  at  variance  with  French  accentuation 
(pp.  197,  206).  The  appended  *  Notes '  convey  very 
little  information  on  grammatic  or  other  subjects 
which  we  have  to  know  before  we  can  understand 
the  text,  and  the  condition  of  the  vocabulary  is 
very  unsatisfactory.  "We  look  in  vain  for  the  terms 
petebalf  navipe,  onohelj  g*aiiel  (the  name  of  a 
month);  and  even  some  of  the  frequently  occur- 
ring numerals,  as  vuo-o^  voo  (*  five'),  are  not  en- 
tered. The  translation  is  a  mere  paraphrase  full 
of  gaps,  and  the  text  as  printed  does  not  by  any 
means  render  justice  to  its  highly  interesting  con- 
tents, which,  in  their  historic  importance,  are  sec- 
ond only  to  those  of  tlie  Popol  Vuh. 

Professors  Ayrton  and  Perry,  the  English 
electricians,  have  accidentally  observed  that,  on 
amalgamation,  or  coating  with  quicksilver,  brass 
expands ;  so  that,  if  one  side  only  is  amalgamated, 
a  plate  of  brass  becomes  curved.  They  imagine 
that  this  may  \ye  the  primary  cause  of  the  phe- 
nomena of  the  Japanese  *  magic  mirror,'  which 
has  cast  on  its  back  a  jiattem  that  is  quite  invisi- 
ble on  the  iK)li8hed  face,  yet  is  mysteriously  dis- 
tinct in  the  patch  of  light  reflected  by  the  mirror 
upon  a  screen.  Amalgamation  would  affect  the 
thinner  parts  made  by  the  pattern  more  than  the 
rest  of  the  plat«,  giving  the  mirror  the  impercep- 
tible unevenness  that  becomes  plainly  apparent  in 
the  reflected  image. 
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COMMENT  AND  CRITICISM. 

Not  infrequently  statements  appear  of  the 
death  of  some  individual  who  has  passed  his  hun- 
dredth year.  The  evidence  in  these  instances  of 
great  longevity  is,  as  a  rule,  exceedingly  unre- 
liable, and  oftentimes  there  is  not  so  nmch  as  an 
entry  in  a  family  Bible  upon  which  to  rest  the 
claim.  Professor  Humphrey  of  England  has  de- 
termined to  investigate,  so  far  as  he  can,  these 
rejiorted  cases,  and  is  now  collecting  the  informa- 
tion from  every  available  source.  While  there 
can  be  no  doubt  that  there  liave  been  manv  true 
claimants  to  the  title  of  centenarians,  vet  it  will 
probably  l>e  found,  as  a  result  of  Professor  Hum- 
phrey *s  labors,  that  a  not  inconsiderable  numl>er 
have  falsely  or  ignorantly  laid  claim  to  an  honor 
which  they  did  not  de8er\'e. 


The  examination  of  the  brain  of  the  late 
King  of  Bavaria  by  six  of  the  meilical  i>rofession 
of  Ciermany  has  resulted  in  contlruiiiig  the  ojnn- 
ion  of  his  physicians  given  during  his  lifetime, 
that  he  was  insane.  Markinl  changes  of  the  brain 
substance  and  its  membranes,  and  also  of  the 
bones  of  the  skull,  were  found ;  some  of  them 
showing  evidences  of  having  existed  for  a  con- 
siderable time,  and  others  of  more  rei'ent  forma- 
tion. Tliese  signs  of  degeneration,  coupled  with 
the  idiosvncrasii^s  which  markinl  the  later  years 
of  his  reign,  leave  but  little  n>om  for  doubt  as  to 
tlie  insanity  of  King  Louis. 

From  time  to  time  epidemics  of  scarlet-fever 
more  or  less  extensive  have  l^een  tractnl  tt)  the 
dairy.  The  usual  history  has  l>een  that  of  some 
attendant,  while  convalesc*ing  from  the  disease, 
and  before  the  skin  had  thoroughly  desquamated, 
being  found  in  the  act  of  milking.  Portions  of 
akin  containing  the  infectious  material  have  thus 
found  their  way  into  the  milk,  and  the  disi-ase 
has  appeared  among  the  consumers.  Another 
method  by  which  this  disease  may  be  propagateil 
has  just  been  brought  to  light  by  Professor  Cam- 
eron of  London.  He  finds  that  the  cows  them- 
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selves  may  have  scarlet-fever ;  and  in  an  epidemic 
recently  investigated  by  him,  this  was,  in  his 
opinion,  the  source  of  infection  in  a  family  at- 
tackeil  with  the  disease.  Dr.  Cameron  regai-ds  it 
as  occurring  usually  in  the  first  instance  in  newly- 
calved  cows,  and  communicated  to  healthy  cows 
by  the  hands  of  those  who  do  the  milking.  The 
symptoms  in  the  cow  are  very  similar  to  those  ob- 
served in  the  human  species,  including  fever,  sore 
throat,  discliarges  from  the  nostrils,  and  an  erup- 
tion ui)on  the  skm. 


The  search  for  the  germ  of  hydrophobia,  or 
rabies  as  it  should  more  properly  be  termed,  has 
up  to  very  recent  date  been  unsuccessful.  The 
London  Lancet  announces  that  Dr.  Dowdeswell 
claims  to  have  found  it  in  the  central  canal  of  the 
spinal  cord  and  in  the  medulla  oblongata.  He  has 
also  found  it  in  other  parts  of  the  brain  and  cord, 
but  not  in  such  abundance.  He  descrit)e8  it  as  a 
micrococcus,  and  accounts  for  the  failure  of 
others  to  find  it,  by  the  fact  that  th?  hitherto 
known  methods  of  staining  will  not  affect  it.  He 
will  shortly  describe  his  own  method,  and  an  op- 
portunity will  then  be  given  to  experts  to  examine 
the  evidence  on  which  he  bases  his  claim  :  until 
then  the  matter  remains  sttb  judice. 


The  field- wore  of  the  coast  and  geodetic  sur- 
vey is  almost  at  a  standstill,  owing  to  the  lack  of 
money  to  conduct  it.  Only  those  parties  are 
at  work  which  had  been  sent  out  prior  to  the  close 
of  the  fiscal  year.  The  parties  on  the  transconti- 
nental arc  will  lie  put  in  the  field  as  soon  as  the 
appropriation  passi^s.  All  the  parties  from  the* 
south  are  now  in,  except  those  of  Assistant  Hodg- 
kins,  who  has  been  detained  at  Cape  Lookout 
by  bad  weather,  which  has  prevented  his  making 
a  survey  to  show  the  changes  in  that  locality,, 
which,  from  casual  observations  and  a  partial  re- 
port by  Mr.  Fairman  Rodgers,  are  very  great. 
This  form  of  delay  in  work  is  common  to  all 
the  government  departments,  first  to  one  and 
then  the  other,  when  the  proi)er  committees  fail 
to  do  their  work  promptly.  Some  delay  may 
be  justifiable  under  the  conditions  ;  but  it  is  none 
the  less  injurious. 
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THE  PLANTING   AND  EXHUMING  OF  A 

PRAYER, 

It  may  not  be  known  to  all  the  readers  of 
Science  that  Mrs.  Ck>lonel  Stevenson  brought  with 
her  from  New  Mexico  last  autumn,  Wa-Wah,  a 
Zufti  woman,  the  most  expert  weaver  and  potter 
in  her  pueblo,  and  one  of  the  five  priestesses  of 
the  order  of  Ko-Ko. 

For  six  months  this  woman  has  taught  her 
patroness  the  language,  myths,  and  arts  of  the 
Zufiis,  —  now  explaining  some  intricate  ceremony, 
at  another  time  weaving  belt  or  blanket  under  the 
eye  of  the  camera,  or  with  wonderful  dignity  and 
self-possession  moving  among  the  most  enligh- 
tened society  of  the  metropolis. 

As  the  season  of  the  summer  solstice,  or,  more 
correctly,  the  sunmier  moon,  approached,  Wa- 
Wah  expressed  the  greatest  anxiety  to  join  with 
her  distant  people  in  the  semi-annual  plume- 
planting,  the  other  festival  occurring  at  the  time 
of  the  winter  moon.  Letters  were  written  to 
New  Mexico,  and  the  very  day  ascertained  upon 
which  the  ceremony  would  take  place  in  Zufii 
(see  accompanying  plate,  fig.  1). 

Wa-Wah  was  all  excitement  to  make  her  prep- 
aration of  meal,  sticks,  paint,  and  feathers.  All 
of  these  were  abundant  enough  in  the  stores,  but 
nothing  of  that  kind  would  suffice.  Various 
diplomatic  schemes  were  tried,  but  her  heart  was 
fixed.  The  prayer  must  be  right  to  infinitesimal 
particulars,  or  she  would  have  nought  to  do 
with  it. 

Meal  must  be  mixed  with  powdered  shells  and 
turquoise  ;  the  treasures  of  the  national  museum 
had  to  be  opened  ;  and  the  very  pieces  of  yellow, 
blue,  and  black  pigment  collected  in  former  years 
by  the  Bureau  of  ethnology  must  be  laid  under 
contribution  for  the  stems  of  the  sacred  prayer- 
sticks.  Mr.  Ridgway's  department  of  ornithology 
was  invoked  to  supply  feathers  of  the  golden 
eagle  (Aquila  chry^aetos),  the  wild  turkey 
(Meleagris  mexicana),  the  mallard  (Anas  boschas), 
jand  the  bluebird  (Scialia  arctica). 

Fresh  twigs  from  the    cottonwood-trees  were 

gathered  for  stems  to  the  plumes.  In  the  national 

museum  are  many  boxes,  said  by  the  collectors  to 

.Itove  been  Zufii  plume-boxes  (fig.  2),  in  which  such 

ttreasures  are  kept.    The  plumes,  which  form  the 

material  instrument  or  accompaniment   of  the 

prayer  we  are  describing,  are  made  as  follows  : 

Take  a  straight  piece  of  wood  about  the  size  of  a 

..lead-pencil  and  as  long  as  the  distance  from  the 

.  crease  in  the  palm  of  the  hand  to  the  end  of  the 

middle  finger.    Make  a  slight  incision  around  the 

r  rtick  near  one  end.    Take  a  short  stiff  feather  of 

uthe  eagle,  the  turkey,  the  duck,  and  the  bluebird, 

jKoA  one  or  two  downy  feathers   of   the  eagle. 


Lay  them  together  so  that  all  the  under  sides  will 
be  toward  the  stick,  and  wrap  their  quill  ends  and 
the  stick  securely  together  with  a  cord  made  of 
native  cotton,  sufficiently  long  to  leave  free  ends 
five  or  six  inches  in  length  after  the  tying.  To 
these  free  ends  tie  another  bunch  of  smaller 
feathers  from  the  four  kinds  of  birds  (fig.  3). 
The  upright  feathers  indicate  the  prayer  as  ad- 
dressed to  the  sun,  moon,  and  Ko-Ko ;  the  trailing 
feathers,  that  the  suppliant  asks  for  help  to  walk 
in  the  straight  path  of  Zufii  morality. 

Ten  plumes  were  thus  finished  on  Friday,  June 
18,  and  dedicated  to  the  several  spiritual  powers 
by  painting  the  stems  as  follows  :  — 

1.  Sun-plume, — Blue  stem;  feathers  of  eagle, 
duck,  and  bluebird  on  stem  and  streamer  ;  2. 
Mo<yii-plume,  —  Yellow  stem ;  feathers  of  eagle, 
duck,  and  bluebird  on  stem  and  streamer  ;  8-6. 
Ko-Ko  plumes.  —  Black  stems  ;  feathers  of  eagle, 
turkey,  duck,  and  bluebird  on  stem  or  streamer ; 
7  - 10.  Ancestral  plumes,  —  Black  stems  ;  feathers 
of  eagle,  turkey,  duck,  and  bluebird  on  stem  or 
streamer. 

On  Saturday,  June  19,  at  two  o'clock  in  the 
afternoon,  in  a  retired  garden  in  Washington, 
Wa-Wah  performed  the  ceremony  of  planting  the 
plumes.  Her  time  was  arranged  so  as  to  act 
simultaneously  with  her  people  at  Zufii. 

A  hole  was  dug  six  inches  square  and  fourteen 
inches  deep,  three  inches  of  loose  earth  being 
left  in  the  bottom.  Around  the  top  for  a  foot  or 
more  the  surface  dirt  was  smoothed  like  a  garden- 
bed.  Meal  mixed  with  powdered  shells  and  tur- 
quoise was  sprinkled  freely  about  and  in  the  hole. 
Wa-Wah,  arranged  in  her  best  attire,  holding  all 
of  her  plumes  in  her  left  hand,  kneeled  by  the 
excavation  (fig.  4).  Taking  the  sun-plume  in  her 
right  hand,  she  prayed  for  the  good  influences  of 
the  Sim  upon  herself,  her  people,  the  crops,  and 
her  friends,  and  then  forced  the  blue  stem  into 
the  loose  dirt  of  the  cavity  on  the  extreme  west 
side,  the  inner  sides  of  the  feathers  toward  the 
east.  The  prayer  continuing,  the  moou-pluiue, 
then  the  four  Ko-Ko  plumes,  and  lastly  the  four 
ancestral  plumes,  were  planted  in  order,  all  with 
feathers  inclining  eastward. 

Wa-Wah  then  arose,  drew  forth  her  little  bag  of 
sacred  meal,  poured  a  small  quantity  into  her 
own  hand  and  that  of  each  of  her  two  friends, 
who  were  watching  with  the  deepest  interest. 
Each,  in  turn,  sprinkled  the  meal  over  the  shrine, 
blowing  gently  with  the  breath  (fig  5). 

The  utmost  sincerity  manifested  itself  in  every 
portion  of  this  ceremony.  It  seemed  to  those 
who  gazed  in  rapt  silence  at  this  simple  devotion, 
that  they  were  witnesses  to  the  surviving  worship 
of  the  primeval  world. 
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It  was  neoeesary  that  the  sunlight  should  look 
upon  this  prayer  during  the  rest  of  the  day  :  there- 
fore every  precaution  was  taken  to  protect  the 
place  from  intrusion. 

On  Monday  morning,  with  the  consent  of  Wa- 
Wahy  the  prayer-plumes,  and  the  earth  contain- 
ing them,  were  carefully  dug  up,  without  disturb- 
ing a  feather  (fig.  6),  and  deposited  in  the  national 
museum,  perhaps  the  most  unique  object  ever 
placed  among  its  precious  collections. 

Tliis  ceremony  has  been  carefully  studied  among 
the  Zufiis  by  Bfr.  Frank  Gushing  and  Mrs.  Steven- 
son, and  among  the  Navajos  by  Dr.  Washington 
Matthews,  all  of  whom  w^ill  give  more  detailed 
descriptions,  with  translations  of  the  prayers,  in 
the  futiu-e  reports  of  the  Bureau  of  ethnology. 

O.  T.  Mason. 

U.  S.  oational  maseum. 


CAN  ECONOMISTS  AGREE  UPON  THE 
BASIS  OF  THEIR  TEACHINGS  f 

One  of  the  first  and  most  obvious  tests  by  which 
to  deteimine  whether  men  possess  exact  and  re- 
liable knowledge  of  a  subject  should  be  afforded 
by  the  agreement  or  disagreement  of  its  recognized 
cultivators.  I  propose  to  show  in  the  present 
I>aper  that  there  is  no  sound  reason  why  }x)litical 
economy  should  not  favorably  i)uss  such  a  test. 
It  is  true  that  its  cultivators  differ  both  in  the 
methods  and  objects  of  their  studies.  But  such 
differences  do  not  imply  difference  of  views  re- 
specting either  fundamental  principles  or  con- 
clusions. 

Let  us  illustrate  this  by  the  case  of  physics. 
We  have  some  writers  and  teachers  of  physics 
who  prefer  the  experimental  method.  They  teach 
principles  by  experiments,  and  lay  little  stress  on 
miathematical  deduction.  Others  teach  the  lead- 
ing branches  of  the  subject  by  mathematical  rea- 
soning, clothing  their  results  in  formulae  and 
theorems. 

But  these  two  classes  of  teachers  do  not  stand 
in  any  antagonism  to  each  other,  nor  accuse  each 
other  of  ignorance.  Each  class  recognizes  the 
fact  that  there  can  be  no  diversity  between  correct 
theory  and  experimental  results,  and  gives  the 
other  credit  for  aiming  at  truth  in  his  own  way. 
It  is  very  clear  to  them  that  they  are  viewing 
and  approaching  the  same  subject  from  different 
points. 

So,  also,  there  are  some  economists  who  lay 
most  stress  upon  the  general  principles  of  the 
science  and  the  conclusions  to  be  deductively  ob- 
tained from  them.  Others  prefer  to  lay  stress 
upon  the  observed  facts  of  society  and  business, 
showing  the  student  how  to  work  out  such  the- 
ories as  may  be  founded  on  the  facts  he  observes. 


But  it  is  an  unpleasant  fact  that  these  two 
classes  of  teachers  do  not,  like  their  brethren  the 
physicists,  mutually  recognize  each  other  as  seek- 
ing and  reaching  valuable  truths  by  different  ways. 
Tlieir  attitude  toward  each  other  resembles  that  of 
the  mediaeval  philosophers  more  than  that  of  the 
modem  scientists.  Tliey  divide  themselves  into 
'  schools,*  each  of  which  seems  very  unwilling  to 
admit  any  truth  in  the  system  of  the  other.  I 
hold  that  this  state  of  things  is  a  great  drawback 
to  the  character  and  usefulness  of  economic 
science,  and  propose  to  in<iuire  whether  there  is 
any  necessity  for  its  existence. 

Since  we  must  agree  upon  a  common  end,  I 
shall  assume  such  end  to  be  the  improvement  of 
society,  either  by  promoting  such  public  measures 
and  social  movements  as  tend  in  that  direction,  or 
by  discouraging  and  repressing  those  which  tend 
to  injure  society.  It  is  true  that  this  is  viewing 
the  subject  as  an  art  and  a  policy  rather  than  a 
science,  and,  in  fact,  taking  a  stand-point  which 
detracts  from  its  scientific  dignity.  But  I  am 
careful  to  say  that  this  practical  end  is  not  the  im- 
mediate subject  which  concerns  us,  but  only  the 
ultimate  object  which  we  may  have  in  view. 

Admitting,  then,  tliat  a  student  desires  to  know 
wliat  measures  will  l)enefit  society,  and  what 
measures  will  injure  it,  how  shall  he  proceed  in 
ac<|uiring  that  knowledge?  I  reply,  he  must  be 
able  to  trace  beneficial  and  injurious  causes  to 
their  effects  upon  the  social  organism.  If  the 
knights  of  labor  tell  liim  that  they  want  him  to 
favor  an  eight-hour  law,  he  wants  to  foresee  wliat 
effect  such  a  law  will  have  on  the  interest  of  all 
concerned,  —  wage- workers,  meclianics,  men  out 
of  employment,  and  capitalists.  So,  also,  when 
two  opposing  parties  want  him  to  vote  for  or 
against  the  coinage  of  silver,  he  cannot  reach  any 
intelligent  conclusion  unless  he  can  foresee  what 
effect  free  coinage  or  a  cessation  of  coinage  will 
have  upon  industry,  commence,  and  wealth.  In 
a  word,  society  being  an  extremely  complicated 
and  delicate  organism,  he  must  know  what  effects 
different  causes  may  have  upon  it. 

How  shall  he  prepare  himself  for  this  great 
problem  ?  I  answer,  that  he  must  prepare  himself 
as  he  would  in  the  case  of  any  other  organism  or 
machine:  he  must  begin  by  understanding  the 
anatomy  and  physiology  of  the  social  organism  in 
its  minutest  details.  Especially  must  he  under- 
stand to  what  forces  it  is  subjected,  and  what  in- 
fluence these  forces  have  upon  its  workings. 

Possibly  we  may  here  be  met  with  the  assertion 
that  this  is  not  a  subject  on  which  any  exact 
knowledge  can  be  acquired.  There  are  respectable 
people,  even  teachers  of  economics,  who  seem  to 
deny  that  they  are  dealing  with  a  science.     All 
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we  can  Bay  in  reply  is,  that  this  arises  either  from 
misapprehending  what  a  science  is.  or  from  con- 
temning the  subject  as  tmworthy  of  study.  Science 
consists  very  largely  in  the  establishment  of  exact 
relations  between  cause  and  effect,  and  a  sub- 
ject in  which  such  a  relation  cannot  be  traced  is 
unworthy  of  serious  study  as  a  science.  In  a 
word,  if  we  admit  that  we  can  trace  th6  relation 
of  cause  and  effect,  then  we  admit  ourselves  to  be 
dealing  with  a  science.  If  we  do  not  admit  this, 
then  it  is  of  no  use  to  talk  about  questions  of  eco- 
nomic policy,  and  the  safest  course  is  to  frown 
upon  all  social  movements  as  productive  of  results 
which  no  man  can  foresee,  and  which  are  as  likely 
to  do  harm  as  good. 

The  next  question  which  arises  is,  how  shall  we 
proceed  to  acquire  the  necessary  knowledge  of 
society,  —  by  purely  deductive  processes  from 
general  principles,  or  by  the  study  of  the  facts  as 
developed  by  history  and  statistics?  I  reply,  we 
can  attain  no  result  except  by  a  judicious  combi- 
nation of  both  processes.  Some  questions  can  be 
settled  conclusively  by  common-sense  deduction, 
while  others  are  about  matters  of  fact,  and  can  be 
settled  only  by  a  study  of  facts.  If  a  proposition 
were  before  the  people  of  New  York  to  withdraw 
water  from  the  Croton  Lake  for  industrial  uses, 
and  if  the  promoters  of  the  scheme  Bhould  publish 
an  historical  investigation  of  the  phenomena  of  all 
aqueducts  from  the  time  of  Caesar  until  now,  to 
show  that  the  withdrawal  of  the  water  would  in- 
crease the  available  supply  in  New  York,  every- 
body would  laugh  at  them.  So  in  economics.  No 
study  of  facts  will  tell  us  whether  the  number  of 
houses  available  for  a  community  will  be  increased 
or  diminished  by  restricting  the  number  of  men 
who  shall  be  allowed  to  learn  the  arts  of  carpentry 
and  brick-laying,  and  by  diminishing  their  hours 
of  labor.  But  common  sense  settles  the  question 
at  once. 

If  asked  whether  the  most  urgent  want  of  the 
student  is  a  knowledge  of  facts,  or  the  practice  of 
deduction  and  the  study  of  deductive  methods,  I 
should  reply  that  neither  was  urgent.  What  is 
really  urgent  is,  that  he  shall  know  how  to  study 
facts  effectively,  and  be  able  to  understand  prin- 
ciples rationally.  The  prevailing  defect  of  the 
times  is  too  much  reliance  on  deduction,  and  too 
little  understanding  how  to  study  the  facts  of  the 
social  organism,  and  how  to  apply  principles  to 
the  study.  What  all  economists  should  agree 
upon  in  their  teaching,  is  to  emphasize  both  the 
understanding  of  principles  and  the  investigation 
of  facts. 

I  have  in  my  mind's  eye  two  ideal  men.  The 
one  has  at  his  fingers'  ends  the  state  of  commerce 
and  trade  the  world  over,  knows  the  amount  of 


imports  and  exports  of  all  nations,  and  has  their 
laws  of  banking  and  currency  learned  off  by  heart, 
but,  with  all  this  knowledge,  does  not  understand 
the  laws  of  supply  and  demand,  nor  see  any  reason 
why  there  should  be  a  relation  between  the  im- 
ports and  exports  of  a  country.  The  other  ideal 
man  has  a  clear  understanding  of  the  laws  of  sup- 
ply and  demand,  and  all  other  abstract  principles 
of  economics,  but  is  absolutely  ignorant  of  the 
actual  condition  of  trade  and  commerce  in  any 
part  of  the  world.  Which  man  is  better  equipped 
to  answer  an  economic  question  ?  I  reply,  that, 
taking  them  as  they  stand,  neither  is  well  equipped. 
But  the  second  man  has  this  advantage  over  the 
first,  —  that,  when  the  question  is  presented  to  him, 
he  will  know  how  to  investigate  it,  and,  with  the 
aid  of  better  informed  men,  will  be  able  to  find 
out  the  essential  facts  for  himself ;  while  the  other 
man  will  never  be  able  to  make  any  really  valuable 
use  of  his  knowledge.  Hence  I  prefer  a  system 
of  instruction  which  is  more  concerned  in  teach- 
ing the  student  how  to  think  and  investigate, 
than  in  storing  his  mind  with  facts. 

SmoN  Newcomb. 


GEOGRAPHICAL  NOTES. 

The  Kongo.  —The  steam-launch  Peace,  belong- 
ing to  the  English  missionaries  on  the  Kongo,  has 
been  busily  engaged,  since  her  arrival  on  the  river, 
in  geographical  work.  Among  the  voyages  made 
and  reported  by  the  Rev.  G.  Grenfell  are  a  recon- 
naissance of  the  Kassai  or  Quango  to  longitude 
17*^  30'  East  Greenwich.  Another  journey  in- 
cluded a  visit  to  the  Lomami  and  Ikelemba, 
affluents  of  the  left  bank,  and  several  others  of 
the  right  bank,  among  them  the  Nkemfe,  which 
proved  narrow  and  tortuous.  The  Mofcangi  was 
navigable  as  far  as  explored  ;  the  Itimbiri  also  as 
far  as  the  Lobi  Falls,  in  23"  3i8'  east  longitude  and 
1°  50'  north  latitude.  At  three  or  four  miles 
from  the  junction  of  the  Mbura  with  the  Kongo, 
the  former  was  found  to  divide  into  two  branches, 
both  barred  by  rapids  or  falls,  the  south  branch 
having  a  cataract  forty  feet  high.  The  Lomami 
is  a  fine  river  ;  but  the  current  is  very  swift  and 
the  channel  tortuous,  so  that  the  launch  could 
make  good  but  some  six  miles  a  day  during  the 
latter  part  of  their  stay  upon  it.  In  August  of 
last  year  the  Lulongo  was  ascended  to  a  distance 
of  nearly  seven  hundred  miles.  Its  principal 
affluent  is  the  Lopori,  in  1**  12'  north  latitude. 
Stanley's  Black  River,  which  enters  the  Kongo 
near  the  equator,  is  formed  by  the  jimction  of  the 
Juapa  and  Bosira.  Hostile  tribes  forced  the 
explorers  to  retreat  after  exploring  the  former 
some  three  hundred  miles,  when  it  was  stiil 
navigable.      The  Bosira  was  only  navigable  for 
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about  two-thirds  that  distance.  Careful  astronomi- 
cal observations  were  made,  and  the  final  reduc- 
tion of  the  many  results  obtained  will  greatly 
ameliorate  the  charts  of  the  Kongo  basin.  Tlie 
Bev.  Mr.  Qrenfell  insists  upon  the  richness  of  the 
upper  Kongo  basin,  and  especially  of  the  Kassai 
valley,  and  reiterates  the  opinion  expressed  by 
others,  that  a  railway  across  the  arid  region  of  the 
lower  Kongo  is  the  only  means  by  which  com- 
merce can  be  assured  an  entrance  into  this  vast 
and  fertile  region. 

Trade-route  to  Bolivia.  —  Information  from 
Buenos  Ayres  indicates  that  Thouar  dei>arted 
thence  for  the  upjwr  river  last  February,  and 
expected  to  reach  Tarijo  early  in  April,  lie  was 
to  ascend  the  Pilcomayo  with  a  Bolivian  escort  on 
a  steamer  of  two  hundred  tons  detailefl  for  the 
purix)6e.  It  is  hoped  that  the  explorations  now  in 
progress  will  n^ult  in  a  |)ermanent  route  for  the 
commerce  of  eastern  Bolivia  toward  the  Atlantic. 
M.  Tliouar's  health  continued  good,  though  fever 
was  very  prevalent :  he  attributes  his  exemption, 
at  least  in  part,  to  the  use  of  fumigations  of 
sulphur. 

Lake  Moeris.  —  Mr.  Cope  Whitehouse,  who  has 
been  investigating  the  supposed  site  of  Lake 
Moeris  in  the  Raian  basin,  writes,  that,  assisted  by 
Herr  Stadler,  a  government  engineer,  and  his 
party,  a  line  of  levels  has  been  run  between  the 
canal  of  Gharak,  connecting  with  the  Nile,  and 
the  margin  of  the  depression.  At  a  point  twelve 
metres  from  the  level  of  the  Mediterranean  a 
bench-mark  was  established,  and  a  sketch  of  the 
whole  basin  made.  The  ruins  of  the  Wadi 
Moelleh  are  sup|)06ed  by  Mr.  Whitehouse  to  be 
those  of  Dionisian  placed  by  Ptolemy  on  a  long 
and  narrow  arm  of  Lake  Moeris.  Col.  Scott  Mon- 
criefT.  director  of  public  works,  will  have  made  a 
general  plan  and  estimates  for  a  canal,  to  fill  the 
basin  from  the  Nile,  as  soon  as  tlie  hot  season  is 
over.  The  Mussulmans  regard  the  project  favora- 
bly, as  they  have  a  tradition  that  Lake  Moeris  was 
estttbliHhed  by  the  patriarch  Joseph,  the  Bahr 
Jussuf  still  retaining  bis  name.  It  would  result 
from  these  works  that  at  high  Nile  an  area  of  six 
hundred  s<|uare  kilometres  could  be  covered  to  a 
depth  of  eighty  or  ninety  metres,  caimble  of 
doubling  the  volume  of  the  low  Nile,  and  of  ren- 
dering an  immense  extent  of  now  desert  ground 
susceptible  of  cultivation. 

The  spring  in  Alaska.  —  Tlie  spring  in  Alaska 
has  been  unusually  late  and  cold,  with  exceptional 
precipitation.  A  large  number  of  prospectors 
have  crossed  over  the  divide  to  the  British  head 
waters  of  the  Yukon,  in  search  of  the  rijh  dig- 
^^gs  found  by  a  lucky  few  last  year.  Many  of 
them  are  doubtless  doomed  to  severe  disappoint- 


ment. The  fishing-fieet  has  already  sailed  from 
San  Francisco,  consisting  of  eleven  vessels,  of 
2,331  tons,  manned  by  273  men.  Four  of  the 
vessels  fish  in  the  Okhotsk  Sea  ;  the  remainder,  in 
Alaskan  waters. 


PAUIS  LETTER, 

Professor  de  Lacaze-Duthiers,  whose  name 
is  familiar  to  all  zoologists,  owing  to  many  very 
good  contributions  to  the  biological  sciences,  has, 
after  a  rather  severe  illness  wiiich  kept  him  con- 
fined to  his  room  for  more  than  three  months, 
resumed  his  yearly  task,  and  begun  his  lectures. 
As  usual,  his  opening  address  was  devoted  to  a 
general  summing-up  of  what  work  lias  been  done 
in  his  laboratory  during  the  past  year ;  but  this 
time,  instead  of  a  short  summary,  he  delivered  a 
lengthy  address  concerning  his  seventeen-years' 
task  as  a  professor  of  zoology  in  the  Sorbonne. 

M.  de  Lacaze-Duthiers  was  appointed  in  1869. 
Professor  Milne-Edwanls  being  tlien  professor  of 
comparative  anatomy,  M.  de  Lacaze-Duthiers  had 
to  undertake  the  teaching  of  zoology  proper ; 
which  he  did,  it  must  be  said,  with  a  great  deal 
of  talent  and  energy.  Ue  understood  very  weU 
that  zoology  can  be  taught  only  in  i>art,  and  that 
the  greater  part  of  that  science  the  student  must 
learn  by  himself  alone,  without  tuition,  by  prac- 
tice and  experience  under  the  direction  of  liis 
teacher.  In  order  to  give  students  all  ix)ssible  aid, 
he  undertook  to  found  a  marine  biological  station 
on  the  Brittany  coast.  With  the  aid  of  govern- 
ment, he  began  the  lal)oratory  of  Roscotf  in  1873, 
and  thus  accomplisheil  a  very  useful  work.  I 
visited  this  lalxiratory  some  two  or  three  years 
ago,  and  silent  there  a  month  or  so  in  scientific 
pursuits.     It  is  very  well  organized  and  directed. 

RoHCotr  is  a  little  town,  or  rather  a  big  village, 
near  Morlaix,  where  a  few  people  come  to  si)end 
tho  summer  season,  for  sea-lmihing,  and  where 
there  is  nothing  to  prevent  a  g<x>d  time  of  hard 
work,  since  the  only  diversion  to  be  liad  is  work 
itself.  The  inmates  of  the  lalxwatory,  who  are 
allowtMl  to  spend  their  time  as  they  please,  with 
Pn>fes8or  de  Lacaze-Duthiers's  consent,  live  in  the 
laboratory  itself.  Each  has  his  sleeping-room. 
Some  work  in  their  sleei)ing-room8 ;  others,  in 
two  or  three  big  rooms  fixe<l  up  for  working  pur- 
]ioses,  and  rei)resenting  real  zoological  laboratories. 
A  library  and  a  i>arlor  are  for  general  use ;  an 
aquarium,  with  a  numL)er  of  tanks,  contains  the 
rare  or  curious  sixx^ies  of  the  coast ;  there  is  also 
a  collection  of  preserved  si)ecimen8,  which  >vill  be 
used  some  day  to  build  up  a  fauna  of  the  Roscoff 
coast. 

Roscoff  receives  a  good  number  of  students  who 
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are  preparing  their  licence-^s-sciences :  the  other 
Tisitors  are  either  licentiates  who  are  preparing 
their  doctorate  theses,  or  doctors  who  are  pursuing 
new  researches.  The  fauna  is  very  rich,  and  the 
species  are  numerous.  The  tides  being  very  high, 
there  is  a  good  deal  to  be  found  at  low  water, 
under  the  rocks,  or  in  the  pools.  The  laboratory 
is  open  from  May  to  October. 

In  1881,  Professor  de  Lacaze-Duthiers  began 
forming  another  laboratory,  a  winter  one,  on  the 
Mediterranean  coast.  This  is  the  laboratory  Arago 
of  Banyuls,  close  to  the  Spanish  frontier.  The 
state  had  little  to  do  with  the  establishment  of  this 
laboratory  :  Professor  de  Lacaze-Duthiers  preferred 
asking  money  right  and  left,  of  the  municipal 
boards,  of  the  towns  of  Perpignan,  Banyuls,  etc., 
and  succeeded  in  getting  money  enough  to  build 
a  very  commodious  laboratory  in  a  very  short 
time.  Having  been  an  inmate  of  this  laboratory 
during  a  whole  winter  season,  —  the  Banyuls 
laboratory  is  open  from  November  to  June,  —  I 
am  qualified  to  speak  of  it ;  and  it  must  be  said 
that  the  organization  is  a  very  good  one. 

As  there  is  no  tide  in  the  Mediterranean,  the 
animals  are  fetched  by  two  or  three  boats  belong- 
ing to  the  laboratory  :  they  are  furnished  with  all 
the  necessary  implements,  and  have  a  crew  of 
four  men.  Those  of  Roscoff  need  only  two  or 
three  sailors. 

At  Banyuls  the  persons  who  work  in  the  labo- 
ratory do  not  live  in  it:  each  has  his  working- 
room,  but  one  must  lodge  and  board  in  the  village, 
where  good  enough  accommodations  can  be  found. 
I  had  there  a  whole  house,  with  accommodations 
for  five  persons,  at  the  rate  of  twelve  dollars  a 
month.  Living  is  cheap ;  and  I  can  say  from 
personal  exjierience,  that,  for  a  biological  student, 
nothing  can  be  pleasanter  than  a  season  at  Ban- 
yuls, where  the  climate  is  generally  fine,  and  the 
scenery  very  pretty,  looking  out  on  the  blue  Medi- 
terranean. 

The  laboratory  comprises  an  aquarium,  with 
tanks  full  of  pretty  and  curious  specimens  of  ma- 
rine life,  a  library,  a  collection  of  preserved  «peci- 
mens,  and  accommodations  for  twenty-five  per- 
sons. There  are  three  boats  and  one  life-preserver. 
Although  the  fauna  is  not  as  rich  as  it  is  in  Ros- 
coff, the  animals  are  numerous.  The  Medusae, 
Siphonophora.  and  many  other  Coelenterata  are 
especially  pretty,  and  on  some  days  are  to  be 
found  in  enormous  numbers.  The  laboratory  of 
Banyuls  is  especially  reserved  for  students  who 
have  already  taken  their  degree  of  licentiate,  and 
are  preparing  a  thesis,  or  for  scientists  who  wish 
to  study  some  zodlogical  questions  ;  but  it  is  not 
open  to  beginners,  to  persons  who  have  not  yet 
had  practical  experience  in  zoology. 


After  having  founded  his  first  laboratory,  that 
of  Roscoff,  Professor  de  Lacaze-Duthiers  founded, 
in  1872,  his  Archives  de  zaologie  expMmentale  et 
ghUrale^  so  as  to  be  able  to  publish  the  works  of 
his  pupils  and  of  the  persons  who  come  to  his  lab- 
oratories. This  paper  has  succeeded  so  well,  that 
it  is  at  present  overcrowded,  and  cannot  accept  all 
that  is  proposed  for  publication. 

These  results  show  that  Professor  do  Lacaze- 
Duthiers's  first  seventeen  years  in  the  Sorbonne 
have  been  very  useful  to  zoology,  especially  if  one 
considers  the  number  of  papers  he  has  published, 
and  the  number  of  pupils  he  has  had,  and  has 
yet. 

In  consequence  of  Milne-Edwards's  death,  Pro- 
fessor de  Lacaze-Duthiers  has  taken  the  professor- 
ship of  comparative  anatomy:  that  of  zoology  has 
been  given  to  one  of  his  best  pupils,  M.  Delage.  It 
is  to  be  hoped  that  M.  de  Lacaze-Duthiers  will  be 
able  to  continue  a  long  time  making  himself  use- 
ful to  science.  The  students,  on  hearing  his  ad- 
dress some  days  ago  concerning  his  past  work,  all 
concurred  in  this  feeling,  and  made  it  known  by 
very  liberal  and  hearty  cheers. 

In  one  of  my  last  letters  I  spoke  about  the  great 
services  rendered  by  photography  in  the  recent 
caving- in  of  a  quarry  near  P^rigueux.  MI^I.  Lang- 
lois  and  Siemens  have  continued  taking  photo- 
graphs of  the  yet  buried  victims,  and  have  dis- 
closed new  facts.  The  photographs,  taken  in  the 
way  I  have  already  explained,  show  three  corpses, 
of  which  one  was  immediately  and  easily  recog- 
nized ;  another  is  supposed  to  be  a  man  who  was 
in  the  quarry  at  the  time  of  the  accident ;  the 
third  is  unknown.  Tliese  photographs  not  only 
show  all  the  tools  and  implements  the  victims  had 
with  them,  such  as  saws,  planks  of  wood,  a  cart, 
etc.,  but  they  also  show  that  the  unfortunate  men 
must  have  lived  some  time,  since  one  of  them, 
who  always  wore  ehort-cut  hair,  is  seen  on  the 
photograph  to  have  very  long  locks.  It  is  certain 
that  these  men  lived  some  time,  and  that  the 
smoke  perceived  some  days  after  the  accident  was 
due  to  their  having  built  a  fire  to  warm  them- 
selves or  to  do  some  cooking.  The  public  feeling 
is  very  much  excited  against  the  directors  of  the 
quarry  for  not  having  earnestly  tried  to  get  at  the 
victim  when  it  might  stiU  have  been  useful. 

At  the  last  meeting  of  the  Soci^t^  de  psychologie 
physiologique  a  good  many  strange  facts  were 
made  known  by  different  persons,  concerning 
instances  of  somnambulic  sleep  induced  at  a  dis- 
tance. It  would  seem  that  certain  persons  are 
able  to  induce  sleep  in  a  subject,  Madame  B.,  by 
pure  mental  operation,  by  willing  it,  at  a  distance 
of  some  hundred  yards.  The  fact  is  a  very  inter- 
esting one ;  but  it  seems  that  it  would  be  better. 
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before  trying  to  explain  it,  as  some  would  like  to, 
to  see  if  the  fact  is  real  and  positive.  The  persons 
who  have  witnessed  it  are  certainly  very  trust- 
worthy, but  this  is  no  guaranty  that  they  had  all 
the  requisites  for  experimenting  in  a  satisfactory 
manner.  Deceitfulness  is  so  frequent  in  persons 
of  hysterical  nature,  and  exi)erimenting  is  so  diffi- 
cult, as  the  Hippocratic  aphorism  says,  that  such 
questions  ouglit  to  be  studied  only  by  professional 
experimenters.  One  may  be  a  sound  philosopher 
or  a  good  physician,  and  yet  understand  nothing 
about  experimenting.  As  for  medical  students, 
their  authority  in  such  matters  is  of  little  worth. 
The  society  ought  to  appoint  a  committee  to  in- 
vestigate the  matters  brought  forward,  and  select 
some  professional  experimenters  of  a  sceptical 
turn  of  mind,  and  somewhat  more  incredulous 
than  are  most  of  the  persons  who  study,  or  pre- 
tend to  study,  somnambulic  phenomena. 

At  the  meeting  of  May  17  of  the  Academy  of 
sciences,  the  academy  presented  M.  Chevreul,  the 
veteran  of  French  science,  with  a  very  fine  gift,  in 
commemoration  of  his  hundredth  year.  As  he 
came  into  the  room,  the  whole  assembly  rose,  and 
the  president, AdiniralJurien  de  laGraviere,  made 
a  little  speech,  in  which  he  very  appropriately  re- 
marked '*that  what  we  honor  and  celebrate  in 
your  green  and  majestic  old  nge  is  not,  to  be  sure, 
the  length  of  your  life :  it  is,  above  all,  the  good 
use  you  have  made  of  this  exceptional  favor  of 
Providence.''  The  gift  made  to  M.  Chevreul  con- 
sists of  a  bronze  by  Dubois,  representing  *  Study 
and  meditation.'  It  is  allegorical,  and  does  not  at 
all  represent  M.  Chevreurs  features, which,  it  must 
be  said,  are  not  |)articularly  handsome.  M.  Chev- 
reul answered  briefly  and  in  very  feeling  terms. 
It  is  in  August  that  M.  Clievrcnirs  hundredth  year 
will  close.  It  had  been  decided  that  it  was  lx>tter 
to  anticipate  the  anniversary  some  weeks,  because 
in  August  many  members  of  the  academy  are  out 
of  Paris,  taking  some  rest,  or  travelling,  and  be- 
cause postponing  is  rather  dangerous  with  a  cen- 
tenarian. 

Dr.  Worms  has  recently  made  known  to  the  Acad- 
emy of  medicine  the  results  of  his  investigations 
concerning  Daltonism  and  other  sorts  of  color- 
blindness among  the  personnel  of  the  Northern 
railway.  The  numlier  of  persons  examined  is 
11,173,  and  the  proportion  of  defective  color- vision 
is  a  very  small  one.  Two  persons  only  were  utterly 
incapable  of  distinguishing  one  color  from  an- 
other ;  three  were  color-blind  for  red  ;  six  for  green ; 
eighteen  mistook  green  for  red  ;  fifteen  could  not 
distinguish  green  from  blue  or  gray ;  fifty- two 
had  a  certain  weakness  in  color-vision.  Upon  the 
whole,  the  defects  of  color-vision  are  very  scarce 
among  the  persons  examined  by  M.  Worms  ;  and 


there  is  not  much  danger  to  be  feared  for  railroad 
travellers  from  these  defects. 

M.  Balbiani,  professor  in  the  College  de  France, 
published  some  days  ago,  in  the  Revue  scientifique, 
an  interesting  paper  on  viviparous  fishes,  in  an- 
swer to  a  letter  written  by  a  person  of  New  Orleans 
concerning  a  viviparous  ray.  It  seems,  from  the 
letter,  that  this  fisli  is  very  much  disliked  by  fish- 
ermen, not  only  because  it  is  viviparous,  and  bo 
differs  from  other  fishes,  but  because  it  seems  also 
to  have  menses,  like  mammalia.  Professor  Balbi- 
ani contributes  an  interesting  note  on  the  subject, 
and  explains  in  a  very  acceptable  manner  the  ap- 
|)earance  which  so  much  troubles  the  New  Orleans 
fisliermen. 

Among  the  recent  publications  of  scientific 
interest,  we  may  notice  Professor  Comil's  second 
edition  of  *  Les  bacteries.'  This  book  is  a  very 
good  one,  and  the  first  edition  was  sold  in  a  few 
months,  so  that  a  second  has  become  necessary. 
Professor  Comil  has  added  many  new  facts  con- 
cerning bacteriology,  and  his  book  is  more  val- 
uable than  ever. 

Professor  Herzen  of  Lausanne  has  publiHhed  a 
little  work  on  digestion.  He  entirely  confirms 
SchifiTs  theory  of  i)eptogenes,  and  shows  how 
well  conducted  have  been  this  physiologist's  ex- 
l)eriments.  Professor  Herzen  was  able  to  examine 
a  man  with  a  gastric  fistula  for  some  time,  and 
has  made  very  useful  experiments  concerning  the 
therapeutics  of  dyspepsia.  He  shows  how  this 
disease  ought  to  be  treated,  rationally,  and  his 
book  is  of  practical  as  well  as  of  scientific  in- 
terest. 

We  may  also  notice  the  second  edition  of  Pro- 
fessor Boucliard's  *  Maladies  dues  au  ralentisse- 
ment  de  la  nutrition '  (*  Diseases  due  to  retardation 
of  nutrition  *).  Tliis  b(K)k  is  always  full  of  sug- 
gestive facts,  and  desen-es  the  fame  it  has  enjoyed 
since  the  day  it  came  out. 

M.  Miquel,  the  well-known  micrographer,  re- 
cently read  at  the  meeting  of  the  Soci^te  de 
m6decinc  publique,  a  paper  on  horal  variations  of 
aerial  liacteria.  There  is  a  sort  of  tide  with  high 
and  low  water  marks  in  the  distribution  of  these 
micro-organisms.  There  is  a  first  high-water 
between  six  and  nine  a.m.,  and  a  second  from 
six  to  eight  p.m.  The  minima  are  at  two  p.m. 
and  two  a.m.  These  differences  are  also  perceived 
in  open  rooms,  but  not  in  closed  apartments.  The 
inference  is,  that  it  is  better  to  ventilate  rooms 
from  eleven  in  the  evening  to  five  in  the  morning ; 
but  this  is  not  always  very  easy  and  practical. 

Some  days  ago  M.  Denika,  a  pupil  of  Professor 
de  LAcaze-Duthiers,  published  a  very  interesting 
thesis  on  the  structure  of  a  gorilla  embryo,  study- 
ing all  the  partictdars  of  the  different  systems  of 
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the  body,  and  establishing  an  interesting  compar- 
ison with  the  organization  of  other  monkeys. 
This  gorilla  embryo  is  the  first  that  has  been  dis- 
sected yet,  and  studied  with  real  care. 

A  new  publication  was  started  some  time  ago 
in  Paris.  It  is  the  *  Grande  encyclopMie,' — a 
cyclopaedia  in  which  all  facts  at  present  known 
concerning  science,  literature,  arts,  legislation, 
etc.,  are  condensed;  it  is  a  summary  of  present 
knowledge.  The  first  volume  is  now  ready.  The 
whole  publication  will  comprise  some  twenty  or 
twenty-five  quarto  volumes.  It  is  written  by  a 
number  of  contributors,  and  only  by  specialists, 
under  the  direction  of  a  committee  comprising 
MM.  Berthelot,  Hahn,  Levasseur,  Laisant,  Marion, 
etc.  It  seems  to  be  a  very  good  idea ;  and, 
although  the  *  Grande  encyclop^ie '  does  not 
pretend  to  create  the  furor  that  Diderot  and 
d^Alembert^s  did,  from  a  philosophical  point  of 
view,  it  certainly  will  be  of  great  use,  if  it  contin- 
ues as  it  has  begun,  being  very  complete  and  well 
prepared.  There  are  no  such  cyclopaedias  in 
France  yet,  written  by  competent  persons ;  and 
there  is  no  doubt  that  this  publication  really 
meets  a  general  demand.  It  is  printed  with  great 
care,  and  most  of  the  articles  are  made  up  from 
the  latest  and  best  documents.  It  is  to  be  ex- 
I)ected  that  the  public  will  look  on  it  favorably,  if 
it  continues  as  it  has  begun,  ar^d  if  the  contrib- 
utors are  always  well  chosen  by  the  directing 
committee.  It  is  time  that  France  should  have  a 
cyclopaedia  able  to  stand  a  comparison  with  those 
of  England  and  of  America. 

At  a  recent  meeting  of  the  Academy  of  sciences, 
M.  d'Arsonval  presented  a  very  well  combined 
instrument  devised  for  the  investigation  of  the 
duration  of  different  psychical  or  physiological 
phenomena.  It  is  very  useful,  for  instance,  for 
the  study  of  reaction-time,  of  perception-periods, 
and  for  the  study  of  the  dilemma-time  in  distin- 
guishing two  or  more  perceptions.  The  great 
advantage  of  this  instrument  is,  that  it  disposes  of 
the  estimation  of  the  experimenter  himself,  and 
jrives  much  more  exact  results  in  the  very  delicate 
and  difficult  estimation  of  the  duration  of  mental 
phenomena.  M.  d'Arsonval  is  a  very  able  man  in 
all  that  concerns  mechanical  contrivances ;  and 
his  instrument,  which  I  saw  at  the  works  of  Ch. 
Verdin  (the  constructor)  some  days  ago,  is  a  very 
well  contrived  one.  V. 

P&rifl,  June  15. 

NOTES  AND   NEWS. 

Congressman  Viele  of   New  York   made   a 

strong  effort  in  the  house  last  week  to  secure  an 

appropriation  of  ten  thousand  dollars  to  continue 

the  National  board  of    health.      Representative 


Randall  declared  that  there  was  no  need  for  a 
national  board  of  health,  and  the  house  seemed  to 
coincide  with  him,  for  the  item  proposed  by  Gen- 
eral Viele  was  not  adopted. 

—  Dr.  C.  H.  F.  Peters,  of  the  Litchfield  observa- 
tory of  Hamilton  college,  discovered  on  the  night 
of  the  28th  of  June  a  new  asteroid  of  the  eleventh 
magnitude  :  its  number  will  be  259.  Number  258 
has  been  named  Tyche. 

—  The  organizing  committee  of  Section  A  of 
the  British  association  has  arranged  that  a  special 
discussion  shall  be  held,  jointly  with  Section  D,  on 
the  physical  and  physiological  theories  of  color- 
vision.  The  dis(;assion  will  be  opened  by  Lord 
Rayleigh,  and  Dr.  Michael  Foster  will  also  take 
part  in  it.  Persons  who  wish  to  contribute  papers 
bearing  on  the  subject  of  discussion  are  requested 
to  send  their  names  to  the  recorders  of  Sections 
A  or  D,  at  22  Albemarle  Street,  W.,  not  later  than 
Aug.  1. 

— '  Consanguinity  in  marriage '  was  the  subject 
of  an  address  by  Dr.  McKee  at  a  recent  meeting 
of  the  Ohio  state  medical  society.  The  belief  that 
consanguineous  marriages  are  followed  by  evil 
effects  upon  the  offsprmg  is  not  accepted  by  the 
author,  and  the  object  of  his  address  was  to  show 
its  falsity.  A  very  interesting  and  concise  accoimt 
is  given  of  the  Mosaic  law,  and  also  of  that  of  the 
Greeks  and  Romans,  in  reference  to  the  marriages 
between  relations ;  and  full  quotations  are  made 
from  the  statistics  of  modem  writers  and  ob- 
servers. Among  the  eighteen  conclusions  drawn 
as  the  result  of  the  author's  studies  are  the  follow- 
ing: 1.  Like  breeds  like,  good  or  bad,  entirely 
independent  of  consanguinity.  2.  Intemperance, 
luxury,  dissipation,  sloth,  and  shiftlessness,  as  well 
as  hygienic  surroimdings  and  innumerable  other 
causes,  should  bear  much  of  the  responsibility  laid 
at  the  door  of  consanguinity.  3.  Data  are  of 
doubtful  reliability,  full  of  flaws  and  false  reason- 
ing. The  noted  cases  are  the  unfortunate  ones. 
The  favorable  are  unknown  or  forgotten.  It  is 
the  ill  news  which  travels  fast  and  far.  4.  Statis- 
tics show  about  the  same  proportion  of  deaf-mutes, 
idiots,  and  insane  persons,  descendant  from 
consanguineous  marriages,  to  the  whole  number 
of  those  unfortunates,  as  the  number  of  consan- 
guineous marriages  is  to  the  whole  number  of 
marriages.  5.  Consanguineous  marriages  which 
bring  together  persons  having  a  disease  or  morbid 
tendency  in  common  are  dangrrous  to  the  off- 
spring ;  not,  however,  one  whit  more  so  than  the 
marriage  of  any  other  two  persons  not  related,  yet 
having  an  equal  amount  of  tendency  to  disease  in 
common.  6.  The  half  a  hundred  abnormalities 
ascribed  to  consanguinity,  including  almost  all 
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the  ills  that  flesh  is  heir  to,  —  auiong  others, 
whoopiDg-cough,  —  approaches  the  ludicrous. 
7.  Consanguineous  marriages,  no  other  objec- 
tion being  present,  should  not  be  opposed  on 
physiological  grounds.  The  address  closes  with 
an  exhaustive  bibliography  of  the  subject,  includ- 
ing some  thirty  writers,  and  extending,  in  i)oint 
of  time,  from  Moses  to  the  present  year. 

—  A  French  journal  cites  the  fact  that  a  num- 
ber of  })ersons  have  recently  been  poisonwl  in 
France  by  eating  asparagus  grown  in  localities 
where  small  amounts  of  sulphide  of  carbon  existed 
in  the  soil.  The  symptoms  were  those  of  cramps 
and  diarrhoea. 

—  Rumination  is  commonly  supfK)sed  to  t)e  a 
digestive  process  i>eculiar  to  certain  of  the  lower 
animals.  There  are,  however,  some  forty  cases 
on  record  where  this  rK)wer  has  been  ])o«»es8cil  by 
members  of  the  human  siiecies.  It  usually  com- 
mences so  SiK>n  after  birth  tliat  the  afTectiMl  indi- 
vidual cannot  state  its  commencement,  and  ni>- 
pears  to  be  present  in  males  almost  exclusively. 
It  is  in  all  its  ste|)s  essentially  the  same  as  in  the 
ruminating  animals,  and.  as  it  mostly  <xx!urs  in 
those  who  are  large  eaters,  it  is  evidently  one  of 
nature's  methods  to  provide  for  more  thorough 
nuistication  in  those  who  eat  to  excess,  or  do  not 
take  the  necessary  time  to  masticate  their  foiKl 
properly  in  the  first  instance. 

— Tlie  Boat-sailer's  manual,  by  E.  F.  Qual- 
trough,  U.  S.  N.  (New  York,  Scrilmen  188fl.  34*'), 
deserves  and  should  command  a  ready  sale  among 
the  many  whose  interest  in  the  subject  is  awak- 
ened or  revive<l  by  the  triumphs  of  the  Puritan  or 
Priscilla.  There  is  a  great  deal  of  information  in 
it,  most  germane  to  the  subject  and  very  well 
arranged.  Tlie  language  is,  however,  unintel- 
ligible to  the  general  reader ;  and  the  glossaries, 
of  which  there  are  two.  are  quite  defective.  Tliey 
should  be  consolidatinl,  to  save  the  trouble  of 
two  searclies,  and  even  then  tliere  art*  forty-two 
wonls  unknown  ashore,  used  by  the  author  and 
not  defined. 

—  The  annual  reiK)rt  of  the  astnmomer  royal, 
Mr.  Christie,  was  submitted  to  the  Board  of 
visitors  of  the  Greenwich  observatory'  on  June 
5,  and  gives  an  account  of  the  progress  and 
activity  of  the  observatory  for  the  year  end- 
ing May  20,  lb86.  Copies  of  the  original  re- 
port have  not  yet  reached  this  country,  but  the 
following  particulars  of  its  contents  have  l>et.>n  ob- 
tained from  abstracts  which  liave  been  published 
in  The  Athenaeum  and  Nature,  Tlie  regular  work 
of  the  transit  circle  and  the  altazimuth  has  been 
continued,  and  very  satisfactory  results  have  been 


obtainetl  with  the  apparatus  for  determining  ab- 
solute |>ersonnl  e<iuations  brought  into  use  with 
the  former  instrument  some  months  ago.  Si)ec- 
troHcopic  olxservations  include  a  considerable  nuni- 
l)er  made  of  the  new  star  which  burst  out  last 
August  in  the  great  nebula  of  Andromeda.  Tlie 
8i)ectroscopic  olwervations  of  Sirius  indicate,  as  in 
the  last  three  years,  a  displacement  of  the  F  line 
towanls  the  blue  :  this  disi>lacement  would  corre- 
spon<l  to  a  motion  of  the  earth  towards  Sirius  at  a 
rate  of  something  more  than  twenty  miles  per 
sei'ond,  though,  from  the  nature  of  the  observa- 
tions, tlie  amount  of  such  a  motion  cannot  l)e  con- 
sidered as  verv  accuratelv  determined.  For  the 
year  18H.1,  a  photographic  record  of  the  sun's  sur- 
face can  be  made  out  for  30()  days  by  filling  up 
the  gaiM  in  the  series  of  Greenwich  photographs 
from  photographs  obtained  in  India  and  the 
Mauritius.  Observations  of  comets  and  of  casual 
])heuomena  have  l)een  made  with  the  c*<iuatoriaIs  ; 
and  the  magnetic*  and  meteorological  obser>'ations. 
the  time-servict*.  etc.,  have  l)een  kept  up  as  in 
previous  years.  The  full  imi)ort  of  the  statement 
that  the  reductions  of  the  obser%'ation8  are  keeping 
pace  with  their  registration,  will  be  appreciated 
by  all  w)io  are  engage<I  in  routine  astronomical 
work.  In  regard  to  the  new  equatorial,  Mr. 
Christie  says,  •*The  construction  of  an  object- 
glass  of  28  inches  aperture  and  of  28  inches  focal 
length,  with  suitable  tube,  to  l>e  mounted  on  the 
south-east  equatorial,  has  been  authorizeil  by  the 
government,  and  the  necessary  funds  liave  been 
provide<i  in  the  estimates.  The  work  has  lieen 
intrusteil  to  Mr.  Grubb,  with  whom  I  liave  ar- 
range<l  the  details  of  the  tube,  which  is  to  be  of 
sfiecial  construction,  adapted  to  the  conditions  of 
the  mountings,  and  available  for  8]>e<*troscopy  and 
photography  as  well  as  for  eye  observations.  Mr. 
Grubb  proiNises  to  provide  means  for  readily  se|>a- 
niting  the  lenses  of  the  objet't-glass  to  such  a  dis- 
tance as  will  give  the  pn)i)er  correcticm  for  jilioto- 
graphic  rays." 

—  In  connection  with  the  recent  notii*e  of  Pro- 
ft»ssor  Hull's  '  Re|>ort  on  the  geology  of  Palestine,' 
it  hjis  rw^ently  Ix^n  state<i  {Geol.  mag.  Ijond., 
SeptemlHT.  1884)  that  Dr.  Schweinfurth.  the  well- 
knt)wn  African  explorer,  has  rei*ently  announctnl 
the  disc*overy  of  |)aleozoic  fossils  in  the  Wady 
AralKih,  west  of  the  Gulf  of  Suez,  in  sandstone 
hitherto  regardeil  as  Nubian  sandst(me.  The  fos- 
sils have  lieen  submitted  to  Professor  Beyrich. 
who  identitios  a  sjiecies  of  Spirigera  or  Athyris. 
allied  to  A.  concentrica.  and  stems  of  crinoids. 
The  exiM>sure  set^ms  to  l)e  not  dissimilar  from  that 
of  the  Wady  Narb  on  the  other  side  of  the  Red 
Sea.     Dr.  Schweinfurth's  pa])er  is  hi  the  Bulletin 
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of  the  Egyptian  institute  for  1885  (Cairo,  1886). 
This  discovery  confirms  the  suggestion  of  Sir  Wil- 
liam Dawson  as  to  the  carboniferous  age  of  the 
lower  part  of  the  Nubian  sandstone  of  Egypt,  based 
on  a  fossil  plant  and  on  its  geological  relations. 

—  The  human  spleen  has  been  removed  seven 
times  in  Italy,  and  in  but  two  instances  has  the 
patient  recovered.  Prof.  Antonio  Ceci  of  Oenoa 
has  recently  performed  the  operation,  and  his  is 
one  of  the  two  successful  cases.  The  patient  was 
a  poor  girl,  seventeen  years  of  age,  and  the  en- 
larged spleen  weighed  one-fifteenth  of  her  entire 
bodily  weight. 

—  Malignant  pustule  is  fortunately  of  very 
rare  occurrence.  A  patient  suffering  from  this 
disease  has  recently  died  in  Guy's  Hospital,  Lon- 
don. He  was  employed  on  a  wharf,  in  the  han- 
dling of  foreign  hides,  and  undoubtedly  contracted 
the  disease  from  the  hide  of  an  animal  which  had 
been  affected  with  the  disease  known  by  the 
French  as  charbon.  by  the  Gfermans  as  milzbrand, 
but  by  English-speaking  people  as  antlirax.  The 
patient  noticed  a  pimple  on  the  back  of  his  neck, 
which  in  twenty-four  hours  became  greatly  en- 
larged, and  the  glands  of  the  neck  were  swollen. 
The  surgeons  removed  the  enlarged  pimple  at  once, 
but  without  avail,  the  man  dying  in  about  four 
days  from  the  time  he  first  noticed  the  pimple. 
This  disease  may  also  be  contracted  by  the  bite  of 
an  insect,  a  fly  for  instance,  which  has  been  feed- 
ing upon  the  carcass  of  an  infected  animal.  The 
microbe  of  the  disease  is  a  bacillus  (Bacillus  an- 
thracis),  and  was  observed  in  the  blood  of  cattle 
as  long  ago  as  1840  by  Pollender,  although  its  im- 
portance was  first  recognized  by  Davaine  in  1850. 

—  The  evidence  of  the  greater  safety  of  ether 
than  chloroform  as  an  anaesthetic  is  accumulat- 
ing very  rapidly.  In  England  during  1885  there 
were  twelve  deatlis  attributable  to  chloroform, 
and  but  three  to  ether. 

—  Physicians  are  now  using  aniline-oil  as  a  local 
anaesthetic  when  simple  operations,  such  as  the 
opening  of  a  felon,  are  to  be  performed.  The 
finger,  in  such  a  case,  is  dipped  for  a  short  time 
in  the  oil,  and,  although  the  flesh  may  subse- 
quently be  cut  to  the  bone,  it  is  said  there  is 
absolutely  no  pain. 

—  We  learn  from  the  Sidereal  messenger  for  July 
that  the  contract  for  mounting  the  36-inch  objec- 
tive has  been  awarded  by  the  Lick  trustees  to 
Warner  and  Swasey  of  Cleveland,  O.,  for  $42,000. 
The  telescope  is  to  be  fifty-seven  feet  long;  the 
diameter  of  the  tube,  forty-two  inches.  Provis- 
ions are  made  by  which  it  will  be  possible  for  the 
observer  at  the  eye-end  of  the  telescope  to  com- 


mand all  the  possible  motions,  and  these  same 
motions  can  also  be  controlled  by  an  observer 
stationed  on  a  small  balcony  twenty  feet  above 
the  floor.  It  is  expected  that  the  mounting  will 
be  completed  in  April,  1887,  and  that  the  glass 
will  be  brought  to  Mount  Hamilton  and  put  in 
place  some  time  during  the  summer  following. 
The  total  cost  of  the  equatorial  and  dome  will  be 
about  $164,850 ;  the  cost  of  the  dome  being  $56,- 
850  ;  the  mounting,  $42,000  ;  the  visual  objective, 
$58,000;  the  additional  photographic  lens,  $13,000. 

—  Mr.  H.  C.  Wilson,  assistant  astronomer  at 
the  Cincinnati  observatory,  has  accepted  a  posi- 
tion as  computer  under  the  Transit  of  Venus 
commission  in  Washington. 

—  The  *  Atlantic  pilot  chart*  for  July  calls  at- 
tention to  the  necessity  for  the  establishment  of  a 
simple  international  code,  by  means  of  which 
passing  ships  can  indicate  readily  and  exactly  the 
points  where  they  have  encountered  ice.  Many 
systems  have  been  proposed,  but  that  copyrighted 
by  Mr.  F.  Wyneken  of  New  York  seems  to  be  the 
best  yet  offered,  and  has  been  adopted  by  many 
transatlantic  steamer  companies  according  to  the 
chart. 

—  MM.  Regnard  and  Loye  recently  made  some 
investigations  of  interest  on  the  body  of  a  criminal 
who  died  under  the  guillotine.  For  physiological 
research  the  authorities  arranged  that  possession 
should  be  given  instantly  after  the  execution. 
Immediately  after  the  decapitation  a  temporary 
rigor  of  the  whole  muscular  system  took  place. 
In  lifting  the  body  by  the  heels  the  whole  frame 
was  moved,  and  remained  absolutely  rigid  and 
inflexible.  Even  the  eyelids  could  hardly  be  forced 
open.  Not  a  tremor  of  any  sort  was  discernible. 
This  state  lasted  between  two  and  three  minutes. 
At  three  minutes  from  decapitation  voluntary  re- 
flex action  had  completely  disappeared.  Irritation 
of  the  soles  of  the  feet*  of  the  conjunctiva,  of  the 
spinal  marrow,  produced  no  effect.  Only  the 
pupils  contracted  slightly  before  a  bright  light. 
The  first  experiment  was  to  determine  the  action 
of  the  pneumogastric  nerve  on  pulmonary  con- 
tractility. The  investigations  of  Williams  and 
Paul  Bert  have  shown  that  in  the  dog  the  circular 
muscular  fibres  surrounding  the  bronchia  are  in- 
nervated from  the  vagus.  But  in  the  dog  the 
pneumogastric  is  so  intimately  connected  with 
the  sympathetic,  that  it  is  difficult  to  determine 
to  which  of  these  nerves  the  action  of  the  mus- 
cles of  the  lung  should  be  ascribed.  In  man  they 
are  separated.  In  the  present  case  the  result  of 
the  experiment  showed  clearly  that  the  action  of 
the  pneumogastric  determined  the  contraction  of 
the  lung  by  the  contraction  of  the  circular  fibres. 
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Forty-five  minuteB  after  decapitation  the  intestiDes 
were  perfectly  free  from  motion,  and  the  access 
of  air  to  the  alxlominal  cavity  did  not  excite  it. 
On  excitation  of  the  two  vagus  nerves,  movement 
of  the  stomach  and  intestines  was  very  evident, 
extending  as  far  as  the  transverse  colon.  Longet 
had  supposed  that  tliis  action  of  the  stomach  took 
place  only  when  it  was  filled,  hut  in  the  present 
case  it  was  entirely  empty.  On  re^xcitation,  the 
walls  of  the  stomach  folded  in  plications,  and 
drops  of  gastric  fluid  were  visible  over  almost  the 
whole  of  its  surface.  The  heart  beat  at  the  rate 
of  fifty-one  pulsations  per  minute  twelve  minutes 
after  execution :  it  ceased  entirely  at  the  end  of 
the  twentieth  minute.  These  experiments  bring 
nothing  unexpected,  but  they  give  final  confirma- 
tion to  theories  hitherto  based  only  on  vivisection 
of  animals,  and  extendeil  to  man  by  hypothesis. 
They  may  also  re-assure  those  physiologists  who 
have  feared  that  conscious  life  might  exist  after 
decapitation  by  the  guillotine. 

—  The  utilization  of  scrap  tin  has  exercised  the 
minds  of  many  inventors  who  have  seen  a  fortune 
in  it,  if  they  could  only  seftarate  the  covering 
metal  from  the  sheet  of  iron  beneath  it.  It  is  esti- 
mated, says  Engineering,  that  the  supply  of  old 
and  scrap  tin  at  London,  Birmingham,  Swansea, 
Wolverhampton,  Truro.  LiveqxK)],  and  Glasgow, 
amounts  to  80,000  tons  per  year,  and  that  this  can 
be  obtained  at  5s.  per  ton,  or  less.  Of  this  weight, 
flive  per  cent  is  pure  tin,  which,  in  ingot  form,  is 
worth  £95  to  £100  per  ton  ;  while  the  iron,  sepa- 
rated trom  the  tin,  is  worth  about  40s.  per  ton. 
Hence  20  tons  of  scrap,  w^hich  can  be  bought  for 
£5,  would  realize,  when  tlie  two  metals  are  sepa- 
rated, at  least  £180,  a  sum  which  allows  a  very 
good  margin  to  cover  the  cost  of  the  manufactur- 
ing operations.  A  company,  called  the  Electro 
metal  extracting,  refining,  and  plating  company, 
of  76  Finsbury  Pavement,  E.C.,  has  been  formed 
to  carry  out  a  new  process  by  which  the  tin  is 
stripped  from  the  iron  in  a  perfectly  pure  form, 
while  the  foundation  plate  is  unattaoked.  The 
scrap  is  placed  in  a  series  of  baths,  through  which 
a  current  from  a  dynamo  is  sent ;  and  while  there 
the  white  metal  is  dissolved,  and  is  afterwards 
recovered  in  metallic  state.  It  is  said  that  the 
operations  are  so  inexpensive  that  a  profit  of  £79 
18  realized  from  the  treatment  of  every  20  tons 
of  scrap.  The  process  is  also  set  forth  as  being 
applicable  to  mining  refuse,  tailings,  and  slags 
containing  gold,  silver,  copper,  tin,  etc.,  as  well 
as  to  plating  metals  with  zinc. 

—  All  of  the  original  coast  survey  plain  table 
sheets  of  the  water-front  of  New  York,  Brooklyn, 
and  Jersey  City,  have  been  published  by  photo- 


lithography on  the  full  scale  of  the  surveys,  and 
are  now  ready  for  use.  A  chart  has  been  prepared, 
and  is  now  ready  for  publication,  which  will  fill  a 
long-felt  want  by  supplying  in  one  sheet  all  of  the 
waters  of  Washington  Territory  north  of  Gray's 
Harbor.  This  chart  covers  the  coast  from  Tacoma 
to  Nanimo. 

—  Professor  Baird  and  the  usual  complement  of 
officials  composing  the  summer  force  of  the  fish 
commission  left  Washington  on  Tuesday  last,  July 
6,  for  Wood^s  HoU,  Mass.,  to  be  absent  till  October. 

—  Tlie  second  number  of  the  Political  science 
quarterly,  edited  by  the  faculty  of  political  sci- 
ence of  Columbia  college,  contains  the  following 
articles  :  Andrew  Jackson,  by  Anson  D.  Morse ; 
The  Constitution  in  civil  war,  by  William  A. 
Dunning,  Ph.D.;  Ambiguous  citizenship,  by  Hon. 
William  L.  8<TUgg8 ;  The  Christian  socialist,  by 
Edwin  R.  A.  Seligman,  Ph.D. ;  The  legal  tender 
question,  by  Harry  Harmon  Neill ;  Constitutional 
criiiis  in  Norway,  by  Prof.  John  W.  Burgess ;  The 
conflict  in  Eg>*pt,  I.,  by  John  Eliot  Bowen,  Ph.D. 

—  Tlie  imssage  of  the  Suez  Canal,  which  until 
recently  occupied  from  thirty-six  to  forty-eight 
hours,  can  be  made,  now  that  navigation  during 
the  night  is  ]x>8sible,  in  sixteen  hours  for  vessels 
fitte<l  with  the  electric  light  apparatus.  This  im- 
portant advance  is  the  result  of  a  very  interesting 
report  by  Commander  Hector,  of  the  steamer 
Carthage,  belonging  to  the  Peninsular  and  orien- 
tal comiMiny,  and  addressed  to  the  directors.  This 
re|)ort  was  written  after  the  Carthage  made  the 
first  continuous  passage,  under  the  authorization 
of  the  Canal  company,  given  the  1st  of  December, 
1885.  The  Cartilage  arrived  at  Suez  after  a  run 
from  Port  Said  of  eighteen  hours.  The  actual 
running  time  was  sixteen  hours,  there  having 
been  two  delays  caused  by  impediments  in  the 
channel  :  the  mean  spee<l  made  was  5.48  miles 
per  hour.  The  passage  as  far  as  Ismailia  was  the 
most  interesting,  because  it  was  the  first  attempt 
to  take  a  large  vessel  through  at  night,  with  the 
aid  of  the  electric  light. 


LETTERS  TO  THE  EDITOR. 

«•«  CorTtn*<nide^i^  ore  rtquetted  to  be  a»  britf  as  poM<Me.    The 
wHter'9  name  ie  in  tUl  catee  required  ae  proqfqfgood/aiik. 

The  new  school  of  economists  and  the  history  of 

economics. 

Pxamr  me  to  make  a  correction  of  a  misstatement, 
no  doubt  inadvertent,  in  Profettor  £Iy*t  article  in 
the  latt  issue  of  Science y  on  the  economic  discussion. 
He  nays  that  the  '  new  school '  of  economists  **  were 
the  first  in  America  to  give  a  proper  position  to  Adam 
Smith,  Ricardo,  and  Malthus,  by  the  introduction  of 
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courses  in  the  history  of  political  economv  into  our 
colleges/*  And  yet,  at  least  as  early  as  1878,  and  I 
believe  for  several  years  before  that  date,  Professor 
Dunbar  gave  at  Harvard  university  an  advanced 
course  in  political  economy,  in  which  a  large  part  of 
the  time  was  occupied  with  a  careful  examination  of 
the  history  and  development  of  economic  doctrines. 
The  writings  of  Adam  Smith,  Bicardo,  and  Malthus 
were  naturally  given  especial  attention.  The  course 
of  which  this  historical  study  was  a  part  has  con- 
tinued to  be  given  from  year  to  year  since  it  was  first 
instituted.  Other  institutions  may  also  have  offered 
courses  of  the  same  kind ;  but  certainly  in  this 
instance  the  history  and  literature  of  political  economy 
were  studied  before  the  new  school  had  entered  the 
field. 

There  is  a  tendency  in  the  new  school  to  claim  for 
itself  perhaps  an  undue  share  of  credit  for  the 
advances  in  economic  thought  and  economic  teach- 
ing which  have  taken  place  in  the  last  ten  or  fifteen 
years, — a  tendency  which  seems  to  me  to  be  illustrated 
by  Professor  Ely's  somewhat  hasty  remark. 

F.  W.  Taussig. 

Newport,  July  4.  

Sea*  level  and  ocean-currents. 

In  the  number  of  Science  of  Jan.  1,  I  published 
some  notes  on  the  great  equatorial  westward  fiow  of 
the  earth's  atmosphere  and  its  influence  upon  oceanic 
circulation.  I  credited  to  this  groat  atmospheric  cur- 
rent the  westward  movement  of  the  surface  water 
of  the  ocean  beneath  it,  and  considered  the  friction 
of  the  winds  as  the  most  important  factor  in  the 
whole  system  of  oceanic  circulation.  In  an  interest- 
ing letter  published  in  Science  of  Jan.  22,  on  sea- 
level  and  ocean-currents,  Mr.  William  Ferrel  states 
that  the  theory  which  attributes  the  movement  of 
ocean- currents  to  the  friction  of  the  winds  is  unten- 
able, saying,  among  other  things,  **  that  it  is  well 
known  that  ordinary  winds  have  very  little  effect  in 
chanRing  sea-level  except  in  very  shallow  water." 
He  fortifies  this  assertion  by  quoting,  from  the  re- 
port of  the  chief  of  engineers,  observations  which 
seem  to  show  that  the  mean  level  of  the  water  at 
either  end  of  Lake  Ontario  varies  but  one-third  of 
an  inch  with  changes  of  wind  ;  that  the  sea  level  is 
precisely  the  same  on  both  sides  of  the  Isthmus  of 
Darien  ;  and  that  the  sea-level  on  the  coast  of  Ireland 
is  the  same  in  summer  and  winter,  though  the  more 
violent  westerly  winds  of  winter  should  raise  that 
level  if  winds  were  capable  of  moving  and  Leaping 
up  water  on  a  coast. 

Though  fully  appreciating  the  accuracy  and  value 
of  Mr.  FerrePs  work,  and  differing  from  so  high 
authority  with  extreme  reluctance,  I  deem  it  but 
justice  to  myself  to  say  that  the  question  is  bv  no 
means  so  simple  as  he  represents  it,  and  that  there 
are  many  facts  which  prove,  beyond  all  argument, 
the  power  of  wind  to  move  great  masses  of  water, 
and  to  produce  all  the  phenomena  of  oceanic  circu- 
lation. For  example  :  for  ten  years  I  occupied  in 
summer  a  country  house  on  an  island  in  Lake  Erie, 
and  I  havQ  more  than  once  known  a  strong  westerly 
wind  to  depress  the  level  of  the  water  in  the  west 
end  of  the  lake,  and  raise  it  at  Buffalo  by  two  feet  or 
more.  This  means  the  actual  transfer,  within  a 
few  hours,  of  a  sheet  of  water  of  hair  the  area  of 
Lake  Erie,  and  one  foot  in  thickness,  from  the  west- 
ern to  the  eastern  portion  of  the  lake. 

I  was  once  detained  at    Indianola,   Tex.,   three 


days  by  a  norther,  which  blew  the  water  off  the 
coast  till  the  harbor  was  almost  dry  land. 

Again  :  since  this  discussion  began,  violent  south- 
easterly gales  have  forced  the  ocean  water  into  New 
York  harbor,  and  raised  the  water-level  six  feet  or 
more,  inundating  much  of  the  lower  portion  of  the 
city,  and  causing  great  destruction  of  property.  As 
this  rise  was  general  along  the  coast,  and  was  felt 
as  sensibly  at  Sandy  Hook  as  at  the  Battery,  it  is 
evident  that  we  here  have  proof  that  wind  is  capa- 
ble of  moving  vast  bodies  of  water  before  it,  even 
where  the  depth  is  considerable. 

All  the  facts  cited  by  Mr.  Ferrel  in  support  of  his 
Htatement  are  of  equivocal  bearing  on  this  question. 
The  sea-level  on  the  isthmus  is  still  under  discussion, 
and,  if  it  shall  be  proved  to  be  the  same  on  both 
sides,  that  fact  would  be  as  difficult  of  explanation 
on  the  gravitation  as  the  wind  theory. 

Capt.  John  Brown  of  Put-in-Bay  Island  reports  to 
me  that  '*  a  strong  westerly  wind  sometimes  de- 
presses the  water- level  at  Put  in-Bay  four  feet  below 
the  normal."  And  Mr.  Julius  Pchlman  of  Buffalo 
writes  me  as  follows  :  **  I  learn  from  the  records  of 
the  signal  office  here  that  the  heaviest  south-west 
storms  on  record  raised  the  waters  at  this  end  of 
the  lake  between  eight  and  nine  feet  above  the  or- 
dinary level. 

It  is  true  that  more  violent  winds  are  encountered 
on  the  Atlantic  in  winter  than  in  summer,  but  almost 
none  of  these  are  continuous  across  the  ocean.  All 
the  cyclones  are  rotary,  and  the  storms  not  such  are 
local  and  temporary.  A  change  or  reversal  of  direc- 
tion of  the  wind  would  soon  neutralize  its  effect,  and 
in  winter  the  antagonistic  easterly  winds  are  cor- 
respondingly violent  on  the  European  coast.  On 
the  whole,  it  is  doubtful  whether  the  sum  of  the 
impulses  of  the  westerly  wind  is  much  greater  in 
winter  than  in  summer. 

Since  the  atmosphere  presses  on  the  ocean  with  a 
weight  of  nearly  fifteen  pounds  to  the  square  inch, 
it  is  evident  that  when  the  air  is  moved  the  friction 
must  be  great.  This  is  demonstrated  by  the  rapid 
raising  of  ridges  of  water  before  a  strong  wind  ;  and 
these  ridges  are  all  waves  of  translation.  Waves  of 
oscillation  occur,  but  they  are  rare  ;  and  the  ap- 
paratus so  frequently  employed  for  illustrating  wave- 
motion  by  vertical  rods  successively  lifted  is  mis- 
leading. 

Mr.  Ferrel  says,  in  conclusion,  **  A  continuous 
wind  for  some  time  in  any  direction  causes  merely 
surface  currents  of  considerable  velocity  ;*'  but  it 
requires  no  argument  to  show  that  such  surface 
currents,  if  continuous,  would  infallibly  produce  a 
movement  of  the  deeper  strata  of  water  in  the  same 
direction. 

The  time  estimated  by  Zdppritz  for  the  transmis- 
sion of  surface  motion  to  the  depth  of  a  hundred 
metres  seems  to  me  grossly  exaggerated  :  but  even 
if  ten  times  longer  than  his  estimates,  the  great 
equatorial  wind,  which  has  doubtless  been  blowing 
from  east  to  west  since  the  ocean  has  had  an  ex- 
istence, would  be  amply  sufficient  to  establish  a 
movement  that  would  form  a  primum  mobile  for  the 
whole  system  of  oceanic  circulation. 

That  gravitation  is  a  factor  in  oceanic  circulation 
is  proven  by  the  presence  of  ice-cold  water  in  the 
abysses  of  the  ocean  under  the  eauator,  —  water  that 
must  have  flowed  in  from  the  polar  regions,  —  but  it 
has  seemed  to  me,  and  to  many  others  whose  opin- 
ions are  worth  more  than  minpi  that  it  is  a  much 
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lew  important  factor  than  wind-friction.  ThoM 
interested  in  the  subject  will  do  well  to  read  the 
chapters  on  ocean- currents  in  CrolFs  *  Climate  and 
time.*  and  the  papers  by  Croll  and  Carpenter  in  the 
London  and  Edinburgh  Philotophical  journal,  and 
the  Proceedings  of  the  Royal  society. 

J.  S.  Newbxrry. 
Colambia  college,  July  1. 


Private  research  and  government  science. 

Since  the  promulsation  and  discussion  of  the  bill  to 
curtail  the  work  of  the  scientific  bureaus  at  Wash- 
ington, and  Mr.  Herbert*s  appeal  **to  the  best  liter- 
ary and  scientific  thought  of  the  country  to  come  to 
onr  aid  and  join  us  in  the  effort  to  effect  a  reform  and 
arrest  this  pernicious  tendency,"  much  has  been  writ- 
ten and  said  upon  this  subject. 

One  of  the  chief  arguments  brought  to  bear  by 
those  opposed  to  the  extraordinary  scientific  progress 
being  made,  and  the  vast  amount  of  scientific  work 
being  done  by  this  country  at  the  seat  of  its  govern- 
ment, is,  that  this  work  is  proving  detrimental  to  pri- 
vate research  in  similar  channels. 

Further,  it  has  been  said  by  the  opposition  that  these 
scientific  publications  of  the  U.  S.  geological  survey 
are  valueless  in  the  book-markets  of  the  world  ;  and 
Mr.  Herbert  points  to  that  law  in  the  organization  of 
the  survey  which  specifies  that  it  shall  sell  all  its  pub- 
lications not  exchanged  at  cost,  and  that  during  the 
pai*t  six  years  this  sale  has  reah'zed  an  amount  but 
slightly  exceeding  fifteen  hundred  dollars. 

Now,  one  of  the  best  proofs  that  this  scientific 
activity  on  the  part  of  the  government  is  in  no  way 
checking  private  research,  has  been  recently  brought 
forward  by  Professor  Agassiz.  who  laid  before  this 
commi6.sion  of  invetitif^ation  the  titles  of  forty- eight 
publications  of  the  Mutieum  of  comparative  zuulogy 
at  Cambridge,  alone. 

But  perhaps  a  htill  better  light  is  thrown  upon  these 
two  latter  questions  by  an  unprejudiced  examination 
of  such  a  catalogue  as  is  published  by  Dulan  &  Co.  of 
37  Soho  Square,  London.  Here  we  find  five  of  Mr. 
O.  G.  Elliofs  zoological  monographs  on  Bale  for  five 
hundred  and  forty -five  dollars,  and  other  evidences 
of  the  very  higheHt  activity  in  private  research  in 
America  on  every  page.  Moreover,  to  prove  that  the 
government  publications  of  thin  country  are  not  held 
as  being  valueless  in  the  l>ook  markets  of  the  world, 
we  see  any  number  of  the  publications  of  the  geologi- 
cal survey,  and  other  scientific  bureaus  of  Washing- 
ton, on  sale  in  the  above  catalogue,  and  being  sold  at 
prices  fully  equalling  those  of  private  pulications. 
That  more  money  has  not  been  realize<l  at  the  survey 
for  the  sale  of  its  works,  simply  speaks  in  favor  of 
how  eagerly  they  are  sought  in  exchange,  leaving  but 
a  few  copies  each  year  on  hand  for  sale. 

The  excellent  handbooks  of  geology  of  this  country 
by  Dana  and  LeConte  do  not  seem  to  have  been  sup- 
pressed by  government  interest  in  this  highly  impor- 
tant work  ;  and  if  we  run  our  eyes  over  the  bibliog- 
raphy and  illustrations  of  this  science,  as  set  forth 
in  these  two  volumes,  I  defy  any  one  to  bay  that  the 
government  work  is  not  appreciated,  or  that  private 
researches  in  this  field  are  checked.  The  same  holds 
good  for  all  the  other  sciences. 

I  think  when  the  sense  of  the  vote  of  the  *'  best 
literary  and  scientific  thought  of  this  country"  is 
taken  upon  Mr.  Herbert*s  appeal  to  suppress  such 
works  as  the  paleontological  monographs  of  Marsh, 


Ward,  White,  and  others,  and  the  magnificent  pub- 
lications in  the  bibliography  of  science  undertaken 
and  accurately  carried  through  by  our  government, 
there  will  be  an  enormous  zero  on  his  side  of  the 
ticket.  Oovernment  moneys  can  be  squandered  on 
far  worse  things  in  the  times  of  peace,  than  such 
schemes  as  powerfully  aid  the  progress  of  knowledge, 
culture,  science,  and  learning.  Be  it  said  to  the 
credit  of  this  country  that  she  sees  fit  to  invest  her 
surplus  means  to  the  advancement  of  such  ends. 

R.    W.   Shufeldt. 
Fort  Wlngate,  N.  Mez.,  June  29. 


Expulsion  theory  of  comets. 

Mr.  Proctor*s  article  in  a  recent  number  of  th<» 
Nineteenth  century,  on  the  expulsion  theory  of 
comets,  leads  one  to  believe  that  the  solution  of  this 
problem  is  not  only  as  far  off  as  ever,  but  that  little 
headway  is  being  made  for  a  general  clearing-up  of 
the  *  mystery.*  There  are  many  serious  objections  to 
this  particular  theory  of  the  origin  of  comets.  We 
admit,  of  course,  that  the  earth  and  Mars,  for  instance, 
or  even  the  moon,  may  have  been  at  one  time  scenes 
of  vast  fiery  eruptions,  etc.  But  that  this  cast-off 
matter  should  go  out  into  space  in  a  burning  state, 
and  continue  to  go  out,  probably,  for  a  great  number 
of  years,  then  return,  still  in  a  burning  state  (the 
alleged  comet). — while  the  liody  from  which  it  was  ex- 
pelled, and  a  much  greater  size  as  a  matter  of  course, 
always  remaining:  in  close  proximity  to  the  sun,  and 
drawing  closer  all  the  time,  should  cool  down  and  be- 
come solid  and  non-luminous,  such  as  the  earth.  Mars, 
or  the  moon  is  at  the  present  time, — is  certainly  some- 
thing on  which  Mr.  Proctor's  theory  throws  little 
light.  The  expelled  matter  must  naturally  cool  down 
the  samo  as  the  boily  from  which  it  was  ex()elleil,  and 
except  by  accident,  considering  the  di*itaiice  it  would 
have  to  travel  to  meet  another  source  of  heat  (a  sun), 
we  can  onlv  come  to  one  conclusion  in  regard  to  the 
expulsion  theory,  it  won^t  do.  Q. 

Brooklyn,  June  89. 

Flooding  the  Sahara. 

Mr.  O.  W.  Plympton's  very  interesting  and  sugges- 
tive article  on  the  flooding  of  the  Sahara  (Science, 
vol.  vii.  pp.  •'!4:?-.'344)  induced  me  to  make  some 
numerical  estimates,  based  upon  the  data  furnished 
by  him,  which  may  be  of  some  interest  to  readers  of 
Science.  He  shows  that  **the  area,  which,  lying  be- 
low the  Mediterianean,  can  possibly  be  flooded  by  it  " 
(the  united  areas  of  the  depressed  portions),  is,  by  M. 
Roudaire's  measurements,  about  8, 1(X)  square  miles  ; 
and  the  average  depth,  if  flooded,  would  be  78  feet. 
Now,  assuming  the  area  of  the  cross-section  of  the 
water  of  the  Inlet  Canal  to  be  2,000  square  feet,  and 
the  average  velocity  of  the  inflowing  water  during 
the  whole  time  of  flooding  to  be  2  feet  ]>er  second  (not 
a  low  estimate),  it  follows  that  the  average  inflow 
would  be  4,000  cubic  feet  per  second =8,456  X 10*  cubic 
feet  per  day  =  1,262,277x10^'  cubic  feet  i)er  year. 

Again  :  8,100  square  miles  =  864,280x10^  square 
feet ;  and,  the  average  depth  being  78  feet,  the 
amount  of  water  required  to  flood  it  to  this  depth 
=  67,409,971x10'^  cubic  feet.  Consequently  such  a 
canal  would  require  58.4  years  to  flood  the  compara- 
tively small  and  shallow  Saharian  lake,  under  the 
assumption  that  duiing  the  inflow  no  water  was  lost 
by  evaporation  or  by  absorption  into  the  porous  bed. 
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In  such  an  arid  and  hot  climate,  evaporation  alone 
would  probably  prolong  the  time  of  flooding  fur 
hundreds  of  years  :  indeed,  the  time  might  be  pro- 
longed indefinitely,  for  the  loss  by  evaporation  might 
ultimately  be  equal  to  the  supply  by  inflow.  We 
have  a  case  in  point  in  Pyramid  Lake,  in  Nevada, 
into  which  the  bold  and  rapid  outlet  of  Lake  Tahoe 
(Truckee  River)  perpetually  flows  without  flooding  it. 
Of  course,  by  increasing  the  dimensions  of  the  Inlet 
Canal,  or  augmenting  the  velocity  of  the  inflowing 
water,  the  computed  time  of  flooding  might  be  pro- 
portionately shortened  ;  but,  after  all,  the  feeble 
efforts  of  man  are  insignificant  in  relation  to  the 
great  hydraulic  systems  of  natui*e. 

John  LeConte. 
Berkeley,  C&l.,  June  29. 

A  dissolving  smoke-ring. 

The  remarkable  breaking-up  of  a  smoke-ring  from 
a  locomotive  in  Chicago  was  observed  by  me,  a  few 
days  since,  in  company  with  a  mechanical  engineer 
of  New  York,  whose  estimate  of  size  and  height  I 
adopt.  The  ring  rose  to  an  elevation  of  about  one 
hundred  and  fifty  feet,  and  attained  a  diameter  of 
twenty  or  twenty- five  feet,  as  nearly  as  could  be  esti- 
mated. It  broke  up  suddenly  with  a  rush  of  the 
smoke  along  the  line  of  the  ring  toward  two  centres ; 
namely,  the  smoke  of  the  south  half  coming  together 
in  the  centre  of  that  half  of  the  line,  and  the  smoke 
of  the  north  half  correspondingly  to  a  centre  in  the 
north.  After  these  momentary  and  confused  aggrega- 
tions, all  semblance  of  form  disappeared.  A  vortex 
ring  is  different  from  the  theoretic  planetary  ring 
breaking  up  into  satellites,  but  aggregation  of  the 
dissolving  smoke-ring  is  suggestive. 

H.  W.  Pabkeb. 
Grinnell,  lo. 

Surface  tension  and  muscular  contraction. 

I  would  offer  as  an  attempt  to  explain  the  nature 
of  muscular  contraction  the  hypothesis  that  the  con- 
traction is  due  to  the  phenomena  of  surface  tension. 

By  surface  tension  of  a  liquid  is  meant  a  peculiar- 
ity presented  by  its  surface,  due  to  a  difference  in 
state  between  the  molecules  in  the  surface  and  those 
in  the  interior  of  the  liquid.  That  there  must  be  an 
essential  difference  between  the  surface  of  a  mass 
and  its  interior  follows  from  the  fact  that  the  molec- 
ular forces  acting  on  any  particle  within  the  mass 
are  equal  in  every  direction,  and  so  must  balance 
one  another  ;  while  the  particles  in  the  surface  film, 
having  no  particles  above  them,  are  acted  on  only 
from  below  and  at  the  sides,  and  so  are  constantly 
drawn  down  against  the  mass  :  so  that  the  liquid  must 
be  under  a  definite  surface  tension. 

This  surface  film  behaves  as  a  perfectly  elastic 
membrane  stretched  in  every  direction  by  equal  ten- 
sions, and  takes  the  form  of  smallest  area  consistent 
with  the  conditions.  This  tendency  of  the  film  to 
become  as  small  as  possible  is  well  illustrated  by  the 
soap-bubble,  which  may  be  considered  as  a  layer  of 
water  with  two  surface  films.  So,  when  left  to  its 
own  molecular  forces,  a  drop  of  liquid  assumes  that 
form  having  the  smallest  superficies,  with  a  given 
content,  which  is  the  sphere. 

When  a  drop  of  liqmd  rests  upon  a  surface  which 
it  does  not  wet,  it  assumes  the  form  of  a  sphere  more 
or  less  flattened  out;  and  the  greater  the  surface 
tension  of  the  liquid  forming  the  drop  is,  the  more 


nearly  does  it  approach  the  spherical  form,  and  what- 
ever alters  its  surface  tension  causes  a  corresponding 
alteration  in  the  form  of  the  drop. 

Many  substances,  even  in  small  quantity,  exert  a 
considerable  influence  on  the  surface  tension  of 
liquids. 

If  a  drop  of  water  resting  upon  a  greasy  surface, 
which  it  does  not  wet,  be  touched  with  a  little 
alcohol,  its  surface  tension  is  diminished,  and  it 
immediately  spreads  out  over  a  larger  area :  but, 
when  the  alcohol  evaporates,  the  surface  tension  of 
the  water  is  increased,  and  it  again  contracts  into  a 
more  globular  form. 

Remarkable  changes  in  form  are  caused  when  a 
globule  of  mercury  is  electrically  polarized.  In  or- 
ganic substances  the  surface  tension  increases  with 
the  increase  of  certain  elements  entering  into  their 
composition,  and  diminishes  with  the  increase  or 
diminution  of  others  ;  e.g.,  in  butyric  acid  and  acetic 
anhydride  the  increase  of  oxygen  and  diminution  of 
hydrogen  increase  the  surface  tension. 

Now,  to  see  the  bearing  of  this  upon  the  contrac- 
tion of  a  muscular  fibre,  it  is  necessary  to  remember 
that  the  surface  tension  of  a  liquid  may  be  changed 
by  a  change  in  its  composition,  that  the  contracting 
elements  of  a  muscular  fibre  are  the  cells,  and  that 
the  composition  of  the  cells  is  changed  at  the  time  of 
a  contraction. 

The  cells  are  of  an  oblong  shape  extended  in  the 
axis  of  contraction  ;  and  when  contraction  occurs  the 
cells  grow  shorter  and  thicker,  just  as  an  oblong 
drop  of  water  grows  shorter  and  thicker  when  its 
surface  tension  is  increased. 

Now,  a  tendency  to  contraction  must  follow  an  in- 
crease in  the  surface  tension  of  the  cell ;  and  that 
there  probably  are  changes  in  the  surface  tension  of 
the  cell  during  contraction,  follows  from  the  fact  that 
there  are  chemical  changes  in  the  cell,  more  rapid 
during  contraction  than  rest.  The  changes  occurring 
in  acting  muscle  may  be  identical  with  those  in  rest- 
ing muscle  ;  but  in  resting  muscle,  restoration  keeps 
pace  with  destruction,  while  in  contraction,  destruc- 
tion largely  exceeds  restoration  :  so  any  thing  hasten- 
ing the  decompositions  within  the  cell  may  cause  con- 
traction. 

Exhaustion  is  explained  by  the  accumulation  of 
products  of  decomposition,  since  fatigue  in  muscles  in 
which  circulation  has  ceased  may  be  readily  removed 
by  renewing  the  current  of  blood. 

This  hypothesis  may  be  thus  summed  up :  the 
active  shortening  of  the  fibre  is  due  to  an  increase  in 
the  surface  tension  of  the  substance  of  the  cell, 
caused  by  an  increase  in  the  proportional  amount  of 
the  products  of  decomposition.  Equilibrium  is  re- 
stored— after  the  stimulus  which  hastened  the 
chemical  changes  has  ceased  —  by  a  part  of  the 
products  of  decomposition  finding  their  way  into  the 
blood-current,  and  possibly  by  the  remaining  products 
helping  to  build  up  the  original  compound. 

EL.MER  Stabb,  M.D. 
Buffalo,  N.T.,  June  95. 

Trenton  natural  history  society. 

So  far  as  my  own  communications  to  the  Trenton 
natural  history  society  are  concerned,  the  report 
thereof  in  Science  (viii.  No.  178)  is  a  wilful  misstate- 
ment. As  what  I  did  state  will  soon  be  published, 
it  is  unnecessary  to  enter  into  explanations. 

Cha8.  C.  Abbott,  M.D. 
Trenton,  N.J.,  Jaly  2. 
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FRIDAY,  JULY  9.  IW^e. 


THOUGHTS  Oy  UNIVERSITIES.' 

No  one  can  visit  Cambridge  this  summer  with- 
out remembering  that  two  hun<lre<l  and  tifty  jeani 
ago  an  acorn  was  here  planted  from  which  an  oak 
has  grown.  No  scholar  can  come  from  u  distant 
state  without  wishing  to  offer  his  tribute,  however 
inadequate  it  may  he,  to  the  wisdom  which  has 
governed  the  counsels  of  Harvard  through  eight 
generations.  A  graduate  of  Yale  will,  I  trust,  \tQ 
pardoned  for  associating  the  name  of  his  own  alma 
mater  with  that  of  her  elder  sister.  Their  united 
influence  has  not  only  been  strong  in  New  Eng- 
land, but  strong  in  other  |X)rtionH  of  the  land.  It 
is  difficult  to  surmise  what  would  have  lxH>n  the 
condition  of  Anieri(*an  society  if  these  foundations 
had  never  existed.  Their  gruduat(*s  have  pro- 
moted the  litiTature,  the  scieni*e,  the  statosman- 
ship,  and  the  religion  of  the  land  :  but  more  than 
this  is  true.  Tlieir  methods  <}f  instruction,  their 
unwritten  laws,  their  high  en<leavors.  and  their 
academic  spirit  liave  re-ap|>eanHl  in  eac*h  new  state 
of  the  w^est,  as  each  new  state  has  initiat^nl  its 
social  order.  To  be  governed  by  the  exjierienre 
of  Harvard  and  Yale  is  in  many  an  edu<*a- 
tional  court  an  ap|H>al  Uj  common  law.  To 
establish  another  Harvanl  or  another  Yale,  to 
nurture  the  germ  fnmi  which  a  great  university 
might  grow,  has  l)een  the  aspiration  of  inany  a 
patriot,  of  many  a  Christian.  It  was  a  laureate 
of  both  Harvard  and  Yale,  the  sagai*ious  Maiias- 
seh  Cutler,  who  initiated  the  policy  of  secMiring 
in  the  states  beyond  the  Alleghanies  a  (HTtain 
portion  of  the  public  lands  for  the  foundation  of 
universitit^.  Among  the  pioneers  of  California 
was  <me  who  went  from  New  England  *  with  col- 
lege on  the  brain;*  and  now  every  ship  which 
enters  the  Golden  Gate  faces  the  buildings  of  a 
university  which  Henry  Durant  did  much  to 
establish. 

The  history  of  higher  education  as  guidiHl  by  the 
two  oldest  foundations  in  this  country  may  Ih*  (con- 
sidered in  four  periods :  in  the  first,  extending 
from  the  earliest  settlement  until  the  revolution, 
the  English  college  idea  was  dominant  in  its  sim- 
plest form  ;  the  second,  following  tlie  severance  of 
allegiance  to  the  crown,  was  the  time  when  profes- 

1  An  addreM  before  the  Phi  Beta  Kappa  aoolety  of 
Harvard  college,  July  1,  l(fl6,  by  Daniel  C.  Oilman,  preai- 
dent  of  the  Johns  Hopkins  university. 


sional  hcIiooIh  in  tno<iicine,  law,  and  theology  were 
begun  :  the  third,  lH*ginning  about  the  middle  of 
this  century,  was  inarkinl  by  the  formation  of 
scientific  schools  ;  and  in  the  prt^sent  p(*riod  we  are 
looking  for  the  fultilmeiit  of  the  univei*sity  ideal, 
brought  hither  by  the  earliest  immigrants  from 
England. 

Tlie  (^olonial  vo(*abular\'  was  modest.  Whatever 
else  it  might  be,  *  university  '  sjeemwi  a  very  great 
noun,  to  lie  use<l  as  guanledly  as  *  episco|)acy  '  or 

*  sovereignty.'  In  the  earliest  mention  I  remember 
of  the  cnulle  of  Harvard,  the  alternative  is  found, 

•  a  si'htNil  or  col  ledge  ; '  and  in  Connecticut,  *  col- 
legiate schoi»r  was  in  vogue  for  seventeen  years. 
••  We  on  puriHwe  gave  your  academy  as  low  a 
name  as  we  (*ould  that  it  might  the  lietter  stand  in 
wind  and  weather,**  said  the  well-known  civilians 
who  were  consulttnl  in  1701  by  PieriMmt  and  his 
colleagU(*H  at  the  mouth  of  the  Quinnipiac.  Else- 
wliens  under  other  influences,  there  was  not  the 
same  caution,  nor  the  same  suctress.  Several 
years  lH>f<}re  tht*  si4tlement  of  Massachusetts  Hay, 
the  Virginia  conijiiiny  determined  to  set  apart,  at 
Henrico,  ten  thousand  acres  of  land  for  *a  univer- 
sity,* including  one  thousand  for  a  college  *  f<»r 
the  <*hildren  of  the  infidels.*  There  was  another 
projtH't  for  a  univerHity  as  early  as  16!iM,  which 
has  lately  Imh^h  brought  to  light.  Dr.  K,  D.  Neill, 
in  *  Virginia  Vdusta,*  calls  attention  t<»  the  fact 
that  an  island  in  the  Sumpiehanna,  which  the 
trav(>ller  may  sih*  to  the  nr>rth  as  hv  crosses  the 
railnuid-bridge  at  llavri»  de  (iirace,  wim  conditicm- 
ally  given  for  **the  foundinge  and  maintenance 
of  a  universilie  and  such  schools  in  Virginia  as 
shall  then*  U*  ereeteil  and  shall  In*  <*alled  Aciitie- 
mill  VirginivuHiH  el  ihtonieuHiH.^'  The  <leath  of 
the  [irojei'tor,  Edward  Palmer,  interrupte<l  his 
plans. 

Mr.  Dexter  has  (*st4iblisheil  the  fact,  that,  before 
1047,  nearly  a  hundriHl  graduates  of  English  uni- 
versiti(*s  had  inigratiHl  to  New  England,  three- 
fourths  of  whom  wei*e  from  Cambridge  ;  imd  the 
elalN>rat«'  volunii*s  of  Mullinger  exhibit  in  great 
fulness  the  conditions  of  collegiate  and  university 
life  as  they  were  known  to  thi>se  Cambridge  wan- 
derers in  the  earliest  half  of  the  seventeenth  cen- 
tury. It  is  evident  that  the  university  idi>a  was 
then  subordinate  to  the  collegiate  ;  logic  was  rid- 
ing a  high  horse ;  science  and  literature,  as  then 
represented  by  mathematics  and  Greek,  were  alike 
undervalued.  An  anecdote  recorded  by  Mullinger 
reveals  at  a  glance  the  situation.     **Seth  Ward, 
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having  lighted  on  some  mathematical  works  in  the 
library  of  Sidney,  could  find  no  one  to  interpret 
them.  The  books,  says  his  biographer,  were  Greek, 
—  I  mean  unintelligible  to  all  the  fellows."  The 
spirit  of  observation,  experiment,  and  research, 
was  rarely  apparent ;  discipline  by  masters  and 
tutors  took  precedence  of  the  inspiration  of  pro- 
fessors. When  we  consider  this  origin,  still  more 
when  we  recall  the  poverty  of  the  colonists,  and 
still  more  when  we  think  of  the  comprehensiveness 
of  the  university  ideal,  even  in  the  seventeenth 
century,  it  is  not  strange,  that,  before  the  revolu- 
tion, American  colleges  were  colleges,  and  noth- 
ing more.  Even  degrees  were  only  conferred  in 
the  faculty  of  arte.  In  1774,  when  Governor 
Hutchison  was  discussing  colonial  affairs  in  Lord 
Dartmouth's  office,  Mr.  Pownall  asked  if  Harvard 
was  a  university,  and,  if  not,  on  what  pretence 
it  conferred  degrees.  Hutchison  replied  **that 
they  had  given  Masters'  and  Bachelors'  degrees 
from  the  beginning  ;  and  that  two  or  three  years 
ago,  out  of  respect  to  a  venerable  old  gentle- 
man they  gave  him  a  doctor's  degree,  and  that 
the  next  year,  or  next  but  one,  two  or  three  more 
were  made  Doctors.  .  .  .  After  so  long  usage  he 
thought  it  would  be  hard  to  disturb  the  college." 

It  is  a  significant  fact  that  at  the  beginning  of 
the  revolution,  in  1776,  George  Washington  was 
made  a  do<'tor  of  laws  at  Harvard,  and,  at  its 
close  in  1783,  John  Warren,  a  doctor  of  medicine. 
From  that  time  on,  there  was  no  hesitation  in  the 
bestowal  of  degrees  in  other  faculties  than  that  of 
arts. 

I  need  not  rehearse  the  steps  by  which  the 
schools  of  medicine,  law,  and  theology  were  added 
to  the  college  ;  cautiously,  indeeil  (as  outside 
departments,  which  must  not  be  allowed  to  draw 
their  support  from  the  parent  trunk),  and  yet  per- 
manently. It  is  a  noteworthy  fact  that  the  ex- 
ample of  Harvard  and  Yale  in  establishing  theo- 
logical schools  has  rarely  been  followed  in  other 
places,  even  where  schools  of  law,  medicine,  and 
science  have  been  established.  It  is  enough  to 
add  that  professional  education  was  organissed 
during  the  first  thirty  or  forty  years  of  this  cen- 
tury, in  a  much  less  orderly  way  than  that  in 
which  the  colleges  were  instituted. 

The  third  period  in  the  development  of  higher 
education  was  the  recognition  of  the  fact,  that, 
besides  the  three  traditional  professions,  a  multi- 
tude of  modem  vocations  required  a  liberal  train- 
ing. In  consequence  of  this,  came  scientific 
schools,  often,  at  first,  adjacent  to  the  Clascal 
colleges,  and  sometimes  on  independent  founda- 
tions, many  of  these  schools  being  aided  by  the 
national  provision  for  technical  instruction  and  by 
other  noteworthy  gifts. 


We  are  now  fairly  entered  upon  the  fourth 
period,  when  more  attention  than  ever  before  will 
certainly  be  given  to  the  idea  of  the  university,  — 
an  idea  long  dormant  but  never  dead.  The  second 
decennium  of  this  century  was  but  just  begun, 
when  a  university  was  chartered  in  Maryland ; 
and  before  it  closed,  the  first  of  the  western  uni- 
versities, endowed  by  a  gift  of  the  public  lands, 
was  organized  in  the  county  and  town  of  Athens, 
O.,  precursor  of  the  prosperous  foundation  in 
Michigan,  and  of  like  institutions  in  other  parts 
of  the  old  north-western  territory.  Early  in  this 
century,  Americans  had  frequently  gone  abroad 
for  medical  and  scientific  training,  but  between 
1820  and  1830  many  turned  their  eyes  to  Germany 
for  historical  and  philological  study  ;  and  the  line 
which  began  with  Everett.  Ticknor,  Bancroft,  and 
Woolsey,  has  been  unbroken  to  this  day.  Through 
these  returning  wanderers,  and  through  the  im- 
portation from  Germany,  England,  and  Switzer- 
land, of  foreigners  distinguished  as  professors,  — 
Lieber  and  Beck,  Sylvester  and  Long,  Agassiz  and 
Guyot,  and  their  compeers,  —  the  notion  of  a  philo- 
sophical department  of  a  university,  superior  to  a 
college,  independent  of  and  to  some  extent  in- 
troductory to  professional  schools,  has  become 
familiar.  But  the  boldest  innovation,  and  the  most 
influential,  was  the  work  of  one  whose  name  is 
perpetually  associated  with  the  Declaration  of 
Independence  and  the  University  of  Virginia.  It 
was  in  1826  that  his  plans  assumed  form,  and  in- 
troduced to  the  people  of  this  country  —  not  with- 
out some  opposition  —  the  free  methods  of  con- 
tinental universities,  and  especially  of  the  Univer- 
sity of  France. 

Thus,  afi  years  have  rolled  on,  the  word  *  uni- 
versity,' at  first  employed  with  caution,  has  been 
reiterated  in  so  many  connections,  that  it  has  lost 
its  distinctive  significance,  and  a  special  plea  must 
bo  made  for  the  restoration  to  its  true  sovereignty, 
of  the  noblest  term  in  the  vocabulary  of  educa- 
tion. Notions  injurious  and  erroneous  are  already 
abroad.  Poor  and  feeble  schools,  sometimes  in- 
tended for  the  destitute,  beg  support  on  the  ground 
that  they  are  universities.  The  name  has  been 
given  to  a  school  of  arts  and  trades,  to  a  school  of 
modern  languages,  and  to  a  school  in  which  only 
primary  studies  are  taught.  Not  only  so,  but 
many  graduates  of  old  and  conservative  institu- 
tions, if  we  may  judge  from  recent  writings,  are 
at  sea.  There  are  those  who  think  that  a  univer- 
sity can  be  made  by  so  christening  it ;  others 
who  suppose  that  the  gift  of  a  million  is  the  only 
requisite  ;  it  is  often  said  that  the  establishment  of 
four  faculties  constitutes  a  university ;  there  is  a 
ciu-rent  notion  that  a  college  without  a  religion  is 
a  university,  and  another  that  a  college  without  a 
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eurriculuiii  is  a  univerHiiy.  I  have  even  read  in 
the  new8|Ni|)er8  the  de^M^ription  of  a  building 
which  **  will  be,  when  finished,  the  finest  iiniver- 
aity  in  the  country  ; "  and  I  know  of  a  school  for 
girls,  the  trustees  (»f  which  n(»t  only  have  the 
power  to  confer  all  degrei>«,  but  may  designate  a 
bcMird  of  lady  managers  |M)SHi*ssing  the  same 
powers. 

Surely  it  is  time  for  the  scholars  of  the  country 
to  take  their  bearings.  In  (Cambridge  the  anniver- 
sary so  soon  to  be  c*elebrat4Hl  will  not  U*  allowed 
to  pass  with<»ut  munificent  contributions  for  most 
noble  ends ;  the  president  of  Yale  college,  who 
this  day  assumes  his  high  office  with  the  unani- 
mous plaudits  of  Yalensians,  is  the  repn^sentative 
of  the  university  idea  basiMl  u|>on  academic*  tradi- 
tions ;  the  voice  of  Princeton,  like  a  herald,  has 
proclaimed  its  pur|K)6es ;  C<»rneli  has  su(rce<Hl«.Hl  in 
a  litigation  which  establishes  its  right  to  a  large 
endowment ;  the  secretary  of  the  interior  has 
commended  to  congress  the  im|M)rtance  of  a  na- 
tional university,  and  a  bill  has  lM>en  intnMluccHl 
looking  towards  such  an  establishment ;  the 
Roman  Catholic  Church,  at  its  r^nrent  council  in 
Baltimore,  initiate<l  measures  for  a  university  in 
the  capital  of  the  nation  ;  while  on  the  remotest 
borders  of  the  land  the  gift  of  many  millions  is 
assured  for  promoting  a  new  foundation.  Aln>ady, 
in  the  Mississippi  valley,  men  an*  lal)oriously  un- 
folding their  lofty  ideals.  It  is  therefc»re  a  critical 
time.  Wise  plans  will  Ih«  like  go«>d  scihI  :  they 
will  spring  up,  and  bear  fruit  a  hundnnl-fold. 
Bad  plans  will  be  like  tares  growing  up  with  the 
wheat,  impossible  to  eradicate. 

It  is  obvious  tliat  the  m(Hles  of  organization 
will  var>',  so  that  we  shall  have  many  ditTerent 
types  of  universiti<»s.  Four  tyiH»s  have  already 
appeannl,— thom>  which  jtroceed  from  the  original 
historic  colleges,  those  establisluMl  in  the  name  of 
the  state,  those  avowedly  iH'trlcsiastical,  and  those 
which  are  found<Mi  by  private  U^ne factions.  Ksu^h 
mode  of  organization  has  advantjiges  which  may 
be  defende<l,  each  its  limitationN.  If  the  o1<1«t 
colleges  suffer  from  tnulitions,  the  younger  hi(*k 
experience  and  historic  growth,  llie  state  univer- 
sities are  liable  to  iM>litical  mismanagement :  «H.*cle- 
siastical  foundations  are  in  danger  of  Inking  narrow. 

Under  these  circumstances,  I  ask  you  to  <*on- 
sider  the  characteristics  of  a  university,  the  nuirks 
by  which  it  should  be  distinguishe<l. 

It  is  needless  U'fore  this  audience  to  re|)eat  the 
numerous  definitions  whir*li  have  been  frameil,  or 
to  rehearse  the  brilliant  projects  which  have  Iteen 
formed  by  Ieanie<l,  gifte«l  men  ;  but  I  hopi'  it  will 
not  be  amiss  to  recall  some  of  the  noble  aims 
which  have  always  inspired  endeavors  to  establish 
the  highest  institutions  of  learning. 


Among  the  brightest  signs  of  a  vigorous  uni- 
versity, is  zetd  for  the  advancement  of  learning. 
AnotluT  phrase  has  lieen  lately  used,  the  *  endow- 
ment of  n»search.*  I  pn'fer  the  other  term  ;  for  it 
takes  us  kick  to  the  dawn  of  modem  science,  and 
connects  our  «»(Torts  with  those  of  three  hundred 
years  ago,  when  Francis  Bac<m  gave  an  impulse 
to  all  subsequent  thought,  and  published  what  his 
re<!ent  biograph«'r  has  calle<l  tlie  first  great  book 
in  FnglLsh  prosc^  of  stvular  interest,  —  **  the  first 
of  a  long  line  of  iKHtks  which  have  attemptcnl  to 
teach  Knglish  readers  how  to  think  of  knowledge, 
to  make  it  really  and  intelligently  the  interest, 
not  of  the  scho<»l  or  the  study  or  the  laboratory 
only,  but  of  s(»ci«>ty  at  large.  It  was  a  lMN)k  with 
a  puriKwe,  new  tln»n,  but  of  which  we  have  seen 
the  fulfilment." 

The  proi^esM's  by  which  we  gain  acquaintance 
with  the  world  an»  very  slow.  The  detection  of 
another  ast^Toid,  the  calculation  of  a  new  orbit, 
the  m(*asuremcnt  of  a  lofty  iH.*ak,  the  discovery  of 
a  bird,  a  fish,  an  insiH't,  a  flower,  hitherto  *  un- 
known to  science,*  would  be  but  trifles  if  each 
new  fact  remaincHl  apart  from  other  facts ;  but» 
when  among  leanKnl  men  disc.*overies  are  brought 
into  relatiouH  with  familiar  truths,  the  group  sug- 
gests a  law,  the  law  an  inference,  the  inference 
an  exiK'riment,  the  exiH*riment  a  conclusion  :  and 
so  from  fact  to  law,  and  from  law  to  fact,  with 
rhythmic  movement,  knowledge  marches  on, 
wliih*  eager  hosts  of  practical  men  stand  ready 
t<»  apply  to  hunum  life  each  fresh  discovery.  In- 
V(*stigation,  co-ordinatiun.  and  promulgation  are 
not  iK^rforuHKl  exclusively  by  universities ;  but 
these  priK't>sM>s,  so  fruitful  in  good,  are  most  efU- 
ci«»nt  where  large  nund>ers  of  the  erudite  and  the 
ac*ntf\  of  strong  reasoners  and  faithful  critics,  are 
associate<l  for  mutual  assistance.  corrtK*tion,  and 
encouragement.  It  is  an  inipn^ve  |>assage  with 
which  the  ]ament(*d  Jevons  <;losed  his  •  Principles 
of  scien<*e.'  After  reminding  the  reader  of  the 
infinite  domain  of  mathematical  inquiry,  com- 
panil  with  whi<*h  the  whole  accomplishments  of 
a  Ijiiplace  or  a  Lagrange*  are  as  the  little  comer  of 
the  multiplication  table,  which  has  really  an  in- 
definite extent,  he  goi*s  on  to  say  that  inconceiv- 
able advanc*es  will  lie  made  l»y  the  human  intellect 
unless  there  is  an  unforescH^n  catastrophe  to  the 
siHH'ies  or  the  globt*.  *•  Since  the  time  of  Newttm 
and  licibnitz.  whole  worlds  of  problems  have  l)een 
soIvihI,  which  Ijefore  were  hardly  conceivetl  as 
matters  of  in(|uiry.  In  our  own  day,  extended 
methods  of  mathematical  reasoning,  such  as  the 
system  of  quaternions,  have  lieen  brought  into 
exist(*nce.  What  intelligi*nt  man  will  doubt  that 
the  rwomlite  si>eculations  of  a  Cayley  or  a  Syl- 
vester may  |iossibly  lead  to  some  new  methods,  at 
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the  simplicity  and  power  of  which  a  future  age 
will  wonder,  and  yet  wonder  more  that  to  us  they 
were  so  dark  and  difHcult  ?  " 

Let  me  draw  an  illustration  from  another  science 
which  will  be  acknowledged  as  of  transcendent 
importance  even  by  those,  if  such  sceptics  there 
be,  who  have  no  confidence  in  transcendental 
mathematics.  Cohnheim,  the  great  pathologist  of 
Germany,  whose  death  occurred  in  1884,  declares, 
in  the  introduction  to  his  *  General  pathology,' 
that  the  study  of  the  causes  of  disease  is  absolutely 
without  limits,  for  it  touches  upon  the  most  het- 
erogeneous branches  of  science.  Cosmical  phys- 
ics, meteorology  and  geology,  not  less  tlian  the 
social  sciences,  chemistry,  as  well  as  botany  and 
zo51ogy,  all  bring  their  contributions  to  that 
branch  of  pathology.  So,  with  all  his  knowledge 
and  ability,  this  leader  in  pathology  restricted  his 
own  work  to  the  study  of  disordered  physiological 
functions.  But  what  prevention  of  suffering, 
what  sanitary  alleviations,  what  prolongation  of 
life,  may  we  not  anticipate  in  future  generations, 
when  man  thoroughly  understands  his  complex 
environment,  and  adapts  himself  to  it? 

In  the  accumulation  of  knowledge,  as  of  other 
forms  of  wealth,  saving  must  follow  earning.  So 
among  the  offices  of  a  university  we  find  the  con- 
servation of  exj)erience.  Ignorant  as  the  nine- 
teenth century  appears  when  we  survey  the  long 
category  of  inquiries  now  held  in  abeyance  by 
mathematicians,  astronomers,  physicists,  chemists, 
and  biologists,  by  ethnologists,  philologers,  his- 
torians, and  publicists,  let  us  ask  how  much  man 
has  advanced  since  the  ages  of  stone,  of  iron,  and 
of  brass.  Such  books  as  Tylor's  and  Morgan's, 
such  observations  as  those  of  Livingstone  and 
Stanley,  show  us  what  man  is  without  a  history  ; 
what  society  is  where  no  storage  is  providcni  for 
the  lessons  learned  by  successive  generations,  and 
where  the  wisest  and  best  are  content  to  j)ass 
away,  leaving  no  sign.  It  is  the  business  of  uni- 
versities, not  only  to  perpetuate  the  records  of  cul- 
ture, but  to  bring  them  out  in  modem,  timely, 
and  intelligible  interpretations,  so  that  all  may 
know  the  laws  of  human  progress,  the  dangers 
which  imperil  society,  the  conditions  of  advancing 
civilization.  Experiments  upon  fundamental 
laws  —  such  as  the  establishment  of  home  rule, 
and  the  adjustment  of  the  discord  between  indus- 
try and  capital  —  may  destroy  or  may  promote 
the  happiness  of  mcany  generations.  That  mis- 
takes may  not  l)e  made,  historical  politics  must  be 
studied,  and  what  is  this  but  the  study  of  the  ex- 
perience of  mankind  in  endeavors  to  promote  the 
social  welfare?  As  there  have  l>een  great  law- 
givers in  the  past,  whose  coiles  have  been  put  to 
secular  tests,  so  momentous    experiments  have 


run  through  centuries,  and  involved  the  welfare 
of  nations,  —  experiments  which  have  been  re- 
corded and  interpreted,  but  which  call  for  still 
closer  study,  by  the  wisest  intellects,  before  their 
lessons  are  exhausted.  Can  such  researches  be 
made  in  a  moment  ?  Can  they  be  undertaken  by 
a  knight  of  labor?  Are  the  facts  to  be  gathered 
in  a  circulating  library  ?  Or  must  we  depend  upon 
scholars  trained  to  handle  the  apparatus  of  learn- 
ing? Gladstone  and  Bryce  and  Morley  may  or 
may  not  be  right  in  all  the  subordinate  features  of 
the  measures  which  they  are  advocating ;  but  their 
influence  at  this  very  moment  is  resting  on  the 
fulcrum  of  historic  knowledge,  the  value  of  local 
self-government.  Hamilton,  Jefferson,  Madison, 
and  Marshall  were  far  from  being  '  inspired '  when 
they  initiated  the  constitutional  measures  by 
which  the  United  States  are  governed  ;  and  there 
is  abtmdant  evidence  to  show  that  they  were  stu- 
dents of  the  past  experience  of  mankind  in  con- 
federated politics.  The  compact  of  the  Mayflower 
was  reduced  to  writing  within  the  sheltering  arm 
of  Cai>e  Cod  ;  but  its  ideas  are  those  of  men  who 
knew  the  laws  of  Moses  and  Solomon,  and  who 
had  seen  in  Holland,  as  well  as  in  England,  what 
favors  and  what  hinders  the  development  of  civil 
and  religious  liberty.  Within  the  shadow  of  the 
University  of  Ley  den,  a  stone  marks  the  spot 
where  John  Robinson  lived,  taught,  and  died ; 
and  the  name  of  Elder  Brewster  of  the  Mayflower 
has  been  recently  discovered  among  the  matric- 
ulates of  Peterhouse,  Cambridge.  In  our  day  the 
pioneers  of  1849  carried  with  them  to  the  re- 
motest shores  of  the  continent  ideas  which  soon 
took  the  form  of  laws,  customs,  coUeges,  schools, 
churches,  hospitals,  unknown  under  the  Mexican 
sway ;  but  they  had  learned  these  ideas  in  the 
historic  schools  of  the  Atlantic  seaboard. 

The  universities  are  the  natural  conservators  of 
educational  experience,  and  should  be  recognized 
as  the  guides  of  public  education.  In  a  better 
state  of  society,  means  wiU  be  found  to  make  the 
men  of  learning  in  a  given  generation  responsible 
for  the  systems  of  primary  teaching  ;  giving  po- 
tency to  their  counsel  not  only  at  the  end  but  in 
every  stage  of  scholastic  life.  Upon  text-books, 
courses  of  study,  methods  of  discipline,  the  quali- 
fications of  teachers,  the  value  of  rewards,  honors, 
and  examinations,  the  voice  of  the  universities 
should  be  heard.  The  confusion  and  uncertainty 
which  now  prevail  are  indications  that  in  schools 
of  the  lowest  as  of  the  highest  grades,  re-adjust- 
ments are  needed  which  can  only  be  wisely  di- 
rected by  those  whose  learning  embraces  the 
experience  of  many  generations.  The  wisest  are 
none  too  wise  in  pedagogics,  but  they  are  better 
counsellors  than  the  ignorant. 
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Dr.  Lieber,  in  a  letter  to  Secretary  Seward,  at 
the  close  of  the  ciTil  war,  presented  a  strong  plea 
for  the  reference  of  international  disputes  to  uni- 
versities. Keinindinfi;  the  secretary  that  their  au- 
thority had  been  invokcnl  upon  internal  controver- 
sies in  France  and  (Germany,  he  ask(Hl,  Why  not 
refer  to  them  in  international  affairs  ?  Tlie  law 
faculty  of  a  renowned  university  in  a  minor  state 
would  seem,  he  sa3rs,  ''  almost  made  for  this  high 
function,  and  its  selection  as  a  court  of  interna- 
tional arbitration  would  be  a  measure  worthy  of 
England  and  the  Uniteil  States ;  **  and  he  risks  the 
prophecy  that  **  the  cis-Caucasian  nure  will  rise  at 
no  very  distant  day  to  the  selection  of  such  um- 
pires, far  more  dignified  than  a  crowned  arbitrator 
can  be." 

Among  the  offices  of  a  university,  there  is  one 
too  often  undervalued,  or  i>erlia|M  forgotten,  — 
the  discovery  and  develo|>ment  of  unusual  talent. 
I  do  not  speak  of  genius,  which  takes  care  of 
itself.  Notiody  can  tell  how  it  comes  to  pass  that 
men  of  extraordinary  minds  are  Ijom  of  common- 
place parentage,  and  bred  in  schools  of  adversity, 
away  from  books  and  masters.  Institutions  are 
not  essential  to  their  eilucation.  But  every  one 
who  observes  in  a  series  <}f  years  the  ailvancement 
of  men  of  talents,  as  distinguished  from  men  of 
genius,  must  believe  that  the  fostering  diet  of  a 
university  —  *  its  plain  living  and  high  thinking  * 
—  favors  the  growth  of  scholars,  investigators, 
reasoners,  orators,  statesmen  of  enduring  n>puta- 
tion,  poets,  and  discoverers.  Such  men  are  rarely 
produced  in  the  freedom  of  the  wildeniess,  in  the 
publicity  of  travel  and  of  trade,  or  in  the  seclusion 
of  private  life ;  they  are  not  the  natural  pnxluct 
of  libraries  and  museums,  when  these  stand  apart 
from  universities  ;  tiiey  are  rarely  prothice^l  by 
schools  of  a  lower  grade.  Kxceptions  are  familiar ; 
but  the  hist4>ry  (»f  civilization  <leclares  that  prom- 
ising youth  should  have  the  most  favorable  oppor- 
tunities f(»r  intercx)urse  witii  otlier  minds,  living 
88  well  as  dead,  comrades  as  well  as  teachers,  gov- 
ernors as  well  as  friends.  It  declan^s  that  in  most 
cases  talents  will  seize  op|)ortunity,  and  oppor- 
tunity will  help  talents.  Just  now,  in  our  own 
country,  there  is  special  rt^ason  for  attinning  that 
talents  should  be  encouraged  without  respect  to 
property.  Indeed,  it  is  quite  proliable  that  the 
rich  need  the  stimulus  of  academic  honors  more 
than  the  poor :  certainly  the  good  of  society  n^- 
quires  that  intellectual  power,  wherever  detected, 
should  be  encouraged  to  exercise  its  highest  func- 
tions. 

Cardinal  Newman  (in  a  page  which  refers  to  Sir 
Isaac  Newton*s  perception  of  truths,  mathematical 
and  physical,  though  proof  was  absent ;  and  to 
jEhrofeasor  Sylvester^s  discovery,  a  century  and  a 


half  later,  of  the  proof  of  Newton^s  rule  for  ascer- 
taining the  imaginary  roots  of  equations)  says 
that  a  ]>nrallel  gift  is  the  intuitive  perception  of 
characrter  |K)ssesse<l  by  certain  men  ;  as  there  are 
physicians  who  excel  in  diagnosis,  and  lawyers  in 
the  detection  of  c'rime. 

Maurice,  tiie  greatest  theologian  of  our  day,  was 
so  strong  an  ailv(K*ate  of  university  education, 
tluit  he  suggests  a  wtrt  of  q^to  ttamtnio  forcing 
•*  tiuMe  who  art*  <lestined  by  their  birth  or  proper- 
ty to  any  thing  above  tlie  middle  station  in  so- 
ciety, and  int(*nded  to  live  in  England,  ...  to 
show  cause  why  they  do  not  put  themselves  in  the 
liest  ]M)sition  for  becoming  what  Coleridge  calls 
the  •  clerisy  '  of  the  land.** 

Devotion  to  literature  will  always  distinguish 
a  complete  university.  Within  the  academic 
walls  you  may  always  Hnd  the  lover  of  humani- 
ties ;  here  in  |MT|ietuaI  ri'sidence,  those  who  know 
the  Athenian  dramatists,  the  Augustan  poets,  the 
meiliaeval  epic  writers,  Chaucer  and  Shaks|)eare, 
and  the  leaders  in  litc^rature  of  every  name  and 
tongue.  In  the  class-rooms  of  the  university, 
successive  generations  of  youth  should  be  pre- 
sented to  these  illustrious  men.  The  secrets  of 
their  excellence  should  be  pc»ijited  out ;  the  de- 
lights of  lit4*nu*y  enjoyment  should  be  set  forth ; 
the  iKJssibilities  of  production  in  our  day  should 
be  indicated  ;  and,  withal,  the  principles  of  crit- 
icism shikuld  U*  inculcated,  as  n>uiote  from  sar- 
casm and  fault-tinding  on  the  one  hand,  as  from 
]irostrate  a<lonition  and  overwrought  symiMithy  on 
the  other. 

It  is  common  in  these  days  to  lament  that  the 
taste  of  the  pul)li(\  as  indicatcnl  by  the  remorseless 
self-rtKHtrding  apiMiratus  of  the  public  libraries  and 
the  glaring  indications  of  the  LKK)k-stalls,  is  de- 
praved ;  but  it  is  well  to  remember  that  many 
counteracting  influences  are  vigorous.  Never  was 
Shaks|)eare  read  and  studitnl  as  he  is  to-day  : 
never  was  ('haucer  so  familiar  to  the  youth  at 
sirhool;  never  was  the  Bible  so  widely  read  ;  never 
were  such  translations  acc<*SHihle  as  are  now  with- 
in reach  of  all.  In  all  this,  the  power  of  the  uni- 
versities is  felt :  give  them  the  credit.  But  let  us 
ho|)e  that  in  the  future  mort*  attention  than  ever 
l)efore  will  hv  given  to  the  study  of  literature  and 
art.  Fortunate  wouhl  it  Ix?  if  in  every  seat  of 
learning  su<;h  a  living  teacher  C(»uld  lie  found  as 
a  Wonlhworth,  a  Tennyson,  a  Browning,  or  a 
Lowell. 

Among  the  characteristics  of  a  university,  I 
name  the  defenc*e  of  ideality,  the  maintenance  of 
spiritualism.  Tliere  are  those  in  every  generation 
who  fear  that  imiuiry  is  hostile  to  religion.  Al- 
though universities  are  the  children  of  the  Chris- 
tian church,  although  for  a  long  period  the  papal 
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Banction  was  desirable  if  not  essential  to  their 
establisliment,  although  the  earliest  colleges  in 
this  CHMintry  were  strictly  religious,  and  although 
almost  every  denomination  in  the  land  desires  its 
own  university*  there  is  an  undercurrent  of  talk 
which  shows  that  the  influence  of  the  higher  edu- 
cation is  often  regarded  in  certain  circles  as  ad- 
verse to  spiritual  and  religious  life.  If  this  were 
so,  many  would  prefer  to  see  the  academic  waUs 
fall  down  in  a  night,  and  the  treasures  of  the  ages 
reduced  to  smoke  and  ashes.  But  fortunately, 
indeed,  tliere  is  no  such  danger.  Alarmists  are 
cowards.  That  piety  is  infantile  which  appre- 
hends that  knowledge  is  fatal  to  reverence,  devo- 
tion, righteousness,  and  faith.  As  the  most  recent 
utterances  of  science  ]X)int  more  and  more  steadily 
to  the  plan  of  a  great  designer,  as  the  studies  of 
psychology  and  of  history  confirm  the  doctrine,  at 
least  as  old  as  Solomon,  that  righteousness  exalt- 
eth  a  nation,  so  we  may  afl3rm  that  the  two  essen- 
tials of  Christianity,  on  which  hang  all  the  law 
and  the  prophets,  —  the  love  of  Ood  and  the  love 
of  our  neighbor, —  are  enforced  and  not  weakened 
by  the  influence  of  universities.  We  may  also  rest 
assured  that  institutions  devoted  to  the  ascertain- 
ment of  truth  as  the  ultimate  object  of  intellectual 
exertion,  and  to  the  promulgation  of  truth  as  an 
imperative  moral  obligation,  are  not  the  harbin- 
gers of  harm.  Individuals  will  err :  generations 
will  labor  under  false  ideas ;  domineering  intellects 
will  dazzle  for  a  time  the  ordinary  mind  ;  error, 
like  disease,  must  be  clearly  understood  before  the 
mode  of  correction  can  be  formulated  :  but  there 
is  no  better  way  known  to  man  for  securing  in- 
tellectual and  moral  integrity  than  to  encourage 
those  habits,  those  methods,  and  those  pursuits 
which  tend  to  establish  truth. 

Near  the  close  of  his  address  before  the  Univer- 
sity of  Munich,  at  the  celebration  of  its  jubilee  in 
1872,  a  great  theologian,  Dr.  Ddllinger,  referred  to 
the  perils  of  the  times  in  words  which  were  re- 
ceived with  prolongeil  applause.  *•  Who  knows," 
said  he,  **  but  that  for  a  time  Germany  may  re- 
main confined  in  that  strait  prison,  without  air 
and  light,  which  we  call  materialism  ?  This  would 
be  a  forerunner  of  approaching  national  ruin. 
But  this  can  only  happen  in  case  the  universities 
of  Germany,  forgetting  their  traditions  and  yield- 
ing to  a  slmnieful  lethargy,  should  waste  their 
best  treasures.  But  no,  our  universities  will  form 
tlie  impregnable  wall  ready  to  stop  the  devastating 
flood." 

The  maintenance  of  a  high  standard  of  profes- 
sional learning  may  also  he  named  among  the 
requisites  of  a  university.  So  it  is  on  the  conti- 
nent of  Europe,  so  partially  in  Great  Britain,  so  it 
should  be  everjrwhere.    The  slender  means  of  our 


fathers  compelled  them  to  restrict  their  outlays  to 
that  which  was  regarded  as  fundamental  or  gen- 
eral education  ;  and  so  it  came  to  pass  (as  we  have 
already  been  reminded)  that  professional  schools 
were  established  in  this  country  as  independent 
foundations.  Even  where  they  are  placed  under 
the  imiversity  aegis,  they  have  been  regarded  as 
only  children  by  adoption,  ready  enough  for  the 
funds  which  have  been  provided  for  academic 
training,  but  without  any  claims  to  inherit  the 
birthright.  The  injury  to  the  country  from  this 
state  of  things  is  obvious.  The  prof essional  schools 
are  everywhere  in  danger  of  being,  nay,  in  many 
places  they  actually  are.  places  of  technical  instead 
of  liberal  education.  Their  scholars  are  not  en- 
couraged to  show  a  proficiency  in  those  funda- 
mental studies  which  the  experience  of  the  world 
has  demanded  for  the  first  degree  in  arts.  It  is 
well  known  that  many  a  medical  school  graduates 
young  men  who  could  not  get  admission  to  a 
college  of  repute.  Ought  we,  then,  to  wonder 
that  quackery  is  popular,  and  that  it  is  better  to 
own  a  patent  medicine  than  a  gold-mine?  It  was 
a  wise  and  good  man  who  said  that  there  is  no 
greater  curse  to  a  country  than  an  uneducated 
ministry,  and  yet  how  common  it  is  for  the  schools 
of  theology  in  this  country  to  be  isolated  from  the 
best  affiliatiops  !  Lawyers  are  too  often  trained 
with  reference  to  getting  on  at  the  bar,  and  find 
themselves  unpre|>ared  for  the  higher  walks  of 
jurisprudence  and  statesmanship.  The  members 
of  congress  and  of  the  state  legislatures  annually 
exhibit  to  the  world  poverty  of  preparation  for  ^ 
the  critical  duties  which  devolve  upon  them.  I 
am  far  from  believing  that  university  schools  of 
law,  medicine,  and  theology,  will  settle  the  per- 
plexing questions  of  the  day,  either  in  ccience, 
religion,  or  politics ;  but,  if  the  experience  of  the 
world  is  worth  any  thing,  it  can  nowhere  be  so 
effectively  and  easily  acquired  as  in  the  faculties 
of  a  well-organized  university,  where  each  par- 
ticular study  is  defined  and  illuminated  by  the 
steady  light  which  comes  from  collateral  pursuits, 
from  the  brilliant  suggestions  of  learned  and 
gifted  teachers.  Moreover,  science  has  developed 
in  modem  society  scores  of  professions,  each  of 
which  requires  preparation  as  liberal  as  law,  medi- 
cine, or  theology.  The  schools  in  which  modem 
sciences  are  studied  may  indeed  grow  up  far  apart 
from  the  fostering  care  of  universities ;  and  there 
is  some  advantage  doubtless,  while  they  are  in 
their  early  years,  in  being  free  from  academic 
traditions :  but  schools  of  science  are  legiUmate 
branches  of  a  modem  university,  and  are  gradual- 
ly assuming  their  proper  relations.  In  a  signifi- 
cant paragraph  which  has  lately  appeared  in  the 
newspapers,  it  is  said,  that,  with  the  new  arrange- 
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ments  for  instmction  in  the  University  of  Cam- 
bridge, Eng.y  its  degree  of  engineer  will  be  one 
of  the  moet  valuable  which  can  anywhere  be 
attained. 

Finally,  among  the  merits  of  a  univentity.  ih 
the  cultivation  of  a  spirit  of  re|K)8e.  Ah  the*  dia- 
tractions  of  modem  civilization  multiply,  as 
newspaper  enterprise  brings  to  our  daily  visit »n  the 
conflicts  and  transactions  of  mankind,  as  Ixxiks 
become  superabundant,  and  |)eriodi<*als  more  and 
more  indispensable,  —  and  more  and  nion*  techni- 
cal, —  some  corrective  must  exist,  or  there  will  lie 
no  more  enjoyment  in  an  intelliH'tual  life  than 
there  is  in  making  money  in  the  turnxiil  of  the 
bourse.  Tlie  whirl  of  the  nineteenth  century  has 
already  affected  the  colleges,  with  detriment  to 
that  seclusion  w*hich  best  promotes  the  ac<]uiHition 
of  knowledge.  A  man  of  great  ex|terionce  in 
public  affairs  has  said  that  a  great  university 
should  be  at  once  **tlie  best  place  of  e<lucHtion, 
the  greatest  mat^hine  for  resi>arch,  and  the  most 
delicious  retreat  for  leanie<i  leisurt^'*  This  is 
doubtless  the  truth,  but  it  is  only  a  half-truth. 
Universities  with  ample  resources  for  the  bupfNirt 
of  investigators,  scholars,  thinkers,  an<l  philoso- 
phers, numerous  enough,  learntnl  enough,  and 
wise  enough  to  Ik»  felt  amc»ng  the  iMiwers  of  the 
age,  will  prove  the  safeguards  of  i-t*|N)H(»,  not  only 
for  those  who  live  within  their  hximetl  cloisters, 
but  for  all  who  come  under  their  influence.  A 
society  of  the  chr)i<*est  minds  (irtHluced  in  any 
country,  engaged  in  reiviving  and  im]>ariing 
knowledge,  devoted  to  the  study  of  nature,  the 
noblest  monuments  of  literature,  the  marvellous 
abstractions  of  mathematical  reasoning,  the  re- 
sults of  historical  evi<lence,  thefyrogn'ss  of  human 
civilization,  and  the  foundations  of  religious 
faith,  will  be  at  rmce  an  example  of  pnMluctivo 
quietude,  and  an  incitement  to  the  philosophic 
view  of  life,  so  im]K>rtant  to  <»ur  (Miuntrymen  in 
this  day,  when  the  miserable  <'ry  of  |iessimisni  on 
the  one  hand,  and  the  delightful  but  (kn^eitful 
illusions  of  <iptimism  on  the  other  hand,  are  in 
danger  of  leading  them  from  the  niiddh*  |Nith,  and 
from  that  reasonableness  of  mind  which  tlrst 
recognizes  that  which  is,  and  then  has  the  hope 
and  courage  to  strive  for  the  U^tter. 

In  what  has  now  lieen  said,  it  has  Urn  made 
apparent  that  our  fathers  brought  with  them  to 
the  western  world  the  idea  of  a  university  as  an 
institution  superior  to,  though  not  ex<*lusive  of,  a 
college,  and  that  this  idea,  sometimes  oliscured  by 
mist,  has  never  lost  its  radiance.  I  have  also 
called  your  attention  to  some  of  the  functions 
which  are  embodied  in  the  ccmception  of  a  uni- 
versity,—  the  advancement  of  learning,  the  con- 
servation of  knowlodge,^the  development  of  talent, 


the  promotion  of  spirituality,  the  cultivation  of 
litt*ratun\  the  elevation  of  professional  standards, 
and  the  maintenance  of  repose. 

I  arid  a  few  suggestions  of  a  practical  character, 
which  I  hoiH'  will  be  approved  in  this  seat  of 
U*arning. 

We  should  look  for  the  lilieral  endowment  of 
universities  to  the  generosity  of  wealthy  individ- 
uals. It  is  doubtful  whether  the  national  gov- 
ernment, or  the  government  of  any  state,  will 
ever  provide  funds  which  vnW  he  adequate  for  the 
highest  e<lucation.  Tliere  is  a  growing  disfiosition 
in  the  eastern  states  to  restrict  all  provision  for 
publi<.'  instruction  to  sch(N)ls  of  primary  and  sck*- 
ondary  rank.  Were  any  legislative  body  to  ap- 
propriate a  sufficient  financial  supfx^rt,  there  is 
nothing  in  the  tendencies  of  modern  politics  to 
show  that  the  representatives  of  the  people,  as 
they  are  in  tlun^e  tlnys  elected,  would  have  the 
wirnlom  to  mark  out  the  pathway  of  a  great  uni- 
versity. E<*cU»siaHtical  zeal  is  more  likely  to  bo 
successfully  invoke<l.  The  conception  of  a  uni- 
versity iK»rvaded  by  a  spirit  of  enlightened 
Christianity  is  inspiring  to  the  mind  of  every  be- 
liever. It  HfHMus  to  associate  religion  and  science 
as  <'<vworkers  for  the  go<Hl  of  man.  It  is  more 
than  probable,  under  this  consideration,  that  a 
C*atholi<!  university  will  ere  long  lie  initiateil ; 
an<l,  if  it  succcciIh,  the  example  may  lead  to  a 
union  of  Protf*stimtH  for  a  kindred  objiHjt.  But 
it  would  Ih*  a  misforiune  and  an  injury,  as  I  l)e- 
lieve,  to  the  religious  progress  of  the  country,  if 
eai*h  of  the  <lenominations  into  which  the  evan- 
gelical worhl  is  divide<i  were  to  aim  at  the  main- 
tenance of  a  university  under  its  own  sectarian 
name.  The  endowments  whi(*li  are  called  for  are 
too  large  to  Ih'  made  up  by  petty  contributions. 
Great  gifts  are  essential,  und  (*onse(|uently  those 
who  in  the  favorable  conditions  of  this  fruitful 
and  proH})erous  land  have  acquire<l  largt*  fortuncHt 
should  1m*  urg«Ml  by  all  the  <'onsi<lerations  of  far- 
sighted  philanthropy  t4>  make  generous  contribu- 
tions for  the  development  of  the  highest  institu- 
tions of  learning.  There  is  now  in  the  golden 
b(K)k  of  our  republic  a  noble  list  of  such  lx*nefac- 
tors.  Kx|)erience  has  shown  no  safer  investments 
than  thoH(>  which  have  betMi  given  t^i  learning.  — 
none  which  are  more  p<'rmanent,  none  which  yield 
a  better  return. 

It  is  a  conuuon  error  in  this  country  to  suppose 
that  we  neiHl  many  universities.  Just  the  reverse 
is  true :  w^e  ni'e<l  but  few,  but  we  need  them 
strong.  There  is  great  dang(>r  that  funds  will  be 
sc4ittered,  tc'achers  isolat^nl,  and  sirholars  kept 
away  from  their  pro|)iT  fields,  by  attempts,  of 
which  wo  have  set^n  too  many,  to  establish  {lost- 
graduate  courses  with  very  inadecpiatc    means. 
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Even  professional  scliools  have  been  initiated 
where  the  fees  of  the  pupils  have  been  the  only 
criteria  of  success.  We  should  lend  our  influence 
as  scholars  to  enlarging  the  resources  of  the 
universities  which  are  strong,  and  to  discouraging 
new  foundations  unless  there  is  a  positive  guar- 
anty that  they  are  also  to  be  strong.  There  are 
half  a  dozen  or  more  places  which  could  be  named 
where  a  million  of  dollars  would  be  more  fruitful 
than  thrice  that  sum  in  any  new  establishment. 
No  greater  service  could  be  rendered  at  this  time 
than  a  rigid  enforcement  of  the  scriptiu'al  rule, 
**  For  whosoever  hath,  to  him  shall  be  given,  and 
he  shall  have  more  abundance :  but  whosoever 
hath  not,  from  him  shall  be  taken  away  even  that 
he  hath." 

There  is  another  danger  to  which  I  must  call 
attention,  —  the  danger  of  an  incorrect  conception 
of  the  purposes  which  should  influence  young  men 
in  pursuing  university  courses  beyond  a  college 
curriculum.  Those  who  have  watched  the  ten- 
dencies of  graduated  students  must  have  observed 
with  a  good  deal  of  alarm  the  disposition  which 
they  sometimes  show  to  concentrate  attention 
upon  very  special  subjects.  Unfoi-timately  many 
of  these  same  persons  are  entirely  dependent  for 
their  support  on  the  salaries  which  they  may 
earn.  Now,  instead  of  bringing  to  the  educa- 
tional exchange  qualities  which  are  always  in 
demand,  and  wluch  always  receive  remuneration, 
they  come  forward  as  doctors  of  philosophy  with 
special  attainments  in  some  limited  field,  and  are 
saddened  to  find  that  there  is  no  demand  for  the 
acquisitions  which  they  oflfer.  I  do  not  hesitate 
to  say  that  if  the  drift  of  university  work  in  this 
country  is  toward  premature  and  excessive  spe- 
cialization, many  a  mariner  is  doomed  to  ship- 
wreck on  that  rock.  Even  in  Germany,  where 
specialization  has  been  favored,  the  cry  is  heard, 
too  many  specialists,  too  many  university  candi- 
dates. It  would  be  a  misfortune  to  this  country, 
if  we  should  find  in  the  course  of  a  few  years  a 
superabundance  of  men  with  rare  acquisitions  of 
a  kind  for  which  there  is  no  demand.  It  would 
then  be  rightly  said  that  our  universities  did  not 
produce  the  fruit  which  had  been  expected.  On 
the  other  hand,  if  residence  in  a  university,  beyond 
the  college  course,  is  found  to  widen  the  student's 
capacities  as  it  increases  his  knowledge ;  if  he 
learns  the  art  of  imparting  what  he  knows;  if 
he  acquires  the  sense  of  proportion,  and  sees  the 
subjects  which  he  studies  with  the  right  perspec- 
tive; if  he  strengthens  the  foundations  as  he 
carries  upward  the  obelisk, — then  he  will  gain,  and 
not  lose,  by  prolonged  preparation  for  the  duties 
of  life.  For  every  individual  who  may  with  wis- 
dom be  encouraged  to  devote  himself  to  a  very 


limited  domain,  there  are  scores  who  may  be  bid- 
den to  widen  their  culture.  I  do  not  now  refer  to 
those  upon  whom  fortune  has  smiled,  and  who 
have  the  means  to  do  as  they  please  in  preparing 
for  life ;  but  I  have  in  mind  many  a  struggling 
aspirant  for  the  scholar's  fame,  who  would  be  a 
happier  and  a  more  useful  man  if  he  had  not  set 
his  face  so  resolutely  against  those  studies  which 
adorn  the  intellectual  character,  and  give  grace, 
dignity,  and  acceptability  to  their  possessor.  The 
first  business  of  every  man  is  to  win  his  bread ; 
if  he  is  sure  of  that,  he  may  wander  at  his  own 
sweet  will  through  meadows  and  woods. 

In  all  the  difilculties  which  are  encountered  by 
those  who  are  endeavoring  to  advance  the  institu- 
tions of  this  country  to  their  highest  usefulness, 
great  encouragement  may  be  derived  from  a  study 
of  the  results  secured  in  other  countries  and  in 
other  ages.  It  is  only  by  the  review  of  long 
periods  of  time  that  the  most  instructive  lessons 
can  be  learned.  The  history  of  European  univer- 
sities is  yet  to  be  written  by  one  who  has  the 
requisite  vision,  and  who  can  estimate  with  an 
accurate  judgment  the  various  forces  by  which 
they  have  been  moulded,  and  the  various  services 
they  have  rendered  to  humanity.  But  there 
are  many  histories  of  famous  foundations,  many 
biographies  of  illustrious  teachers,  many  surveys 
of  literature,  science,  and  education,  many  elab- 
orate schemes  of  organization,  and  many  pro- 
posals of  reform.  The  mind  of  a  master  is 
indeed  needed  to  co-ordinate  what  is  thus  re- 
corded,—  to  be  the  interpreter  of  the  house 
called  beautiful.  But  the  American  scholar 
need  not  wait  for  such  a  comprehensive  work ; 
the  American  philanthropist  need  not  delay  his 
benefactions  until  more  experience  is  secured. 
The  centuries  speak  with  many  voices,  but  they 
are  all  harmonious.  From  the  revival  of  letters 
until  now,  from  the  days  of  Gerson,  the  great 
chancellor  of  the  University  of  Paris,  five  hundred 
years  ago,  every  advance  in  civilization  has  been 
dependent  upon  the  influences  which  have  pro- 
ceeded from  the  seats  of  learning.  Their  light 
has  illuminated  the  foremost  nations  of  Christen- 
dom. In  days  to  come,  more  than  in  days  that 
are  past,  their  power  for  good  wiU  be  felt  upon 
the  interests  of  mankind.  Let  us  hope  and  be- 
lieve, let  us  labor  and  pray,  that  the  American 
universities  when  they  are  fully  organized  may 
be  worth  allies  of  the  strongest  and  best  founda- 
tions, — steady  promoters  of  knowledge,  virtue, 
and  faith. 

The  sixty-ninth  annual  meeting  of  the  Swiss 
society  of  natural  science  will  be  held  at  Geneva, 
Aug.  9-12. 
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COMMENT  AND  CRITICISM. 
The  TJ.  8.  fish  coHuisaiON  is  now  well  started  in 
its  summer  wort.  Frofessor  Baird  and  a  party  of 
a  do7eti  Bcientific  men  and  iDvestigatora  are  at 
Wood's  HoU  ;  the  Albatross  is  in  northern  waters, 
engaged  in  dredging  for  marine  life;  the  Fisb 
Hawk  has  gone  to  St.  Jeromes,  on  the  Chesapeake  ; 
and  the  Lookout  has  been  engaged  for  some  time 
in  the  lower  CbeBapeake,  conducting  experiments 
in  hatching  crabs  and  Spanish  mackerel.  At  St. 
Jeromes  tbe  princi|>al  work  is  in  oyster-culture.  At 
this  season  tbe  spawning  oysters  are  secured,  and 
tbe  spawn  taken  from  them  artificially  by  methods 
devised  by  Professors  Ryder  and  Brooks.  Perhaps 
the  most  significant  features  of  the  work  of  tbe 
commission  this  season,  however,  are  the  experi- 
ments in  the  propagation  of  crabs  and  Spanish 
mackerel,  which  bid  fair  to  be  as  successful  as 
those  recently  inaugurated  at  Wood's  Holl  in  the 
artificlat  propagation  of  the  lobster.  One  of  the 
results  of  these  experiments  will  be  the  transpor- 
tation of  millions  of  young  crab  to  the  Pacific 
coast,  where,  when  once  firmly  established,  ihey 
wilt  add  materially  to  the  food-products  of  tbe 
waters  of  that  section.  Scientific  experts  on  tbe 
commission  slate  that  no  crab  of  the  PaciSc  waters 
can  ever  take  the  place  of  tbe  blue  or  edible  crab 
of  tbe  Atlantic  coast. 

The  Pasteur  institlte  in  France  is  more  suc- 
cessful in  its  appeals  for  financial  aid  than  a  simi- 
lar institute  organized  for  the  same  purpose  in 
the  city  of  New  York.     Tbe  French  people  have 
already  contributed  more  than  one  million  francs 
towards  the  perpetuation  of  the  Paris  institute,  at 
which   more  than  a  thousand  persons  have  been 
nilated  for  the  prevention  of  rabies,  while  we 
e  informed  that  tbe  support  given  to  Dr.  Mott 
a  similar  purpose  is  ao  meagre  that  his  work 
Eirill  probably  be  discontinued  after  a  few  weeks. 
>  American  people  were  willing  to  subscribe 
1  unlimited  amount  to  send  a  few  children  to 
;  but,  now  that  an  opportunity  is  given 
to  provide  protection  to  tbe  whole  popula- 
D  of  the  United  States,  they  fail  to  respond. 


The  controversy  over  tlie  glacial  origin  of 
lake-basins  has  had  a  satisfaclory  termination  in 
at  least  one  case.  Heim  of  Zurich  has  main- 
tained the  inefficiency  of  glacial  erosion,  and  re- 
fused to  admit  that  the  Swiss  or  any  other  large 
takes  could  have  such  an  origin.  Penck,  lately 
of  Munich,  now  in  Vienna,  has  insisted  that  tbe 
Bavarian  lakes  were  out  out  by  ice,  and  implied 
that  Lake  Zurich  and  many  others  were  also. 
Last  fall  these  two  professors  undertook  a  joint 
excursion,  going  together  to  the  ground  formerly 
examined  by  each  one  alone,  and  they  found  that 
their  problems  are  really  distinct.  Heim  now 
a<iniits  that  tbe  Bavarian  lakes  are,  after  all,  most 
probably  glacial  excavations  in  gravel  deposits  ; 
and  Penck  seee  that  dislocation  has  had  an 
essential  share  in  the  formation  of  Lake  Zurich, 
although  ice  may  liave  given  it  the  finishing 
touches.  The  concluding  paragraph  of  their  joint 
report,  as  translated  in  the  Geological  magazine 
for  June,  teaches  a  larger  lesson  than  many  con- 
troversialists have  learned ;  "There  is,  therefore, 
no  real  difference  of  opinion  between  us,  touch- 
ing the  Lake  of  Zurich  and  the  lakes  of  the 
Bavarian  highlands,  either  as  regards  the  facts 
or  the  conclusiona  from  them  ;  and  as  in  the 
present  case,  so  also  does  it  often  happen,  that,  by 
a  more  exact  conjoint  examination,  differences 
become  of  much  less  importance  than  they  ap- 
pear to  be  from  a  distance." 

Lady  Flora  Wilmot  died  at  Swansea,  Eng 
after  taking  chloroform  in  a  dentist's  chair,  f 
the  extraction  of  a  tooth.  The  anaesthetic  w^s 
administered  by  a  pliysician.  Tbe  patient  liad 
taken  chloroform  twice  l>efore  without  any  bad. 
effects.  In  all,  but  two  drams  were  used.  All 
attempts  to  restore  the  patient  by  the  use  of 
nitrite  of  amyl  and  artiSctal  respiration  were  of 
no  avail.  The  physician  remarked,  immediately 
after  the  extraction  of  the  tooth,  "I  hate  giving 
chloroform  for  you  dentists,  because  you  will  have 
your  patients  sitting  up."  Both  the  dentist  and 
the  physician  were  exonerated  by  the  jury  which 
was  called  to  hold  an  inqueet.  Tlie  evidences  of 
the  danger  in  the  administration  of  chloroform 
are  BO  overwhelming,  except  in  a  very  few  cases, 
that  no  one  ia  justified  at  tbe  present  day  in  using 
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it  in  BO  simple  an  operation  as  the  extraction  of  a 
tooth  ;  and  a  jury  would  be  doing  its  full  duty  in 
holding  responsible  for  the  death  of  the  patient 
any  physician  or  dentist  who  administered  it  in 
such  a  case,  with  a  fatal  result. 


One  op  the  difficult  problems  which  pre- 
sents itself  for  solution  in  the  south  is  how  to 
reduce  the  mortality  among  the  blacks.  That  it 
has  not  yet  been  solved  is  made  evident  by  a  study 
of  the  vita]  statistics  of  southern  cities.  These 
records  show  that  the  death-rate  of  the  negroes  is 
double  that  of  the  whites.  Savannah,  Ga.,  how- 
ever, seems  to  be  exceptionally  unhealthy  in  this 
regard.  It  is  stated  that  in  that  city,  while  the 
rate  for  the  white  population  is  but  12.19  per 
thousand,  a  remarkably  low  rate  and  probably 
not  correct,  that  for  the  blacks  is  122.  If  these 
figures  are  correct,  there  is  opportunity  for  much 
missionary  work  of  a  sanitary  nature  in  the  city 
of  Savannah. 


ECONOMIC  LAWS  AND  METHODS, 

If  it  should  be  said  that  the  material  out  of 
which  the  science  of  mechanics  was  built  was 
wood  and  stone,  iron  and  steel,  every  one  would 
see  the  mistake.  But  when  Mr.  H.  C.  Adams,  in 
his  interesting  paper  on  economics  and  jurispru- 
dence, speaks  of  the  material  surroundings  of  men 
and  the  legal  structure  of  society  as  material  out 
of  which  the  science  of  economics  is  built,  he 
falls  into  precisely  the  same  error  {Science,  July  2). 

It  would  be  unfair  to  Mr.  Adams  personally  to 
lay  too  much  stress  on  a  random  expression  torn 
from  its  context ;  but  it  is  not  unfair  to  the  school 
of  thought  to  which  he  belongs.  We  have  singled 
this  expression  out  for  criticism  because  it  is  char- 
acteristic of  the  school.  It  represents  a  view  of 
the  whole  subject  which  is  likely  to  lead  to  grave 
mistakes  in  thinking  and  in  action.  That  Mr. 
Adams  himself  will  make  those  mistakes,  we  do 
not  believe.  We  should  be  sorry  to  say  a  word 
which  should  even  seem  to  detract  from' the  value 
of  his  work.  He  is  one  of  the  few  men  who  com- 
bine originality  with  critical  judgment.  But  the 
high  character  of  the  writer  makes  it  all  the  more 
necessary  to  protest  against  his  mistakes,  even 
though  they  be  but  incidental.  What  he  does 
inadvertently,  others  will  be  led  to  do  deliber- 
ately. 

The  error  lies  in  confounding  the  material  to 
which  a  science  is  applied,  with  the  material  out 
of  which  it  is  built ;  or  —  to  put  the  same  thing  in 
another  form — in  identifying  the  material  of  a 


science  with  the  materials  of  an  art.  In  itself  this 
may  seem  a  trivial  matter  ;  in  its  consequences  it 
is  extremely  serious. 

The  material  out  of  which  the  science  of  me- 
chanics is  built  is  not  wood  or  iron,  in  any  sense 
whatever.  The  science  is  built  out  of  a  few  sim- 
ple laws  of  motion,  nowhere  exactly  realized  in 
nature,  and  yet  now  admitted  by  every  sensible 
man  to  be  true.  And  in  like  manner  the  material 
out  of  which  the  science  of  economics  is  built 
consists  of  a  few  simple  laws  of  human  nature, 
the  chief  of  which  is  that  men  strive  to  obtain 
the  maximum  of  satisfaction  with  the  minimum 
of  sacrifice.  It  does  not  insist  that  the  sacrifice 
shall  be  solely  physical,  or  the  satisfaction  purely 
material.  It  niakes  no  more  unwarranted  assump- 
tions than  does  pure  mechanics.  The  '  economic 
man '  has  as  much  and  as  little  real  existence  as 
the  *  material  point.'  As  the  fundamental  assump- 
tions of  mechanics  are  involved  in  the  definition 
of  motion  and  the  fact  of  its  measurement,  so  the 
fundamental  assumptions  of  political  economy  are 
involved  in  the  definition  of  motives,  and  the  fact 
of  their  measurement.  This  measurement  is  far 
less  accurate  in  moral  science  than  in  physical 
science  :  the  danger  of  dogmatism  \a  therefore 
greater,  and  the  need  for  verification  more  con- 
stant. But  to  say  that  the  verification  is  the  sci- 
ence, is  as  much  a  mistake  in  the  one  case  as  in 
the  other. 

It  is  a  mistake  which  is  often  made,  and  which 
does  great  harm,  both  in  science  and  in  practice* 
It  defeats  the  usefulness  of  verification  as  a  means 
of  discovery.  An  illustration  will  help  to  make 
this  clear.  The  discovery  of  Neptune  was  due  to 
a  study  of  the  motions  of  Uranus.  It  was  found 
that  these  motions  were  not  exactly  such  as  the 
laws  of  mechanics,  a^tplied  to  the  position  of  the 
known  planets,  would  explain.  It  was  therefore 
assumed  that  there  must  be  certain  unknown  con- 
ditions which  entered  into  the  case  ;  and  careful 
reasoning  led  to  the  discovery  of  a  new  planet, 
whose  position  and  size  fulfilled  those  conditions. 

Now,  let  it  be  observed,  that,  by  the  method 
which  the  historical  school  so  highly  commends, 
the  inference  from  the  motions  of  Uranus  would 
simply  have  been  that  the  law  of  gravitation  was 
not  as  rigid  as  is  commonly  supposed.  Such  an 
inference  would  not  merely  have  been  wrong  in 
itself,  but  it  would  have  prevented  the  discovery 
of  Neptune. 

It  is  only  when  you  assume  a  rigid  law  that  your 
verification  leads  to  new  discoveries  ;  and  it  leads 
to  the  most  fruitful  discoveries  where  the  law  at 
first  seems  to  fail.  That  these  new  discoveries 
may  sometimes  take  such  a  form  that  the  old  state- 
ment of  the  law  will  need  to  be  partly  or  wholly 
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rejected,  does  not  alter  the  case.  The  man  who 
tries  to  reason  without  rigid  hypotheses  cripples 
his  power  of  investigation.  Any  one  who  under- 
stands the  real  power  and  importance  of  verifica- 
tion is  justly  indignant  at  any  such  conception  of 
science  as  will  prevent  the  use  of  verification  as  a 
means  of  discovery.  The  failures  of  the  attempt 
to  work  without  rigid  hypotheses,  from  Lord 
Bacon  down,  have  been  so  conspicuous  that  they 
hardly  need  repetition.  Where  the  Qemian  school 
of  economists  has  made  any  advance  in  the  field 
of  political  economy  itself,  it  has  been  done  by  an 
abandonment  of  the  so-called  historical  method, 
and  by  a  rigid  application  of  deductive  reasoning 
combined  with  careful  verification.  It  is  Cohn, 
and  not  Roscher,  who  represents  the  really  fruit- 
ful line  of  German  thought ;  and,  whatever  Cohn 
may  at  times  have  professed,  he  relies  strongly 
both  on  abstract  reasoning  and  on  the  rigidity  of 
law. 

There  is  one  class  of  cases  where  these  distinc- 
tions fall  away,  and  where  the  Baconian  method 
is  a  good  one.  When  a  science  is  so  crude  as  to 
be  mainly  occupied  with  description  and  classifi- 
cation, thero  is  little  chance  for  the  use  of  rigid 
hypotheses.  Here  the  distinction  between  the 
material  and  the  science  falls  away.  Physics  re- 
mained in  this  condition  till  the  seventeenth  cen- 
tury ;  chemistry,  till  the  eighteenth :  it  was  not  till 
the  nineteenth  that '  natural  history '  began  to  give 
place  to  biology. 

Sociology  as  a  whole  can  hardly  be  said  to  have 
advanced  beyond  this  stage ;  but  certain  depart- 
ments of  sociology  ore  distinctly  beyond  it,  nota- 
bly law  and  political  economy.  They  have  reached 
the  iK>int  where  it  is  possible  to  frame  hypotheses 
and  to  carry  out  de<luctions  and  verifications. 
The  field  of  each  science  is  limited ;  but,  within  its 
proper  sphere,  each  is  a  true  science.  It  is  right 
enough  to  say  that  each  is  a  part  of  something 
greater.  In  the  future  we  may  hope  that  a  scien- 
tific sociology  will  be  developecl  which  shall  in- 
clude many  other  sciences.  But  w^e  have  a  science 
of  political  economy,  and  we  have  not  as  yet  a 
science  of  sociology  in  any  thing  like  the  same 
sense.  To  reject  the  part  which  we  have  for  the 
sake  of  the  whole,  which  we  have  not,  would  be 
the  extreme  of  folly.  It  would  be  the  same  tiling 
as  to  have  rejected  the  undulatory  theory  of  light 
fifty  years  ago  because  the  correlation  of  forces 
was  not  yet  discovered.  The  theory  of  light  was 
but  a  part  of  the  truth  ;  but  it  was  only  on  the 
basis  of  such  i)arts  that  the  whole  could  be  built 
up.  A  scientific  part  is  a  better  starting-ix)int 
than  an  unscientific  whole. 

There  is  another  class  of  dangers  to  which  we 
are  exposed  when  we  deny  all  independence  to 


economic  reasoning.  The  man  or  state  that  re- 
fuses to  recognize  the  rigidity  of  economic  laws  is 
likely  to  suffer  for  it,  sooner  or  later,  in  his  practi- 
cal experience. 

It  is  impossible  for  a  man  not  to  let  his  habits 
of  thought  affect  his  habits  of  action.  If  he  is  ac- 
customed to  make  rigid  assumptions,  he  tries  to 
make  things  conform  to  these  assumptions,  and 
to  insist  that  something  is  wrong  where  they  do 
not.  If,  on  the  other  hand,  he  reasons  loosely,  he 
comes  to  act  recklessly,  and  to  believe  that  his 
own  luck  or  skill  will  save  him  from  the  necessity 
of  careful  calculation.  Tlie  error  of  reckless  over- 
confidence  is  at  once  more  destructive  and  more 
common  than  the  error  of  fatalism  ;  and  anything 
which  encourages  the  former  is  usually  more  dan- 
gerous than  that  which  encourages  the  latter. 

If  a  nearly  spent  cannon-ball  is  slowly  rolling 
toward  you,  the  natural  and  sensible  thing  to  do 
is  to  get  out  of  the  way.  The  fatalist  may  refuse 
to  do  so  because  of  his  blind  belief  in  fate.  The 
fool  may  refuse  to  do  so  because  he  thinks  it  is 
not  coming  fast  enough  to  hurt  him.  Now,  either 
extreme  is  bad ;  but  the  practical  danger  is  from 
the  latter.  The  experience  of  army  surgeons  will 
show  that  in  the  instance  given  there  are  probably 
ten  fools  to  one  fatalist. 

And  in  like  manner  the  danger  of  believing  that 
economic  laws  can  be  interfered  with  by  human 
effort  is  ten  times  greater  than  the  danger  of  an 
extreme  belief  in  laisaez-faire.  Human  nature  is 
far  more  inclined  to  the  former  error.  Where  the 
economists  make  a  mistake  in  op|)osing  state  inter- 
ference (as  when  they  tried  to  stop  English  factory 
legislation),  people  will  generally  take  their  own 
course  in  spite  of  them.  Where  they  make  the 
mistake  of  not  opposing  it,  people  will  be  only  too 
ready  to  seize  upon  their  arguments.  And  the 
same  thing  holds  true  of  individual  action  as  well 
as  of  state  action.  The  danger  of  believing  that 
the  results  of  jmst  experience  are  uncertain  is  far 
greater  than  the  danger  of  believing  that  we  are 
helpless  to  improve  upon  them. 

As  a  matter  of  fact,  there  are  limits  within 
which  the  results  of  past  experience  are  surpris- 
ingly rigid.  That  the  worse  currency  drives  out 
the  better ;  tliat  food  prices  depend  upon  the  mar- 
gin of  cultivation  rather  than  upon  rent ;  that 
reckless  marriage  means  starvation  wages,  —  are 
laws  which  nations  have  been  for  centuries  at- 
tempting to  disregard,  and  of  which  they  are 
hardly  yet  learning  the  full  force.  They  mark 
limits,  and  effective  limits,  upon  legislative  activity. 
As  long  as  political  economy  is  occupied  with 
defining  those  limits,  it  can  maintain  its  claim  to 
the  position  of  an  authoritative  science.  It  says 
to  the  legislator,  '  Thus  far  shalt  thou  go,  and  no 
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farther.'  It  does  not  say,  '  Such  and  such  legiBla- 
tion  wiil  produce  the  best  results:'  but  it  Bays, 
'  Beyond  certain  limits,  all  legislation  fails.'  This 
ia  tlie  lutunj  relation  of  a  Hcience  to  an  art. 
MecbanicB  does  not  tell  tbe  bridge-builder  exactly 
bow  be  must  build  his  bridge ;  considerations  of 
l>eauty  and  conrenience  must  be  taken  into 
account :  but  mpcbonics  warns  the  builder,  tbat, 
if  he  disregards  certain  conditions  of  stability, 
bis  bridge  will  fall.  Nobody  insists  that  the 
axioms  of  mechanics  ehotild  be  modiSed  because 
a  bridge  with  the  maximum  of  stability  would  be 
inconvemeut  or  unsafe.  Nor  do  we  insist  that 
meclianics  should  solve  all  the  problems  of  bridge- 
buUding.  We  let  mechanical  considerations  limit 
the  practical  application  of  aesthetics,  and  we  let 
aesthetic  considerations  limit  the  practical  applica- 
tion of  mechanical  principles.  We  do  not  attempt 
to  fuse  the  two  things  together,  and  then  distrust 
both  of  them. 

Tbid  may  fairly  Illustrate  the  relation  of  eco- 
nomics and  jurisprudence.  Whether  we  shall  ever 
be  able  to  combine  them  into  one  scieuce  may  be 
uncertain  ;  but  we  hare  not  been  able  to  do  so  as 
yet.  Each  limits  the  practical  application  of  the 
other.  Industrial  activity  is  limited  by  legal  con- 
ditions ;  legislative  activity,  by  economic  condi- 
tions. The  attempt  to  confuse  the  two.  and  to 
merge  tbem  in  a  crude  science  of  sociology,  seems 
for  the  present  likely  la  check  scientific  progress, 
and  to  involve  us  in  serious  practical  dangers- 
Each,  as  a  science,  is  independent,  authoritative, 
and  rigid  ;  each  forms  the  basis  of  an  art  which 
is  subject  to  a  thousand  limitatioas. 

Arthur  T.  Hadlet. 


The  twenty-fourth  convocation  of  the  Univer- 
sity of  the  state  of  New  York  began  its  sessions  in 
the  Benat«  chamber  of  the  capiiol  at  Albany  on 
Tuesday  morning,  July  6.  There  was  assembled 
a  large  number  of  college  professors,  normal  and 
high  school  teachers,  and  friends  of  education, 
from  New  York  and  other  statea, 

The  address  of  Hon.  Henry  R.  Pierson.  chancel- 
lor of  the  university,  was  a  very  able  and  eloquent 
defence  of  the  work  of  the  university  and  its 
Ijoaril  of  regents,  having  special  reference  to  the 
jiro|>osal  recently  made  to  abolish  tbem  both.  The 
chancellor  esamined  in  some  detail  the  historj- 
and  orgtmization  of  Oxford,  Cambridge,  and  Lon- 
don universities.  He  showed  that  these  univer- 
Mties  stand  in  precisely  the  sanie  relation  to  the 
federated  colleges  under  their  control  thai  the  Uni- 
versity of  the  state   of   New  York  bears  to  the 


high  schools,  academies,  and  colleges  of  the  state. 
The  history  of  the  university  amply  justifies  its 
existence.  Starting  in  1784  with  only  one  weak 
college  —  King's  college,  now  Cotumbia  —  under 
its  control,  it  embraced,  in  1S65, 45  colleges  having 
764  instructors  and  11,702  students,  and  1.571 
graduates  during  the  year.  The  total  value  of 
this  college  property  is  ^3,164,612.82.  and  their 
yearly  expenditure  amounts  to  SljTSIjJffll.SI.  Be- 
sides this,  there  were,  in  1885,  283  academies  under 
the  control  of  the  regents  of  the  university,  and 
72,426  answer-papers  were  examined  and  passed 
u{X)n  under  the  supervision  of  the  regents  during 
the  year.  The  chancellor  stated  that  ixist-gradu- 
ate  courses,  with  corresponding  examinations  and 
degrees,  were  now  under  consideration.  He  con- 
cluded, "Read  the  record  of  these  convocations, 
and  I  venture  to  say  that  no  similar  records  of 
educational  value  can  be  found.  Shall  we  con- 
sider these  convocations  a  failure  and  nothing 
worth?  It  is  true,  the  university  does  not  confer 
many  degrees,  because  that  is  a  power  concurrent 
with  the  collies,  and  it  has  been  thought  be«t  to 
leave  tliat  duty  mainly  with  them.  I  think  I  have 
proved  tlial  in  its  pest  and  present  the  duties  of 
the  university  have  been  defined  by  law,  and  that 
it  has  performed  all  the  duties  devolving  upon  it ; 
that  the  corporate  name  is  not  a  misnomer,  and 
should  not  mislead ;  and  that  the  regents  are 
doing  \iM  noble  a  work  to  be  abolished  or  merged 
witli  any  other  body  of  educational  workers." 

The  main  interest  of  the  first  morning  session 
centred  in  the  discussion  of  the  subject  of  manual 
training,  which  was  introduced  in  a  paper  by  Prin- 
cipal Love  of  Jamestown.  Sir.  Love  claimed  that 
the  test  of  the  practicability  of  manual  training 
must  be  its  usefulness.  Any  system  of  training 
that  does  not  start  out  with  the  i<lea  that  the 
scholar  must  become  a  jjroducer  is  defective. 
Principal  Love  detailed  the  workings  of  a  system 
of  manual  training  introduced  by  him  in  James- 
town, asserting  tbat  it  did  not  detract  from,  but 
rather  added  to,  the  ([uantity  and  quality  of  intel- 
lectual work  performed  by  the  pupils.  His  account 
showed  a  gratifying  success  with  an  experiment 
which  must  sooner  or  later  become  general. 

The  afternoon  session  was  given  up  to  a  discus- 
sion of  Uie  question,  '  Has  the  college  a  logical 
place  in  the  American  system  of  education?'  The 
subject  was  introduced  by  papers  by  Prof.  Oren 
Rout  of  Hamilton  college  and  Prof.  S.  O.  Williams 
of  Cornell.  Both  essayists,  as  well  as  Vice-Cban- 
cellor  MacCracken  of  the  University  of  the  city  of 
New  York,  who  opened  the  discussion  of  the  pa- 
pers, combated  the  view  exiiteesed  in  some  quar- 
tern. —  notably  by  Professor  West  of  Princeton,  in 
a  i>Biier  rend  before  the  National  teachers'  associa- 
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tion  at  Saratoga  in  1885,  —  that  the  work  of  the 
college  would  ultimately  fall  to  the  academies  and 
univerBitiee,  and  the  college  itself  fall  away  as  un- 
necessary. In  opposing  this  view,  all  the  si^eakers 
were  agreed  that  the  college  continues  nnd  com- 
pletes tlie  boy's  education,  begun  in  the  school  and 
academy,  while  the  university  trains  e<lucated 
men  in  special  branches.  Professor  Williams 
attributeil  much  of  the  misimderstanding  on  this 
subject  to  the  fact  that  many  colleges  were  for- 
getting their  true  position  and  fimction  in  their 
endeavor  to  become  universities.  Professor  Wil- 
liams said  that  the  ideal  college  course  woul<l,  in 
his  opinion,  call  for  sixteen  hours  of  recitation  per 
week,  devoteil  as  follows :  language*,  one-half ; 
mathematics  (meaning  algebra,  geometry,  and 
trigonometry,  and  these  only),  one-eighth ;  his- 
tory, a  little  more  than  one-iMghth  ;  and  elemen- 
tary science,  including  civics  and  psychology,  a 
little  more  than  one-quarter.  To  such  a  curricu- 
lum elocution  and  gymnastics  could  easily  be 
added,  and  it  would  serve  to  train  the  pupil  as 
the  college  ought  to  train  him,  and  did  train 
before  it  was  carried  away  by  a  wrong  ambition. 

For  Wednesday  moming*s  session.  Dr.  L.  Sau- 
veur  was  announced  to  explain  and  defend  the 
*  natural  method  '  of  teaching  languages.  He  was 
not  able  to  be  present,  and  Mr.  C.  W.  Bardeen 
briefly  presented  the  chief  points  of  excellence  in 
connection  with  the  natural  methoil.  Principal 
George  C.  Sawyer  of  Utica  followed  with  a  scholar- 
ly and  exhaustive  attack  on  the  *  natural  method  * 
as  a  fraud  and  a  sham.  Dr.  Sawyer  claimeil, 
that,  under  this  metliod,  all  the  work  devolves 
upon  the  teacher,  and  the  pupil  ]»icks  up,  with  no 
disciplinary  training,  a  parrot-like  acquaintance 
with  a  limited  vocabulary.  Moreover,  the  main 
value  from  studying  a  language  lies  in  kerning  to 
read  it,  to  imbilie  the  thought  and  spirit  and  cul- 
ture of  another  people,  and  not  merely  to  hol<l  a 
conversation  in  it. 

Tlie  discussion  was  continued  by  Professor 
Wells  of  Union  college,  Principal  Farr  of  (liens 
Falls,  and  Principal  Cheney  of  Kingston,  all  of 
whom  opposed  the  so-called  *  natural  nietlKxI,* 
and  defended  the  old  or  rational  method  both  be- 
cause of  its  practical  results  and  its  disciplinary 
training. 

Dr.  James  Hall,  director  of  the  New  York  state 
museum  of  natural  history,  followed  with  a  brief 
account  of  that  museum  and  its  e<lucational  work. 
Dr.  Hall  said  that  it  represented  every  dei>artment 
of  natural  history.  The  mineral  wealth  of  tho 
state  should  also  be  represented.  Nearly  tt*n  years 
ago  there  were  distributed  to  schools  and  colleges 
about  twenty  thoiisand  specimens  in  geology  and 
mineralogy,  and  the  museum  ia  now  prepared  to  dis- 


tribute about  fi\e  thousand  more  authentic  speci- 
mens, which  is  a  valuable  adjunct  to  the  teachers* 
work  in  these  schools.  In  this  way  the  educational 
use  of  the  museum  is  manifested  by  its  publica- 
tions an<l  its  distributions  of  specimens.  The 
museum  will  continue  to  aid  the  cause  of  educa- 
tion and  l)e  a  part  of  the  educational  system  of  the 
state.  Teachers  and  investigators  are  invited  to 
seek  assistance  and  information  of  the  museum  ; 
and.  if  institutions  want  collections  augmented 
from  its  duplicates,  the  nmseum  of  Albany  will 
be  glad  to  respond  as  readily  and  as  heartily  as  it 
can. 

Principal  C.  T.  R.  Smith  of  Lansingburgh  pre- 
sented a  1)0 per,  which  was  an  able  exposition  of 
the  desirability  of  allowing  plane  geometry  to  pre- 
cede algebra  in  the  regents*  course  of  study.  Pro- 
fessor Root  of  Hamilton  agreed  with  Principal 
Smith,  and  showed  clearly  by  concrete  examples 
how  the  logical  and  natural  order  would  be  re- 
stored by  the  proposed  change.  Considerable  dis- 
cussion followed,  the  general  sentiment  being  that 
the  change  should  at  least  be  permitted  as  an 
alternative  even  if  not  sanctioned  entirely. 

An  unusually  large  and  brilliant  audience  assem- 
bled in  the  evening,  when  President  McCosh  of 
Princeton  was  announced  to  deliver  an  address  on 
elective  studies  in  college.  Dr.  McCosh  opened 
with  the  ])roposition  that  a  college  or  university 
should,  so  far  as  its  funds  would  iiermit,  offer  in- 
struction in  every  branch  of  literature  and  science, 
carefully  excluding  all  that  is  merely  showy. 
Modem  education,  he  continueil,  began  in  the 
seventh  century  with  the  foundation  of  the  Cathe- 
dral schools  with  their  Trivium  and  Quadrivium. 
At  this  time  there  was  no  possibility  of  electives, 
because  during  its  (*inirse  the  university  of  that 
dav  could  teach  all  that  was  known.  A  new  era 
began  with  the  Renaissance,  and  again  in  the 
seventeenth  century  the  subjects  of  Btudy  were 
greatly  increased  by  the  new  mathematics  of  Des- 
cartt»s,  Newton,  and  Leibnitz.  In  the  eighteenth 
century  were  founded  the  Royal  society  in  Eng- 
land, the  French  academy,  and  the  Berlin  acade- 
my of  sciences.  Chemistry,  biologj',  and  Iwtany 
became  sciences,  and  w€»re  placed  in  the  curric- 
ulum. This  great  increase  in  subjecrts  of  study 
lias  gone  on,  until,  in  our  day,  it  is  absolutely  im- 
IK)KHible  to  master  them  all.  The  age  of  universal 
scholars,  of  Erasmus,  of  Scaliger,  of  Leibnitz,  lias 
gone  never  to  return. 

Having  established  the  fact  tliat  an  elective  sys- 
tem is  now  necessary  in  our  colleges,  the  further 
question  arises,  how  is  it  io  be  regulatetl  ?  Having 
reference  only  to  candidates  for  the  B.A.  degree, 
which  iin]>Iies  a  general  culture  and  sirholarship, 
the  standard  of  which  we  must  not  allow  to  be 
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lowered,  we  may  say,  first,  that  there  should  be 
prescribed  studies  in  every  year  of  the  college 
course.  These  must  embrace  what  experience  has 
proven  the  fundamental  and  disciplinary  studies, 
both  for  the  purpose  of  training  an  accurate  and 
scholarly  mind  and  for  bearing  practical  fruit. 
The  principal  of  these  is  language.  Our  own 
language  should  have  the  first  and  the  last  place 
in  every  scheme  of  instruction,  but  every  educated 
man  should  know  at  least  two  languages  in  addi- 
tion to  his  own.  The  Greek  language  should  by 
all  means  be  maintained  as  a  requisite  for  the  de- 
gree of  B.A.,  as  being  the  most  perfect  and  subtle 
of  languages,  and  as  being  the  medium  of  the 
grandest  literature  of  the  ancient  world.  In  the 
second  place,  no  man  is  a  scholar  who  has  not 
studied  mathematics :  therefore  they  should  be 
prescribed  in  a  certain  degree.  And,  thirdly,  no 
man  is  educated  who  has  not  some  knowledge  of 
pliilosophy,  including  under  this  head  the  social 
and  political  sciences.  With  a  well-arranged  plan 
of  obligatory  studies,  embracing  language,  science, 
and  philosophy,  should  be  combined  an  indefinite 
number  of  elective  studies.  No  electives  should 
be  permitted  in  the  freshman  year.  This  year 
should  be  spent  in  the  thorough  mastery  of  the 
elementary  branches  and  in  becoming  acquainted 
with  the  general  system  of  the  coUege,  so  that  the 
pupil  may  be  prei)ared  to  make  his  choice  of 
studies  later  an  intelligent  one.  Only  a  few  elec- 
tives may  safely  be  allowed  in  the  sophomore  year, 
but  in  the  last  two  years  of  the  coUege  course  they 
may  be  freely  introduced.  In  this  elective  system, 
however,  the  student  should  not  be  allowed  to 
dissipate  his  energies  in  too  many  directions.  Four 
electives  at  most  should  be  allowed  him. 

While  this  should  be  firmly  adhered  to  in  the 
course  leading  to  the  B.A.  degree,  other  courses 
should  be  encouraged,  and  corresponding  degrees 
awarded  on  their  successful  completion.  E^ch  of 
these  degrees  should  be  plainly  designated  by  its 
title,  so  as  not  to  be  mistaken  for  the  B.A.  degree. 

Our  students  in  colleges  are  not  increasing  in 
proportion  to  the  population.  One  reason  is  that 
they  enter  college  too  late,  and  it  is  only  at  the 
age  of  twenty-six  or  twenty-eight  that  they  are 
able  to  support  themselves  by  their  profession. 
This  is  longer  than  most  boys  can  wait,  and  longer 
than  most  imrents  can  afford  to  have  them  wait : 
so  they  are  dispensing  with  the  college  course. 
The  remedy  for  this  is  to  improve  the  work  of  the 
schools  so  that  a  boy  can  enter  college  at  sixteen, 
and  enter  on  his  profession  at  twenty-two  or  twen- 
ty-three years  of  age.  A  healthy  boy  of  fair  ability 
ought  to  be  able  to  accomplish  this  without  diffi- 
culty. 

Dr.  McCosh's  argument  and  practical  sugges- 


tions were  most  favorably  received  by  the  mem- 
bers of  the  convocation. 

On  Thursday  morning,  July  8,  the  convocation 
held  its  closing  session.  Professor  Hewett  of 
Cornell  read  a  paper  on  the  relations  of  the 
colleges  and  academies,  in  which  he  pointed  out 
the  fact  that  the  systems  of  Germany,  Massachu- 
setts, and  Michigan,  were  superior  to  those  of 
New  York  as  far  as  the  relations  between  prepar- 
atory schools  and  colleges  are  concerned.  He 
urged  that  the  colleges  should  unite  in  setting  a 
standard  which  the  high  schools  and  academies 
would  have  to  observe  or  else  give  way  to  private 
schools.  Inspection  of  preparatory  schools  by 
competent  officers  was  also  recommended. 

On  the  conclusion  of  the  discussion  of  Professor 
Hewett^s  paper.  Chancellor  Sims  of  Syracuse  uni- 
versity took  the  chair,  and  opened  the  conference 
of  college  presidents  in  the  state  of  New  York  on 
the  question  of  classical  requirements  for  the  de- 
gree of  B.A.  He  was  followed  by  President  Dodge 
of  Madison  university.  Warden  Fairbaim  of  St. 
Stephen^s  college,  and  Brother  Conway  of  Canisius 
college.  Every  speaker  took  the  ground  that  the 
reputation  of  the  B.A.  degree  must  be  preserved, 
and  that  Greek  and  Latin  must  be  rigidly  insisted 
on  as  requisite  for  its  attainment. 

The  last  business  of  the  convocation  was  to  dis- 
cuss briefly  medical  education,  the  sentiment  being 
that  a  physician  should  be  examined  for  his  license 
to  practise  by  a  board  not  composed  of  his  instruc- 
tors. At  one  P.M.  Chancellor  Pierson  declared  the 
convocation  adjourned  sine  die. 

Among  the  other  papers  of  interest  were  the 
following  :  Rev.  Brother  Noah,  Tact  in  teaching ; 
J.  A.  Lintner,  The  present  state  of  entomological 
science  in  the  United  States  ;  President  Hyde  of 
Bowdoin,  The  relation  of  higher  education  to  re- 
ligion ;  Professor  Wilson  of  Cornell,  The  elements 
of  knowledge :  Principal  E.  H.  Cook  of  Potsdam, 
Systematic  habit  in  education. 


THE  INDIAN  SURVEY  REPORT. 
The  general  report  on  the  operations  of  the  sur- 
vey of  India  for  the  year  1884-85,  which  has  been 
received  from  India  a  month  earlier  than  usual, 
contains  the  record  of  work  done  by  one  of  the 
busiest  departments  of  the  government  of  that 
country,  the  following  abstract  of  which  we  find 
in  The  Athenaeum,  The  officers  of  the  depart- 
ment are  constantly  engaged  in  surveys  in  all 
parts  of  the  peninsula,  and  every  year  a  greater 
area  is  added  to  the  map  as  either  triangulated  or 
topographically  surveyed.  Our  attention  may  be 
most  profitably  directed  to  the  geographical  dis- 
coveries chronicled  in  the  present  report,  although 
they  do  not  include  any  thing  so  remarkable  as 
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the  journey  of  A.  K.  in  the  report  of  two  years 
ago. 

Prominent  among  the  additions  to  our  geo- 
graphical knowledge  is  the  surrey  made  by  the 
officers  of  the  Afghan  commission  of  the  country 
between  Quetta  and  Kuhsan  on  the  Perso-Afghan 
frontier.  This  independent  traverse  was  for  a 
distance  of  767  linear  miles  without  a  break.  The 
Helmund  valley  was  map])ed  up  to  the  Hamun  ; 
and  Major  Hotdich,  with  his  assistants  Captains 
Gore  and  Talbot,  has  plane-tabled  an  extent  of 
15,000  square  miles  in  this  part  of  Afghanistan. 
But  the  most  distinct  achievements  of  the  year 
were  attained  on  the  northern  and  eastern  fron- 
tiers of  India.  Colonel  Wotxlthorj^e's  trip  across 
the  Patkai  range  to  the  villages  of  the  friendly 
Bor  Kamptis.  in  the  valley  of  the  western  brancli 
of  the  Irrawaddy,  was  a  perilous  but  succi>ssful 
attemi>t  to  carry  one  stage  further  the  examina- 
tion of  the  country  beyond  the  north-east  frontier. 
Tlie  history  of  this  tour  is  given  by  Major  C.  R. 
Macgregor  in  the  a]>pendix,  which  consists  of  the 
narratives  on  which  Colonel  De  Pree  has  Imsed 
his  general  report.  The  country  through  which 
the  expedition  had  to  pass  C7i  route  to  the  Kampti 
villages  was  the  R(*ene  of  many  Singpho  depretla- 
tions  :  and  more  than  one  i)lace  was  indicated  l>y 
the  guide  as  liaving  witnesseil  the  massacre  of 
helpless  Kampti  traders,  and  fear  of  the  Singphos 
was  generally  assigned  as  the  cause  of  thealjsence 
of  trade  between  the  Brahmaputra  and  Irrawaddy. 
At  Langnu,  the  first  Kampti  village,  the  i»arty, 
after  some  not  im natural  hesitation  considering 
it  was  a  surprise  visit,  was  favorably  rweived, 
and  made  the  acquaintance  of  representativiv  of 
several  new  triY)es,  such  as  the  Mams,  who  are 
extremely  poor  and  live  on  roots  in  some  hills 
south  of  the  Namkiu  valley,  and  the  Kunnungs, 
descril)ed  as  a  gentle  and  ]>leasant-Io(>king  jteople 
with  melodious  voices.  In  the  country  of  the 
latter,  silver-mines  exist,  which  supply  the  whole 
of  this  region  with  coin  and  <»manu*nts.  Just  as 
the  Singphos  raid  on  the  Kam]>tis,  a  |)eople  calUnl 
theSiuglengs  plunder  the  Kunnungs,  and  st^II  those 
they  capture  as  slavi«  to  the  Tibetims.  At  Lang- 
dao  the  party  was  ol)structe<l :  but  the  pcniple 
were  imcifieil  by  fair  words  and  the  i>resi»nt  of 
some  rujiees  to  propitiate  their  '  Nats.'  Near  this 
village  Colonel  WcH  Kit  hor]>e  crosses  I  the  Irrawa<ldy 
or  Namkiu,  which  at  this  }K)int  is  only  eighty-tive 
3'ards  broad  and  not  de<*]).  China  is  known  as 
Khe  Moung,  and  the  tribes  only  resort  there  — 
a  journey  of  a  month  and  eight  daj's  —  for  the 
purpose  of  buying  opium  ;  and  that  not  so  often 
as  formerly,  l)ecause  Assam  opium  is  found  to  be 
better  and  more  easily  procurable.  The  explorers 
received  a  polite  message  from  Lukun,  the  head 


chief  of  the  Kamptis,  to  visit  him  in  his  capital 
of  Padao.  The  chief  is  described  as  *  a  fine-look- 
ing shrewd  old  fellow,*  who  originally  came  from 
Bhamo,  and  whose  assistance  will  prove  of  great 
utility  in  exploring  the  country  l>eyond  his  terri- 
tory' in  the  direction  of  the  silver-mines.  The 
return  journey  across  the  Patkai  range  was  at- 
tended with  great  difficulty  and  peril,  as  the 
rivers  were  fi(X)ded,  and  supplies  were  almost  ex- 
hausted. In  fact,  when  the  expedition  joined  a 
party  sent  out  to  relieve  them,  they  were  on  the 
verge  of  starvation.  Major  Macgregor  expresses 
the  opinion  that  the  idea  of  a  trade-route  to 
China  from  Assam  is  any  thing  but  a  visionary 
one ;  and  the  more  knowledge  we  acquire  about 
the  tribes  of  this  region,  the  more  reasonable  does 
it  appear  that  there  may,  after  all,  lie  a  short 
route  between  Assam  and  the  province  of 
8aK*huen. 

Captain  Wahab*s  narrative  of  the  Baluchistan 
oi)erations  is  chiefly  interesting  for  its  reference 
to  the  ])as6es  in  that  country  l)etween  the  fertile 
planes  of  Kachhi  and  Khelat  proper.  The  Gazak 
pass,  which  leads  direct  to  the  Khan*s  capital, 
will  be  surveyed  later  on  ;  but  farther  north  the 
Vehova  i>ass  has  been  examined,  with  the  result 
that  it  has  Ijeen  found  a  good  road,  passable  for 
laden  camels,  and  with  good  water,  grass,  and 
fuel.  Tlie  writ4*r  calls  attention  to  the  great 
change  tliat  has  taken  place  in  the  security  of 
the  district  through  which  the  Pishin  railway  is 
now  l)eing  constructed.  A  few  years  ago  this 
was  one  of  the  most  lawless  tracts  on  the  frontier  : 
now  cami>s  of  coolies  are  scattered  along  the 
whole  line  quite  unguarded,  and  apparently  as 
secure  as  if  they  were  in  India. 

Colonel  Tanner's  account  of  the  Himalayan 
survey  is  very  interesting  reading  ;  and  his  forced 
march  across  the  Lipu  Lek  pass  brought  him  into 
direct  contact  with  a  Tibetan  Jong|)en  or  govern- 
or, who  useil  plain  language  regarding  the  at- 
tempts of  the  Englisli  to  enter  his  amntry.  He 
said,  ''We  are  not  angrj'  at  your  coming  this 
once,  but  we  never  wish  to  see  you  again.  Our 
government  don't  allow  the  English  in  Tibet,  but 
you  one  and  all  try  to  push  your  way  past  our 
frontier  posts."  If  this  expresses  the  Tibetan 
view  of  the  subject,  it  is  to  be  feared  tliat  Mr. 
Column  Macaulay  has  not  much  chance  of  suc- 
ceeding in  his  mission.  Colonel  Tanner  gives  a 
graphic  descrij)tion  of  the  village  of  Budi  —  the 
most  delightful  place  he  ha<l  seen  in  the  Hima- 
layas —  and  of  the  terrors  of  the  Nirpania-kidanda, 
or  waterless  spur,  which  occurs  Iwtween  the  Lipu 
Lek  |)ass  and  Kumaon.  Tlie  most  imi)ortant 
piece  of  work  in  this  direction  w^as  accomplished 
by  a  surveyor  named  R.  N.,  under  Colonel  Tan- 
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ner's  direction.  This  explorer  made  a  circuit  of 
the  great  mountain  Kinchinjinga,  delineated  the 
boundary  between  north-east  Nepaul  and  Tibet, 
fixed  the  peak  of  Nuijin  Sangra,  and  completed 
the  sketch  of  the  Zemu  River.  Colonel  Tanner's 
surveys  are  particularly  interesting  as  establish- 
ing the  accuracy  of  those  made  by  A.  K.  Our 
brief  account  will  serve  to  indicate  how  much 
interesting  matter  is  contained  in  this  report. 


A  SALT'MINE  IN  WESTERN  NEW  YORK. 

Mr.  William  Fosteh,  jun.,  of  New  York  has 
at  last  succeeded  in  sinking  a  shaft  to  the  salt 
deposits  of  central  New  York.  As  I  was  per- 
mitted a  few  weeks  ago  to  descend  to  the  mine,  I 
will,  by  the  owner's  permission,  give  the  facts  to 
the  public  so  far  as  they  are  of  scientific  and  gen- 
eral interest. 

This  is,  I  believe,  the  first  successful  attempt  to 
mine  the  salt  deposits  of  this  region.  In  the 
neighborhood  of  Syracuse  no  salt  deposits  have 
been  found ;  but  the  dependence  is  wholly  upon 
salt  springs  which  derive  their  salt  from  unknown 
sources.  In  the  valley  of  the  Genesee,  in  Living- 
ston county,  about  thirty  miles  south  of  Roches- 
ter, deposits  of  salt  were  penetrated  some  years 
ago,  in  boring  for  oil,  at  a  depth  of  about  a  thou- 
sand feet ;  and  numerous  wells  have  been  bored 
from  which  brine  is  pumped,  both  there  and  in 
Wyoming  county  to  the  west.  Previous  attempts 
to  sink  shafts  to  these  deposits  in  Canada  have 
encountered  so  much  water,  that  the  projects 
have  proved  impracticable  ;  but  the  present  at- 
tempt seems  to  be  entirely  successful.  The  shaft 
was  sunk  1,018  feet ;  and  the  mine  isi)erfectly  dry, 
with  the  exception  of  a  little  water  which  drips 
down  the  shaft.  An  inch-and-a-half  pipe  removes 
all  the  water.  When  I  visited  the  mine  in  April 
last,  they  had  drifted  about  300  feet  in  each  direc- 
tion. The  stratum  of  salt  in  which  they  are 
working  is  twenty-two  feet  thick,  and  fourteen 
feet  of  it  is  pure  salt.  The  miners  remove  it  by 
blasting  (boring  holes  with  augers  specially  adapted 
to  the  purpose,  and  inserting  small  charges  of 
dynamite).  I  collected  some  of  the  dust  which 
was  coming  from  one  of  these  holes,  which  had 
penetrated  about  four  feet  horizontally  and  about 
midway  between  the  top  and  the  bottom.  This 
has  been  analyzed  for  me  by  Professor  Jewett  of 
Oberlin,  with  the  following  result :  — 

Per  oknt. 

Sodium  ohloride 07.84 

Caloium  sulphate 1.04 

Moisture 08 

Residue  insoluble  in  water .43 

Magnesio  sulpliate trace 

Total 99.89 


This  is  remarkably  free  from  impurities,  even 
for  refined  salt.  Doubtless,  by  selecting  speci- 
mens, a  still  greater  purity  might  have  been  ob- 
tained. The  above  specimen  fairly  represents  the 
purity  of  a  stratum  fourteen  feet  thick,  which  is 
now  being  mined  without  hinderance  from  any 
causes. 

Other  strata  of  salt  were  found  both  above  and 
below  this  one.  The  upper  stratum  was  reached 
at  a  depth  of  991  feet,  and  was  so  mixed  with 
shale  as  to  be  unprofitable.  Tlie  lower  stratum 
was  reached  at  1,047  feet,  and  is  fifty  feet  in 
thickness,  being  practiccJly  clear  salt.  Between 
these  two  there  was  also  a  four-foot  stratum  of 
clear  salt.  Thus,  in  all,  there  is,  within  a  dis- 
tance of  two  hundred  feet,  not  far  from  eighty 
feet  of  solid  salt  at  a  depth  of  a  little  over  a  thou- 
sand feet  below  the  surface.  The  shaft  begins  in 
Hamilton  shale.    The  following  is  the  record  :  — 


Shale 

Comiferous  lime  rock. 

Shale 

Limestone  and  shale . . . 

Shale 

Lime  rock 

Shale  and  salt 

First  bed  clear  salt . . . . 
Lime-rock  and  shale... 
Second  bed  clear  salt . . 

Rock 

Third  bed  clear  salt . . . 


8  . 


Depth 
in  feet. 


407 

407 

148 

565 

223 

778 

70 

848 

102 

950 

11 

901 

30 

991 

23 

1»018 

28 

1,041 

4 

1.045 

2 

1,047 

58 

1,105 

This  mine  is  at  Piflfard  Station,  Livingston 
county,  on  the  Buffalo,  New  York,  and  Phila- 
delphia railroad.  G.  F.  Wright. 


LONDON  LETTER. 


The  movement  previously  referred  to  in  this 
correspondence,  for  promoting  such  changes  in 
the  University  of  London  as  will  bring  the 
teachers  of  the  various  colleges  into  closer  rela^ 
tions  than  at  present  with  the  examiners,  has  just 
made  a  great  step  in  advance.  At  a  meeting  of 
convocation  (i.e.,  of  the  general  lx)dy  of  gradu- 
ates) on  June  29,  a  scheme  was  adopted,  and  sent 
on  to  the  senate  (the  executive  body)  for  considera- 
tion. It  proposes,  1°,  that  the  constitution  of  the 
senate  be  enlarged  by  the  direct  representation 
thereon  of  certain  educational  bodies  in  and  near 
London,  such  as  University  college  and  Kings 
college,  London,  the  Royal  college  of  physicians 
and  of  surgeons,  the  Royal  society,  the  council  of 
legal  education,  etc  ;  2**,  that  certain  colleges 
shall,  under  the  title  *  constituent  colleges,'  form 
a  part  of  the  imiversity ;  8^,  that  a  council  of 
education  shall  be  established,  consisting  of  repre- 
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sentative  graduates,  representatives  of  these  con- 
stituent colleges,  the  examiners,  which  shall  ad- 
vise the  senate  on  all  matters  relating  to  the  sub- 
jects of  examination,  and  shall  af>point  boards  of 
studies ;  4^,  that  the  university  (now  entirely 
dependent  on  fees  and  a  treasury  grant)  shall 
have  power  to  hold  real  property,  in  onier  that  it 
may  assist  by  any  suitable  means  in  promoting 
higher  education.  Except  on  the  question  of  the 
admission  of  women  to  degrees,  there  have  never 
been  debates  in  convocation  at  wliich  more  inter- 
est has  been  shown.  At  the  present  moment,  a 
keenly  contested  parliamentary  election  is  being 
carried  on  in  the  university.  The  poll  is  open  for 
five  days ;  the  voting  is  oiien,  and  may  \ye  clone  in 
penBon,  or  by  voting-jwipers  sworn  bef<jre  a  justice 
of  the  peace  and  then  sent  in  by  mail.  Sir  John 
Lubbock,  F.R.S.,  formerly  vice-chancellor,  repre- 
sented the  university  for  many  years  as  a  liberal, 
but  not  a  *  home-ruler ;  *  and  he  is  now  opposed  by 
3Ir.  Frederick  Harrison,  the Gladstonian  candidate. 

In  connection  with  the  Colonial  and  Indian  ex- 
hibition, a  very  useful  series  of  conferences  are 
being  held  in  the  Conference  hall  of  the  exhibi- 
tion. Many  of  these  are  devoted  to  an  exposition 
of  the  resources  of  some  particular  colony  —  to 
various  industrial  ]>roducts  and  (|uestions  —  and  to 
such  subjects  as  the  federation  of  the  colonies,  etc. 
One  day  was  devoted  to  the  subject  of  the  ixwition 
of  science  in  colonial  education,  which  was  intro- 
duced in  a  very  exhaustive  i)ai)er  by  Mr.  William 
Lant  Carpenter. 

The  colonit»8  to  which  Mr.  Carpenter  had  di- 
rected his  attention  were,  Canada  generally ;  in 
South  Africa,  the  Cape  of  (»<kx1  Hope  and  Natal ; 
western  and  South  Australia,  Victoria,  New 
South  Wales,  Queensland,  New  Zealand,  and  Tas- 
mania ;  the  last  of  which,  unfortunately,  was  not 
representeil  at  the  present  exhibition.  An  account 
of  the  prest»nt  condition  of  scientific  education  in 
each  of  thtwe  colonies  was  given,  in  primary, 
secondary,  and  grammar  or  high  schools,  in  col- 
leges and  miiversities,  and  in  museums,  etc.,  for 
adults.  Tlie  most  perfect  scheme  of  e<hication 
was  probably  that  of  the  little  colony  of  New 
Brunswick,  which  was  admirably  arranged.  This 
colony  spent  one-thinl  of  its  entire  revenue  on 
education,  and  one-eighth  of  its  entire  population 
in  1885  received  instruction  in  hygiene.  Tliere 
was  a  universal  desire  in  the  colonies  to  realize  as 
far  as  possible  Professor  Huxley's  idea  that  a  sys- 
tem of  public  instruction  should  be  an  educational 
ladder  reaching  from  the  gutter  to  the  university. 

As  a  general  conclusion,  Mr.  Carpenter  thought 
that  the  claims  of  science  to  a  place  in  state-aided 
primary  education  were  more  fully  recognissed 
than  in  the  old  country ;  and  this,  not  merely  be- 


cause it  was  the  only  foundation  upon  which  a 
system  of  technological  education  could  be 
securely  built,  but  for  its  value  in  drawing  out  the 
minds  of  the  pupils.  As  regards  the  branches  by 
which  the  time-honored  routine  of  subjects  may 
be  most  beneficially  varied,  precedence  was  almost 
universally  accorded  to  drawing,  and  to  the  objec- 
tive presentation  of  the  elements  of  science.  In 
secondary  grammar  and  high  schools,  science 
scarcely  occupied  a  position  equal  to  that  in  cor- 
responding English  schools  ;  but  there  were  many 
signs  of  improvement  in  this  respect.  In  the  col- 
leges and  universities  of  the  older  colonies,  the 
classical  and  academic  influence  was  still  very 
strong,  while  in  the  newer  ones  the  claims  of 
scientific  education  to  be  put  on  an  equal  footing 
with  literary  were  recognized.  Great  as  had  been 
the  progress  of  public  opinion  in  England  during 
tlie  last  few  years  on  the  importance  of  science  as 
an  element  in  education,  the  author  was  disposed 
to  consider  it  greater  in  the  colonies  in  the  same 
period.  Certainly  the  development  of  that  opin- 
ion to  its  present  point  had  been  much  more  rapid 
in  the  colonies  tlian  at  home.  There  were  many 
voluntary  colonial  associations  for  the  promotion 
of  science;  and  the  author  concluded  his  paper 
by  throwing  out  the  suggestion,  that,  if  there 
were  grave  and  practical  difficulties  in  the  way  of 
an  imperial  federation  of  the  Australian  colonies, 
the  establishment  of  an  Australian  ass<x?iation  for 
the  advancement  of  science,  somewhat  on  the 
lines  of  the  British  and  American  associations  for 
similar  purposes,  might  not  be  beyond  the  reach 
of  practical  scientists;  and  he  was  strongly  of 
opinion  tliat  such  a  federation  would  tend  to 
strengthen  *  the  position  of  science  in  colonial 
education.* 

The  annual  meeting  of  the  Society  of  chemical 
industry  is  about  to  be  held  at  Liverpool.  The 
success  of  this  society,  which  was  only  founded 
five  years  ago,  has  been  remarkable,  chiefiy  be- 
cause it  met  a  great  want.  It  numl)ers  over  two 
thousand  members,  some  resident  in  remote  parts 
of  the  world.  It  has  sections  in  the  chief  manu- 
facturing districts  of  England  and  Scotland,  such 
as  Newcastle,  Manchester,  Birmingham,  Bristol, 
etc.  Its  journal,  issued  monthly,  is  a  very  valua- 
ble record  of  industrial  chemistry  ;  the  abstracts 
of  patents,  and  of  papers  in  foreign  journals,  be- 
ing a  S])ecial  feature  in  it. 

The  experimental  farm  of  the  Royal  agricul- 
tural society  has  recently  been  visited  by  distin- 
guishe<l  colonists,  as  well  as  officially  by  the 
members  of  the  society.  It  was  started  in  1877  to 
put  to  a  practical  test  the  relative  manurial  values 
attributable  to  tlie  consumption  of  certain  feeding- 
stuffs,  which,  on  chemical  considerations,  should 
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differ  widuly  in  their  fertilizing  effects  on  the 
farm.  Among  the  manurially  rich  food,  decorti- 
cated cotton  cahe  has  been  employed.  One  im- 
portaut  economical  fact  haa  been  clearly  brought 
out:  riz.,  that  even  heavy  dresaingBof  concentrated 
soluble  nitrogenous  manures,  wbetlier  ammo- 
nium sulphate  or  sodium  nitrate,  leave  in  the  noil. 
wlien  applied  to  cereal  crope,  no  appreciable  resi' 
due  for  the  use  of  a  succeeding  crop.  W. 

LoailoD,  Jul;  S. 


of  cocoalne  is  to  destroy  the  Beneibility  for  bitter 
only.  Ail  other  substances  can  still  be  tasted,  but 
the  application  of  a  bitter  substance  yields  only  a 
sensation  of  contact.    The  removal  of  the  sensihil' 


ity 


NOTES  AND  NEWS. 

The  thirty-fifth  meeting  of  the  American  asso- 
ciation for  the  advancement  of  science  will  be 
held  at  Buffalo,  from  Wednesday  morning,  Aug. 
18,  until  Tuesday  evening,  Aug.  24,  1886.  For 
the  third  time,  at  intervals  of  ten  years  each,  the 
association  has  accepted  an  invitation  to  hold  a 
meeting  in  Buffalo.  The  local  committee  intend 
to  make  the  meeting  a  great  success  ;  and  mem- 
bers who  were  at  the  meeting  of  18T6  need  only 
to  recall  it,  in  order  to  form  an  idea  of  what  the 
coming  meeting  promisea  to  be.  To  those  who 
were  not  present,  it  is  only  necessary  to  state  that 
tlie  facilities  which  the  city  offers  are  all  that  can 
be  desired,  both  in  regard  to  rooms  for  the  several 
sections  and  in  hotel  accommodations,  while  the 
health  and  comfort  of  tlie  city  in  the  month  of 
August  are  well  known.  The  headquarter^  of  the 
association  will  be  at  the  high  school,  and  all  the 
offices  and  meeting  rooms  will  be  iu  that  building 
or  in  one  of  the  schoolhouses  near  by.  Tlie  hotel 
lieailijuarters  will  be  at  the  Qenesee  house.  Board 
and  lodging  for  members  and  their  families  may 
he  had  at  the  rate  of  $1  to  $3  a  day,  and  reduced 
rates  have  been  obtained  from  many  railroads. 
A  special  circular  in  relation  to  railroads,  hotels, 
and  other  matters,  has  been  isaued  by  the  local 
committee.  In  order  to  take  advantage  of  these 
arrangements,  members  who  have  not  received 
the  local  committee's  circular  should  send  for  a 
copy  at  once.  Arrangements  for  excursions  and 
rec«pti<)ns  will  be  announced  by  the  local  com- 
mittee. The  ofHcere  of  Sections  D  and  H  have 
issued  special  circulars  relating  to  the  meeting, 
which  can  be  had  by  adO'*essing  the  respective 
aecretariea.  Special  infOL.^  tion  relating  to  any 
of  the  sections  will  be  furnished  by  their  officers. 
In  Section  E  itpecia)  attention  wiU  be  given  to  tlie 
problems  connected  with  tlie  Niagara  Falls  and 
its  gorge. 

—  Two  Italian  physiologists  have  recently  been 
experimenting  upon  the  effect  of  various  drugs  on 
the  sense  of  taste.  They  find  that  the  prolonged 
application  of  ice  removes  the  sensibility  for  all 
tastes,  —  sweet,  sour,  salt,  and  bitter.    The  eSect 


the  1< 


,  the  1 


!  the  application  of  the  cocoaine.  Of  course, 
the  effect  is  only  transient.  They  find  other  sub- 
stances that  reduce  the  sensibility  for  bitter  taste  ; 
but  cocoaine  seems  to  be  the  only  one  which  selects 
all  the  fibres  that  conduct  the  sensation  of  bitter, 
and  paralyzes  Ihem.  Other  sul>stances,  such  as 
caffeine  and  morphia,  diminish  the  discriminative 
sensibility  between  different  intensities  of  bitter. 
The  application  of  a  two-per-cent  solution  of  sul- 
phuric acid  has  a  peculiar  effect.  It  makes  dis- 
tilled water  taste  sweet,  and  even  makes  a  quinine 
solution  have  a  sweet  taete.  but  this  only  at  the 
tip  of  the  tongue  ;  elsewhere  it  tastes  bitter,  ae 
usual.  These  experiments  are  particularly  im- 
portant because  they  are  the  first  that  promise  a 
rational  application  of  the  law  of  specific  nerve- 
energy  to  the  sense  of  taste.  Tbey  seem  to  sug- 
gest the  supposition  of  separate  fibres  for  the 
conduction  of  separate  tastes,  and  thus  make  close 
connection  with  the  recently  discovered  hot  and 
cold  points  in  the  skin,  which  are  the  terminal 
portions  of  nerve-fibres  tor  the  separate  conduction 
of  sensjitions  of  heat  and  cold. 

—  Protap  Cliandra  Roy  of  Calcutta,  secretary 
of  the  Dotavya  Bharata  Kflryalaya,  has  issued  an 
appeal  for  aid  in  rescuing  the  ancient  Indian 
literature.  The  Dfltavya  Bhflrata  KSryalaya  has, 
within  the  course  of  the  last  eight  years,  printed 
and  gratuitously  distributed  two  editions  of  the 
MahSbhSrata  in  Bengalee  translation,  each  edition 
comprising  nearly  tiiree  thousand  copies.  The 
fourth  edition  of  the  MahShbOrata  (the  third  of  the 
series  for  gratuitous  distribution)  has  been  com- 
menced, and  it  will  take  some  time  before  it  is 
completed.  One  edition  of  the  HarivSn^a,  com- 
prising three  thousand  copies,  baa  been  exhausted. 
The  BttmByana  also,  that  was  token  in  liand,  has 
been  completed,  the  text  of  Valniiki  Ijeingpub- 
lished  with  a  translation.  Roughly  estimated,  the 
Bhttrata  Kflrydlaya  has  distributed  up  to  date 
nearly  twelve  thousand  copies  of  the  RamSyana, 
MahftbhOrata,  and  the  HarivSn^a  taken  together, 
and  that  number  will  swell  to  eighteen  thousand, 
when  the  fourth  edition  of  the  Mahabhilrata  sliall 
becom|ilete.  leaving  aside  the  arithmetical  re- 
sults of  the  Kdryalaya's  operations,  it  might  fairly 
be  presumed  that  the  genuine  demand  for  eighteen 
thousand  copies  of  the  sacred  Iwoks  of  India  rep- 
reeents  a  degree  of  interest  taken  by  the  people  in 
the  history  of  their  past  that  is  certainly  not  dis- 
couraging.   An  English  translation  of  the  Maha- 
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bhfirata  in  monthly  parts  has  l)een  begun;  and 
twenty-two  parts  have  already  lieen  in8ue<1.  To 
insure  [MTinanency  to  the  Bhflrata  Karyfllayn.  it 
is  net*es8ary  to  collect  funds.  Contributions  may 
l)e  sent  t«>  W.  E.  Coleman,  San  Francisi.»o  ;  to  l^>f. 
H.  Jacol)i  of  the  University  of  Kiel ;  to  M.  A. 
Barth  of  6  Rue  du  Vieux  Columbier,  Parin  ;  to 
Prt>f.  Max  MOller,  7.  Norhaui  Gardens,  Oxford, 
£n>;land. 

—  Captain  Grimes,  British  steamship  Hum- 
boldt. Rio  de  Janeiro,  to  New  Orleans,  repf)rt8, 
under  date  June  10,  witnessing  a  l>attle  l)etween 
a  large  PiH'mi-whale,  thrasher,  and  sword-flsh. 
The  vessel  was  in  latitude  13°  25'  south,  longitude 
86"  16'  west,  off  San  Salvador,  Brazil.  Tlie  fish 
were  far  off.  and  would  not  have  lK»eu  sighted 
were  it  not  for  the  great  commotion  occaHioned  by 
the  fight.  The  steamer  ran  down  to  the  combat- 
ants, and  lay  to  till  the  end  of  the  battle,  resulting 
in  the  death  of  the  whale  ami  sword-fish. 

—  Mr.  Douglas  Homo,  the  well-known  nu*<lium, 
died  June  21.  at  Auteuil,  at  the  age  of  52. 

—  I>»ttHrs  fnim  Colonel  LtK'khart's  i>arty  give  a 
complete  contradiction  to  the  story  of  his  arrest. 
The  mission  was  well  receive<l  by  the  Afghans, 
who  }>rovtMl  very  friendly. 

—  It  is  i)rojK)siHl  to  hoM  in  the  autumn  of  1887  an 
inteniatituial  congri*ss  of  shorthand  writers  of  all 
existing  syhtfuih,  an<l  uf  iK'rsons  interested  in 
shorthand  grntTally,  to  celebnite  conjointly  two 
events  of  ini|Mirtunce  :  1.  The  jubiUn.*  of  the  intro- 
duction of  Mr.  I>4iiac  Pitman's  system  of  phonog- 
rapliy.  marking  as  it  doi^s  an  era  in  the  develof)- 
ment  of  shorthand  on  scientific  principle's  ;  2.  Tlie 
tercentenary  of  nunleni  shorthand  originattnl  by 
Dr.  Timothy  Bright  al)out  li)H7,  continued  by 
Peter  Bides  (loOO).  John  Willis  (16<)2),  Edmond 
Willis  (HUH).  Shelton  (1621)).  Cartwright  (1642). 
Rich  (1646).  Mason  (1672).  CJurney  (1740).  Bymm 
(1767),  Mav(»r  (1780),  Taylor  (1786),  U»wis  (iHl2). 
and  many  others  in  past  genenitions.  and  finally 
by  Mr.  I^tman  and  other  English  and  continental 
authors  of  the  present  day. 

—  The  raj)id  development  of  the  t<*chnical 
gcien<*es  and  the  s]>ecialization  of  the  various  dt*- 
l^artments  of  civil  engineering  of  late  years  have 
so  enlarged  its  field  as  to  make  it  <lesirable  that 
the  student  should  be  allowed  some  free<lom  of 
choi<.*e  as  to  the  {particular  line  of  work  to  Ih*  kih*- 
cmlly  pursued  in  the  application  of  these  general 
principles.  To  me(»t  this  re<|Uirement,  the  Massa- 
chusetts institute  of  technology  has  arranginl  a 
general  course  of  study,  covering  the  whole  fiehl 
of  civil  engineering,  adapted  for  those  students 
who  liave  not  decided  what  si)ecial  branch  they 


will  afterward  pursue,  while  it  affords  at  the 
same  time  an  opportunity*  for  those  students  who 
desire  it  t^)  devote  themselves  more  extensively  to 
certain  sfHX'ial  branches. 

—  Applicants  for  admission  to  the  dental  schools 
of  Great  Britain  must  i^ass  a  satisfactory  exami- 
nation in  English  gnimmar  and  history,  in  Latin, 
in  algebra,  geometry,  and  ]»hysics;  and,  before 
they  can  ret»eive  their  degrtn*  of  L.D.S.,  they  must 
Btu<1y  for  four  years  anatomy,  chemistry,  surgery, 
and  such  other  branches  as  are  taught  in  the  medi- 
eval schools,  iH'sides  those  wliich  specially  pertain 
to  dentistry,  as  o]N*rative  dentistry,  the  adminis- 
tration of  anaesthetii^s.  In  L(md(m  there  are  two 
dental  hospitals  in  which  all  the  oiwrations  known 
to  that  branch  are  practised,  and  to  which  stu- 
dents have  admission  and  op]K)rtunity  to  oi)erate. 
In  the  National  dental  hos])ital.  during  the  year 
188."),  9,001  fillings  were  inserted,  of  which  1,014 
were  of  gold,  the  others  l)eing  of  gutta-i>ercha  or 
other  ])lastic  mati^rial. 

—  Consul-General  Giblis  of  Bolivia  has  given  a 
very  interesting  account  of  the  coca-plant,  which 
is  now  so  nmch  em  ploy  (mI  in  medical  ])ractice,  and 
which,  together  with  opium,  chloral,  and  other 
drugs,  is  lx*ginning  to  gain  its  victims  from  the 
ranks  of  those  who,  having  commenced  its  use  for 
medicinal  pur]>oses,  have  l>ecome  so  enslaved  by  it 
that  they  cannot  give  it  up.  This  i)lant  is  grown 
in  the  province  of  Yungiis,  and  brought  some 
sixty  miles  to  Lai)az,  Bolivia,  which  is  the  great 
market  ft)r  it.  The  bushes,  which  are  gn>wn  on 
the  sides  of  the  mountains,  furnish  three  cn)i>s  a 
year  of  the  leaves,  fnnn  which  the  drug  is  oIh 
tainiMl.  The  leaves  are  dried  in  the  sun,  and, 
after  lieing  presse<l,  are  ]>acked  in  Udes.  The 
annual  i)ro<luction  is  7.5(M),OO0  i)ounds,  of  which 
Bolivia  consuim'S  fifty-five  i>er  cent ;  the  Uniteil 
States  and  EurojK?.  five  i>i»r  wnt ;  and  the  rest  is 
consumed  in  other  ]>arts  of  South  America. 

—  The  Entomological  club  of  the  American 
association  for  the  advancement  of  science 
will  hold  its  meetings  during  the  wtnjk  of  the 
ass<x*iation  in  the  library  of  the  Buffalo  society  of 
natural  science.  Th«  '•^it  meeting  will  be  held 
on  Tuesday,  Aug.  17,  .i  2  p.m.;  an<i  I*rof.  J.  A. 
Lintner,  president  of  the  club,  will  deliver  his 
address  at  tliat  time.  During  the  week  there  will 
t)e  an  excursion  to  some  i>oint  of  interest :  and  a 
recej)tion  lias  lx?en  tenderwl  the  club  by  the  ento- 
mologists of  Buffalo.  It  is  very  desind>le  that 
th()se  entomologists  exi>ei^ting  to  attend  should 
signify  their  intention  to  the  sei?retary  of  the  club, 
John  B.  Smith,  national  museum,  Washington. 
D.C. 
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—  The  Botanical  club  of  the  American  associa- 
tion for  the  advancement  of  science  will  hold  its 
meetings,  as  usual,  during  the  week  of  the  asso- 
ciation. The  first  meeting  will  take  place  on 
Wednesday  at  9  a.m.  in  the  room  assigned  to  the 
biological  section.  Any  botanist  or  person  spe- 
cially interested  in  botany,  who  is  a  member  of 
the  association,  and  has  registered  for  the  Buffalo 
meeting,  may  become  a  member  of  the  club  by 
filling  out  a  blank  to  be  obtained  at  the  desk  of  the 
local  committee.  The  plans  for  excursions  are  not 
yet  matured.  For  further  information  address 
Dr.  J.  C.  Arthur,  secretary  of  the  club,  Geneva, 
N.Y. 

— The  Society  for  the  promotion  of  agricultural 
science  will  hold  its  seventh  annual  meeting  in 
Buffalo,  beginning  on  Tuesday,  Aug.  17.  For 
further  information  address  Dr.  Byron  D.  Halsted, 
secretary,  Ames,  lo. 

—  The  present  custodian  of  the  Cincinnati 
society  of  natural  history.  Prof.  Joseph  F.  James, 
has  resigned  his  position  to  accept  the  professor- 
ship of  botany  and  geology  in  the  Miami  univer- 
sity, Oxford,  O.  The  executive  board  of  the 
society  have  appointed  a  committee  to  receive  ap- 
plications for  the  position,  and  to  examine  the 
credentials  of  applicants. 

The  Athenaeum  announces  tliat  Prof.  Karl 
Pearson  will  contribute  a  volume  to  the  *  Inter- 
national series*  which  will  be  to  physics  what 
Professor  Clifford's  *  Common  sense  of  the  exact 
sciences*  (which  Professor  Pearson  edited)  is  to 
mathematics,  and  will,  in  fact,  form  a  companion 
work. 

—  At  the  meeting  of  the  Academie  des  sciences. 
May  31,  MM.  Cailletet  and  Mathias  read  a  j^per 
entitled  *  Researches  on  the  densities  of  liquefied 
gases  and  of  their  saturated  vapors.*  They  have 
followed  the  researches  of  Faraday,  Thilorier, 
Bussy,  and  D'Andreif  upon  the  density  of  the 
liquid  gases.  The  apparatus  they  have  employed 
was  of  great  simplicity,  all  of  glass,  capable  of 
resisting  the  pressure  of  many  atmospheres.  The 
gases  on  which  they  operated  were  protoxide  of 
azote,  ethylene,  and  carbouic  acid.  Their  results 
confirm  those  of  M.  Sarrau.  The  authors*  exi)eri- 
ments  demonstrate  that  at  the  critical  point  the 
density  of  the  liquid  gas  is  equal  to  that  of  its 
vapor.  M.  Fizeau  also  stated  that  his  observations 
taught  him  that  the  luminiferous  ether  is  entirely 
unaffected  by  the  motion  of  the  matter  which  it 
permeates,  and  said  that  he  hoped  soon  to  an- 
nounce the  existence  of  a  peculiar  variation  in 
the  magnetic  force  of  magnets,  apparently  in  re- 
lation with  the  direction  of  the  earth's  motion 
through  space,  calculated  to  throw  light  on  the 


immobility  of  the  ether  and  its  relations  to  pon- 
derable matter. 

— There  are  in  the  United  States  about  one 
hundred  medical  coUeges  of  good  repute,  at 
which  more  than  ten  thousand  students  attend 
annually.  From  these  institutions  go  out  each 
year  from  five  to  one  hundred  and  fifty  or  more 
graduates,  to  swell  the  ranks  of  a  profession  which 
now  numbers  in  the  United  States  more  than 
seventy-seven  thousand  members.  For  the  ad- 
ditional instruction  of  these  doctors  there  are 
published  more  than  one  hundred  and  fifty  medi- 
cal journals. 

—  From  the  Medical  tiews  we  learn  that  a  Ger- 
man physician  was  recently  much  puzzled  by  a 
case  which  he  was  called  to  attend.  The  patient, 
a  child  five  weeks  old,  was  incessantly  crying, 
and  was  undoubtedly  suffering  from  colic,  and  its 
skin  was  of  a  bluisli  color.  Further  examination 
revealed  the  fact  that  the  nurse  was  in  the  habit 
of  using  a  cosmetic  in  which  lead  entered  largely 
as  a  constituent.  This  gave  to  her  face  a  brilliant 
tint,  which  at  once  attracted  the  attention  of  the 
physician.  The  use  of  this  cosmetic  was  at  once 
interdicted,  and  in  a  few  days  the  colic  and  the 
crying  ceased. 

—  Instances  of  extreme  old  age  are  reported 
from  Russia.  The  Novosti,  a  Russian  journal, 
annoimces  the  death,  in  the  almshouse  of  St. 
Petersburg,  of  a  man,  aged  one  hundred  and 
twenty-two  years,  who  had  been  an  inmate  since 
1818.  His  mental  faculties  were  preserved  up  to 
the  time  of  his  death,  and  his  general  health  was 
excellent  to  the  age  of  one  hundred  and  eighteen, 
when  he  commenced  to  fail.  There  is  in  the 
same  institution  a  soldier's  widow  whose  age,  as 
shown  by  documentary  evidence,  is  at  least  one 
hundred  and  ten  years.  In  our  own  country,  at 
New  Holland,  O.,  Mrs.  Araold  has  just  celebrated 
the  one  hundred  and  ninth  anniversary  of  her 
birth  ;  and  her  two  sisters  are  still  living,  aged 
respectively  one  hundred  and  six  and  one  hun- 
dred and  twelve. 

—  Dr.  Barlow,  in  the  Lancet,  expresses  the 
opinion,  after  a  very  thorough  investigation  into 
the  nature  of  whooping-cough,  that  it  is  to  be 
classed  among  the  diseases  which  are  caused  by 
the  irritation  excited  by  the  presence  of  parasites  ; 
and  that  these  are  micrococci,  which  proliferate 
in  large  numbers  upon  the  living  membrane  of 
the  larynx  and  pharynx.  He  also  claims  for  re- 
soreine  the  power  to  greatly  reduce  the  intensity 
of  the  disease,  and  to  directly  lead  to  its  cure. 
This  remedy,  which  is  among  the  most  recent 
introduced  to  the  medical  profession,  is  applied  as 
a  one  or  two  per  cent  solution,  either  by  a  brush 
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or  in  the  form  of  Bpraj,  directly  to  the  mucous 
membrane  of  the  throat  and  the  larynx. 

—  Some  of  the  friends  of  M.  Chevreul  pro|>oee 
to  present  him  a  medal  on  his  hundretUh  birth- 
day, which  conies  the  Slst  of  August.  This  medal 
will  bear  in  relief  a  |)ortrait  of  Chevreul  en>o^aved 
by  M.  Roty.  Subscriptions  should  be  addressed 
to  M.  Louis  Passy,  secr^ire  perpetuel  de  la 
8oci(^  nationale  d*agriculture  de  France,  18,  rue 
de  Bellechasse,  Paris,  France. 

—  The  Athenaeum  states  that  Mr.  Blanford,  the 
meteorological  reporter  to  the  povennnent  of 
India,  has  drawn  up  a  memorandum  to  accom- 
pany the  charts  of  temi)erature  and  rainfall. 
The  temperature  being  reduced  to  its  equivalent 
at  sea-level,  the  hottest  tract  in  India  is  a  iKtrtion 
of  the  Deccan  plateau  between  Bellary  and  Shola- 
pore.  The  hottest  region  of  the  peninsula  is  really 
the  eastern  coast  from  Vizagapatam  southwards 
an<i  the  plains  of  the  Carnatic  and  northern  Cey- 
lon. In  intra-tropical  India,  except  as  modified 
by  the  elevation  of  the  coimtry,  the  teuii)erature 
increases  from  the  coast  inland,  the  went  coast 
being  cooler  than  the  east  coast.  Sind  and  Raj- 
putana  are  the  driest  i)ortion  of  India.  In  the 
greater  part  of  India.  May  is  the  hottest  month  in 
the  year,  except  in  the  Punjab  and  Sind,  where, 
owing  to  the  lateness  of  the  rnins,  June  in  hottest. 
Of  those  stations,  the  temiierature  of  which  has 
been  pretty  accurately  determined,  the  hottest  in 
May  is  Jhansi :  the  coolest  region  is  Assam,  where 
the  May  rains  are  very  copious.  Thi*  mean  an- 
nual rainfall  of  the  whole  of  India  is  about  forty- 
two  inches,  varying  from  nearly  five  hundred 
inches  at  Cherra  Poonji'e,  to  al)out  three  inches  at 
Jacobabad.  The  provinces  most  subject  to  famine 
are  the  north-western  provinces,  Debar,  Kajpu- 
tana,  the  Carnatic,  the  North  Deccan,  Hyderabad, 
Mysore,  Orissa,  and  the  northern  Circars. 

—  M.  E.  Grimaux  exhibited  to  the  French  acad- 
emy of  sciences,  at  the  stance  of  June  15,  some 
unpublished  printed  documents  showing  the  action 
taken  by  the  commission  on  behalf  of  Lavuisier, 
at  that  time  (1792-98)  under  arrest  as  a  farmer- 
general.  From  one  of  these  documents  it  api)ears, 
that,  in  consequence  of  the  said  action,  the  illus- 
trious names  of  Laplace,  Delambre,  Borda,  and 
others,  were  themselves  removed  fruui  the  com- 
mission on  the  8d  Nivose  of  the  second  year  of 
the  republic  (Dec.  26,  1793). 

—  A  few  years  ago  Dr.  J.  B.  de  Lacerda  of 
Rio  de  Janeiro  made  extensive  experiments  upon 
antidotes  for  snake-bites,  and  finally  settled  ui)on 
the  hypodermic  injection  of  a  solution  of  |)er- 
manganate  of  {X)tash  as  being  the  most  efhcacious. 
This  remedv  has  also  been  used  latelv  in  Brazil 


against  hydrophobia.  One  planter  reports  having 
useil  it  over  a  year  ago  in  two  cases  of  persons 
bitten  by  rabi<l  dogs.  So  far,  these  persons  have 
shown  no  symptoms  of  hydrophobia.  A  colleague 
of  Dr.  Lacenla,  however,  treatetl  by  this  method 
two  patients  who  had  been  bitten  by  a  rabid  cat. 
One  of  them  received  the  hypodermic  injection 
fifteen  minutes  after  having  been  bitten.  As  yet 
he  shows  no  ill  effe<'ts  from  the  wound.  The 
second,  a  child,  was  treate<i  twelve  hours  after 
having  been  bitten,  and  died  seven  weeks  later 
with  all  the  symptoms  of  hydrophobia. 

—  The  Brazilian  government  has  directed  Prof. 
Emil  Goldi  to  investigate  the  disease  of  the  coffee- 
plants.  This  disease  was  investigated  by  Capane- 
ma  about  four  years  ago,  but  no  satisfactory 
conclusion  was  reached  as  to  its  character  or  the 
remedy  for  it.  In  the  mean  while  it  has  been 
spreading. 

—  The  sundry  civil  bill,  as  considered  in  the 
senate,  restores  the  pay  of  the  coast  survey  offi- 
cials (changed  by  the  house)  to  the  figures  now 
existing ;  it  also  appropriates  $10,000  for  salaries 
and  expenses  of  the  National  board  of  health. 


LETTERS  TO  THE  EDITOR, 

A  most  extraordinary  structure. 

Aside  from  the  publicity  which  your  theosoph- 
ical  correftpoudeDt  has  given  the  error  which  un- 
fortunately crept  into  one  of  the  plates  in  a  recent 
contribution  of  mine  to  the  Proceedings  of  the 
Zoological  society  of  London  (SciVnce,  vii.  No.  177), 
the  subject,  I  understand,  has  created  no  little  com- 
ment in  other  Quarters.  Indeed,  so  thoroughlv  has 
it  been  discussed  that  I  should  have  entirely  ditre* 
garded  this  additional  notice  of  it,  had  it  not  been 
that  the  attention  thus  called  to  it  by  this  theosopbist 
of  the  Smithsonian  institution,  placed  it  before  your 
readers  as  *  a  most  extraordinary  structure/  Sure- 
ly it  must  be  a  structure  most  extraordinary  to  have 
excited  any  wonder  in  the  eyes  of  a  Smithsonian 
theosopbist,  when,  in  view  of  the  fact  that  the  pub- 
lished researches  of  Prof.  Elliott  Coues,  another 
theosopbist  of  the  Smithsonian,  called  for  no  com- 
ment whatever.  The  succinct  account  of  the  re- 
searches I  refer  to,  were  published  by  Professor 
Coues  in  the  New  York  Nation  (Dec*  25,  1884), 
wherein  this  author  in  referring  to  his  examination 
of  ghosts,  says  **  I  myself,  personally,  have  repeated- 
ly by  physical,  chemical,  and  microscopical  examina- 
tion studied  detached  portions  of  them  [ghosts],  as 
hair,  nails,  or  pieces  of  any  substance  which  may 
envelop  them  more  or  less  completely.'* 

The  fact  of  the  matter  is  this,  in  both  the  flgurs 
and  text  I  described  the  rifrht  humerus  of  a  hum- 
ming bird  for  the  left.  Mr.  F.  A.  Lucas  the  osteolo- 
gist of  the  Smithsonian  discovered  the  error  and 
courteously  pointed  it  out  for  me.  But  Mr.  Lucas  did 
not  write  the  letter  in  Science  signed  '  a  theosopbist,' 
and  notwithstanding  the  fact  that  I  am  personally 
acquainted  with  the  members  of  the  staff  of  that 
institution,  I  know  of  no  theosopbist  tEere  who  has 
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made  suflScient  progress  in  the  stady  of  the  morphol- 
ogy of  the  Trochilidae  to  have  detected  the  error  in 
question .  If  there  be  such  a  person  he  has  not  up 
to  the  present  time  communicated  the  results  of  his 
studies  to  the  world. 

As  soon  as  the  error  was  clear  to  me,  I  immediately 
made  a  full  series  of  corrected  drawings,  which, 
with  additional  notes  upon  the  subject,  are  now  in 
the  hands  of  Dr.  Sclater,  the  editor  of  the  Proceed- 
ings of  the  Zoological  society. 

It  pains  me  far  more  that  the  plates  of  such  an 
elegant  publication  as  the  Proceedings  of  the  Zoolo- 
gical society  is,  should  be  marred,  even  to  the  slight- 
est degree,  through  any  error  of  mine,  than  I  regard 
how  that  error  may  reflect  or  affect  myself.  For- 
tunately, in  the  present  instance  it  in  no  way  alters 
the  conclusions  arrived  at,  and  so  far  as  I  am  aware 
there  are  but  few,  if  any  anatomists,  who  have  not 
at  one  time  or  another  been  equally  unfortunate. 
Even  Huxley's  famous  *  Anatomy  of  vertebrates  * 
seems  to  fulfil  a  useful  end,  notwithstanding  the  fact, 
that  this  eminent  biologist  contends  on  the  322d 
page  of  that  work,  in  describing  the  stomach  of  a 
ruminant,  and  referring  to  the  mucous  membrane  of 
the  reticulum,  says  'Mt  is  raised  up  into  a  great 
number  of  folds,  which  cross  one  another  at  right 
angles,  and,  in  this  way,  enclose  a  multitude  of 
hexagonal-sided  cells."  Still  this  statement  would 
make  no  one  believe  that  few  people  living  could 
render  a  better  description  of  the  digestive  appara- 
tus of  a  ruminant  than  Professor  Huxley. 

R.    W.   Shufeldt. 
Port  Wlngate,  N.  Max.,  July  8. 

Barometer  exposure. 

The  discussion  concerning  this  subject  has  thus  far 
had  regard  mainly  to  the  use  of  the  mercurial  barom- 
eter and  for  meteorological  purposes.  Possibly 
light  may  be  shed  on  the  general  subject  by  a  few 
observations  made  in  the  field  with  an  aneroid. 
From  the  nature  of  its  construction  it  yields  more 
quickly  to  rapid  oscillations  of  atmospheric  pressure. 
Moreover,  field-work  presents  greater  variety  of  con- 
ditions of  exposure,  and  is  consequently  more  sug- 
gestive of  the  controlling  circumstance  in  any 
anomaly. 

The  following  observations  derived  from  experi- 
ence, upon  the  western  prairies  of  the  Mississippi 
valley,  may  not  be  without  value  in  this  connection. 

1.  In  gusty  winds  the  index  of  the  barometer 
oscillates  very  perceptibly  to  each  gust.  A  variation 
of  .01  of  an  inch  has  been  observed. 

2.  In  steady  wind  the  barometer  reads  very  differ- 
ently, according  as  it  is  held  to  the  windward  or  lee- 
ward of  the  body.  In  a  wind  which  I  cannot  char- 
acterize more  definitely  than  as  a  stiff  breeze,  I  have 
noted  in  such  relations  a  difference  of  .02  of  an  inch, 
the  barometer  being  about  three  feet  above  the  level 
surface.  When  desiring  accurate  readings  in  a 
strong  wind,  the  mean  between  the  windward  and 
leeward  readings  should  be  taken,  and,  if  the  wind 
be  gusty,  the  maximum  reading  in  each  case. 

3.  Upon  flat-topped  buttes  I  have  found  the 
barometer  indicating  considerably  less  pressure  in 
the  calm  just  back  of  the  windward  edge  than  in  the 
wind  at  the  edge. 

Such  buttes  offer  an  inviting  field  for  experimenta- 
tion on  this  subject.  They  are  often  quite  sym- 
metrical, frequently  have  horizontal  strata  running 
through  them  to  serve  as  convenient  planes  of  refer- 


ence, and  are  not  infrequently  isolated  upon  an  ex- 
tensive plane. 

Attention  to  barometer  exposure  is  evidently  as 
important  to  hypsometry  as  to  meteorology. 

J.  E.  Todd. 
Tabor  college.  Tabor,  Ic,  July  3. 


A  bright  meteor. 

Last  evening  at  fifteen  minutes  past  eight  o'clock 
a  meteor  of  unusual  size  was  observed.  Its  ap- 
parent size  was.  by  rough  estimate,  six  times  that  of 
Venus  at  its  (Venus')  brightest ;  and  that,  though  it 
was  quite  near  the  moon,  which  was  past  its  first 
quarter.  Its  altitude  was  about  SO**,  and  azimuth 
perhaps  S.  10^  W. ,  and  its  motion  downward  and 
eastward  at  about  50^  from  the  horizon. 

Its  disappearance  was  with  a  slight  scattering  of 
fragments,  but  no  explosion  was  heard. 

S.  H.  Braceett. 
St.  Johnsbury,  Vt.,  July  12. 


Inoculation  for  the  pretention  of  yellew-fe^er. 

It  is  generally  understood  among  educated  people 
in  Rio  de  Janeiro  that  all  persons  are  not  equally 
liable  to  attacks  of  yellow-fever.  I  believe  I  am 
safe  in  saying  that  but  few  native  Brazilians  di'i&  'of 
it,  the  greatest  number  of  deaths  being  among  Hihe 
following :  newly  arrived  foreigners,  and  especially 
those  who  live  in  the  poorer  quarters  of  the  city,  or 
who  lead  dissolute  lives,  sailors,  and  persons  of  a 
lymphatic  temperament.  If  there  is  any  foundation 
for  these  popular  theories,  might  it  not  be  possible  for 
an  observant  person  to  inoculate  seven  thousand  in- 
dividuals from  the  same  or  similar  localities  in  Rio 
de  Janeiro  without  running  an  average  risk  or  fairly 
testing  the  system  employed  ? 

The  efficacy  of  Dr.  Freire's   inoculation  against 

yellow-fever  can  scarcely  be  considered  as  having 

been  put  to  a  fair  test,  therefore,  until  something  is 

known  of  the  persons  inoculated,  their  nationality, 

time  of  residence   in  Rio  de  Janeiro,  temperament, 

occupation,  circumstances,  and  personal  habits. 

John  C.  Brannsb. 
Indiana  aniverslty,  Bloomington,  Ind. 


Bird-killing  sparrows. 

So  much  has  been  said  of  late  for  and  against  the 
English  sparrow,  that  the  following  note  may  not 
be  uninteresting  as  evidence. 

Quite  recently,  upon  the  Capitol  grounds,  I  ob- 
served a  sparrow  in  the  act  of  slowly  killing  a  brown 
humming-bird.  When  discovered,  it  had  seized  the 
struggling  victim  in  its  talons,  and  was  picking  it 
vigorously  about  the  head.  Whenever  disturbed,  it 
caught  the  neck  of  its  fluttering  prey  in  its  bill,  and^ 
after  flying  a  few  feet,  alighted,  and  renewed  its 
bloody  work.  At  first  I  supposed  the  victim  to  be  a 
sphinx  moth  ;  but,  although  every  attempt  to  release 
the  captive  was  futile,  the  identity  of  the  humming- 
bird was  unmistakable.  Soon  the  first  sparrow  was 
joined  by  another,  and  then  the  scene  of  murder 
was  carried  into  a  copse  beyond  the  reach  of  my 
observation. 

To  those  who  attribute  the  destruction  of  our 
American  birds  entirely  to  the  demand  for  wings  for 
ladies'  hats,  as  well  as  to  those  who  deny  the  quar- 
relsome habits  of  the  sparrow,  this  piece  of  infor- 
mation may  be  of  value.  0.  D.  White. 

National  museum. 


SCIENCE.-SUPPLEMENT. 


raiDAY,  JULY  16,  1886. 


ON  THE  PRESENT  ASPECT  OF  CLASSICAL 

STUDY.' 

The  chanco  tliat  made  me  the  firot  proferaor 
appointed  to  a  chair  in  this  university  has  made 
it  my  duty  to  represent  tlie  school  of  letters  on 
this  festal  day,  which  has  been  chosen  for  the 
commemoration  of  the  first  complete<l  decennium 
of  our  existence  as  an  institution.  The  work  of 
ti  i  university,  so  far  as  it  can  \ye  expressed  by 
lectures  and  by  [mblications,  by  the  number  of 
teachers  and  of  students,  by  the  hours  s|>ent  in 
laboratory  and  seminary,  is  all  of  reconl.  Judged 
even  by  the  census  standard  of  facts  and  fi^^ures, 
it  will  1)6  grantetl  that  what  has  l)een  done  here 
in  the  last  ten  years  does  not  fall  short  of  the 
standard  which  was  oet  up  in  1876.  Lc^^s  meas- 
urable, but  not  less  certain,  are  the  indications  of 
our  influence  on  the  whole  circle  of  university 
work  in  America  ;  and,  whatever  we  may  have 
failed  to  do,  we  have  assuredly  not  failed  in  rous- 
ing to  greater  vigilance,  and  stimulating  to  a 
more  intense  energy  in  other  parts  of  the  wide 
field  ;  and,  whether  in  the  way  of  approval  or  in 
the  way  of  protest,  our  example  has  made  for 
life  and  growth  and  i)rogreKH.  This  life  and 
growth  and  progress  have  found  a  material  ex- 
pression in  the  erection  and  e<juipment  of  nioilel 
laboratories  for  biology,  chemistry,  physics.  De- 
partments that  arc  less  tangible  in  their  material 
and  in  theur  methods  have  little  to  show  the  visitor 
except  a  few  books  and  a  goodly  numlxT  of  men, 

—  ardent  students,  who  an*  busy  with  old  prob- 
lems and  new,  enriching  themselves  with  the 
spoils  of  the  past,  laying  up  store  for  those  who 
are  to  come  after  them,  in  the  present  neither 
envious  nor  afraid.  As  to  tliis  whole  deiiartment 
of  letters,  then,  —  tliat  department  which  has 
naturally  fallen  most  under  my  own  observation, 

—  I  can  truly  say  tliat  the  healtliy  increase  in  the 
Bchools  of  language  and  literature  is  something 
that  has  transcended  my  most  sanguine  exiKX'ta- 
tion.  In  numbers  we  outrank  many  of  the  minor 
German  universities ;  and  in  the  more  almtruso 
and  recondite  studies,  such  as  Assyrian  and  San- 
scrit, we  hold  our  own  with  some  of  the  leading 
schools  of  Europe.     As  for  our  American  sisters, 

*  Addrew  delivered  at  the  tenth  umlTenary  of  the 
Johns  Hopkliu  uniTenlty. 


it  is  not  HO  easy  to  separate  graduate  work  from 
undergraduate  work  in  other  American  univer- 
sities as  it  is  here :  and  hence  the  comparison 
of  numl)ers  might  not  be  fair,  and  might  be  mis- 
interpreted ;  and  instead  of  emphusizing  too  much 
our  large  numl)er  of  graduate  students,  it  may  be 
better  to  say  in  reganl  to  all  the  schools  of  the 
country  in  which  higher  work  is  done,  that  we 
count  their  success  as  our  succe&s,  for  we  are  all 
helix^rs  one  of  another.  And  here  I  would  take 
occasion  to  echo  the  wish,  which  I  have  often 
heard  expressed  of  late,  that  the  university  de- 
partments in  all  American  institutions  of  learning 
might  l)e  so  organized  that  students  could  pass 
from  one  to  the  other  in  the  prosecution  of  a  line 
of  study  just  as  they  do  in  Germany,  much  to  the 
advantage  of  their  breadth  of  vision,  their  free- 
dom from  local  or  personal  influence.  For  my 
own  part,  I  have  always  congratulated  myself 
that  I  was  brought  under  the  influence  of  three 
distinct  and  markedly  distinct  philological  schools, 
—  B^Tlin,  (lottingen,  and  Bonn,  —  and  I  have  no 
doubt  that,  when  the  time  comes,  there  will  be  a 
university  exchange  that  will  he!])  us  even  more 
than  the  measure  of  it  that  we  have  thus  far 
enjoyed.  We  then  of  the  department  of  letters 
have  our  success  to  speak  of  on  this  day  when  a 
little  *  self-esteem  grounded  on  just  and  right  *  may 
be  panlonable,  if  not,  as  Milton  says,  profitable. 
But  it  is  a  success  that  carries  with  it  the  gravest 
responsibilities.  The  ark  we  Ix'ar  contains  more 
sacred  vess(*Is  than  it  held  when  we  set  out ;  and 
on  an  occasion  like  this  it  becomes  us  not  only  to 
exchange  hearty  congratulations  that  we  have 
been  heli)ed  thus  far  on  our  way,  but  to  renew 
our  hold  with  greater  vigor,  and  to  plant  our  feet 
more  firmly,  with  a  clearer  view  of  the  path  to  be 
trod  and  the  burden  to  be  borne. 

To  some,  I  do  not  know  to  how  many,  certainly 
to  some  of  those  whom  I  am  addressing,  the 
S|)ecial  line  of  work  to  which  my  own  life  has 
been  devoted  may  seem  to  have  had  its  day  ;  and 
to  plan  for  the  future  of  Greek  is  to  plan  for  an 
elaborate  structure  on  the  foundation  of  some 
table  rock,  destined  at  no  distant  time  to  fall  and 
disapix'ar  on  the  restless  current  of  modern  life. 
A  monument  was  erected  some  years  since  to  the 
memory  of  the  last  old  woman  that  spoke 
CJornish  ;  and  it  would  re(|uire  no  great  strett^h  of 
imagination  on  the  ])art  of  some  of  our  friends  to 
fancy  that  some  youth  may  l)e  present  here  to- 
day who  shall  live  to  see  the  cremation  of  tlie  last 
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successor  of  Sir  John  Cheke  on  this  side  of  the 
Atlantic  ;  of  the  last  old  woman,  trousered  or  un- 
trousered,  that  shall  have  discharged  the  office  of 
a  professor  of  Greek  in  an  American  university. 
People  who  have  reached  a  certain  age,  and  have 
become  somewhat  reflective  and  prophetic,  gen- 
erally console  themselves  with  Hezekiah's  words. 
But  I  cannot  content  myself  with  the  thought 
that  there  will  be  peace  and  truth  in  my  days. 
There  has  not  been  much  of  either  of  these  com- 
modities in  my  first  half -century,  and  I  do  not 
expect  the  market  to  be  glutted  with  them  in  my 
second.  Surely  there  is  no  sign  that  there  will 
be  any  peace  about  Greek,  or  truth  about  Greek, 
in  any  period  that  I  can  reasonably  hope  to  reach. 
But  the  peace  and  the  truth  that  may  be  denied 
me  from  without  are  vouchsafed  me  abundantly 
from  within  ;  and  while  many  of  my  fellow- 
workers  are  in  woe  for  the  silver  shrines  of  Diana, 
and  mourn  for  the  abandonment  of  Greek,  and 
sorrow  that  the  trade  in  text-books  languishes,  I 
am  serenely  standing  where  I  stood  many,  many 
years  ago,  when  I  published  my  first  article  on 
the  '  Necessity  of  the  classics,'  a  title  not  to  be 
confounded  with  the  '  Necessities  of  the  classics,' 
about  which  one  hears  far  too  much.  I  live  in 
the  abiding  assurance  that  what  is  inwrought  in 
the  structure  of  our  history  and  our  literature 
must  survive  so  long  as  the  history  of  our  race 
and  the  history  of  our  language  shall  survive. 
To  disentwine  the  warp  of  the  classics  from  the 
woof  of  our  life  is  simply  impossible.  One 
mediaeval  writer  every  one  must  know,  and, 
measured  by  modem  standards,  Dante  was  not  a 
classical  scholar  of  the  first  rank.  His  perspective 
of  antiquity  was  false,  his  estimate  of  the  poets  of 
the  past  was  far  from  being  just ;  and  yet  what  is 
Dante  if  you  loosen  his  hold  on  the  classic  time  ? 
I  will  not  speak  of  Milton,  steeped  in  classic  lore : 
I  will  speak  of  Shakspeare.  None  but  those 
who  have  read  Shakspeare  with  the  eye  of  the 
classical  scholar  know  how  much  the  understand- 
ing of  Shakspeare  is  dependent  on  training  in  the 
classics ;  and  more  than  once  when  I  have  hesi- 
tated as  to  whether  it  was  pedantry  or  not  to  use 
a  Greek  word  in  my  English  discourse,  I  have 
turned  to  Shakspeare. 

Is  this  the  judgment  of  a  man  who  can  see 
only  through  his  own  narrow  casement  ?  Scarcely 
had  I  set  down  those  words,  when  the  following 
passage  fell  under  my  eye.  It  is  to  be  found  in 
the  recent  introductory  lecture  of  the  professor  of 
poetry  in  the  University  of  Oxford.  "The 
thorough  study  of  English  literature,  as  such,  — 
literature,  I  mean,  as  an  art,  indeed  the  finest  of  the 
fine  arts,  —  is  hopeless  unless  based  on  an  equal- 
ly thorough  study  of  the  literatures  of  Greece  and 


Rome.  When  so  based,  adequate  study  will  not 
be  foimd  exacting  either  of  time  or  of  labor.  To 
know  *Shakspeare  and  Milton  is  the  pleasant  and 
crowning  consummation  of  knowing  Homer  and 
Aeschylus,  Catullus  and  Virgil ;  and  upon  no 
other  terms  can  we  obtain  it."  * 

To  be  sure,  we  have  promise  of  mountains  and 
marvels  if  we  break  with  the  past.  What  satisfied 
us  in  our  boyhood  no  longer  suits  the  fastidious 
taste  of  the  present ;  and  the  Phoebus  Apollo  of 
our  youth,  clad  as  to  his  dazzling  shoulders  with 
a  classic  cloud,  is  shown  up  as  nothing  better  than 
a  padded  dandy.  Our  adored  Thackeray  is  no 
longer  faultlessly  attired  in  a  garb  of  perfect 
Elnglish  :  he  is  simply  a  stylistic  old  beau.  The 
plots  in  which  we  once  took  delight  are  nothing 
but  vulgar  tricks,  and  the  lifting  of  a  teakettle  lid 
and  the  setting  down  of  the  same  are  intrigue 
enough  for  the  conduct  of  a  two-year-long  novel. 
All  this  new  literature  has  nothing  to  do  with  the 
classics.  Far  from  it.  And  yet  I  am  not  at  all 
shaken  by  the  self-satisfied  edicts  of  those  who 
rule  so  large  a  portion  of  the  reading  world  ;  and 
I  maintain  with  unwavering  confidence  that  all 
healthy  literature  must  be  kept  in  commimion, 
direct  or  indirect,  with  the  highest  exemplars  of 
our  Indo-European  stock ;  and  if  any  thing  could 
prove  the  necessity  of  a  return  to  healthy  human 
nature,  with  its  compassed  form,  its  fair  red  and 
white,  it  would  be  the  utter  wearisomeness  of  so 
much  recent  fine  writing,  in  which  there  is  no 
blood,  no  sap,  nothing  but  division  and  subdivision 
of  nerve-tissue.  '  A  pagan  suckled  in  a  creed 
outworn'  is  a  joy  and  delight  in  comparison  with 
the  languid,  invertebrate  children  of  the  great 
goddess  Anaemia. 

I  have  watched  with  much  interest  the  develop- 
ment of  the  study  of  artistic  composition  in  Eng- 
lish during  the  last  few  years.  Indeed,  it  would 
have  been  necessary  to  stop  one's  ears  to  keep  out 
the  shrilling  cicada-sound  of  '  art  for  art's  sake,' 
and  all  the  theoretical  buzz  of  aesthetic  criticism. 
The  interest  has  not  been  unmingled  with  amuse- 
ment, because  the  apostles  of  progress  are  preach- 
ing very  old  doctrine,  —  a  doctrine  which  I  shall 
be  glad  to  re-enforce,  so  far  as  I  can,  before  I  ac- 
quit myself  of  this  function.  Art  for  art's  sake 
involves  the  very  hardest,  the  very  driest  study, 
the  very  kind  of  study  for  which  we  philologians 
and  grammarians  are  conteomed.  The  accom- 
plished master  in  the  art  of  dipping,  who  delighted 
the  world  a  few  weeks  since  by  his  '  Letters  to 
dead  authors,'  made  his  swallow- wing  strong  on 
the  Elysian  fields  of  the  classics ;  and  those  who 
should  hold  him  up  as  an  example  of  the  kind  of 
classical  scholar  we  ought  to  have,  little  know  to 
>  F.  T.  PalKrave, '  Provlnoe  and  study  of  poetiy.* 
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what  severe  studies  is  due  that  easy  grace.  It  is 
so  cheap  to  talk  about  gerund  -  grinding  and 
root-grubbing,  as  if  gerund  -  grinding  did  not 
lead  to  the  music  of  the  spheres,  and  root-grub- 
bing to  the  discovery  of  the  magic  moly  that 
guards  against  the  8i)ell8  of  Circe,  of  <  euphrasy 
and  rue,*  that  purge  *  the  visual  nerve.'  He  who 
neglects  the  elements  lacks  the  first  conditions  of 
the  artistic  life.  In  the  old  times  great  artists  did 
not  disdain  to  prepare  their  own  varnishes :  and 
the  old  ])aintings  stand  fresh  to  this  day,  while 
many  of  their  modem  rivals,  scarce  a  generation 
old,  are  falling  into  decay  beyond  the  ho{)e  of 
recognition.  The  fair  dream  was  embodied  in 
machine  pigments,  and  the  machine  pigments 
flake  oiT,  and  with  them  the  fair  dream  vanishes. 
If  grammatical  research  is  pressed  with  regard 
to  truth,  to  that  which  is,  then  the  gerund- 
grinding,  as  the  color  -  grinding,  not  only  has 
its  warrant  in  itself  as  a  useful  exercises  but 
it  is  sure  to  be  available  fur  higher  purposes ; 
and  if  it  is  not  given  to  every  one  to  make  use 
of  grammatical  results  for  artistic  ends,  still  no 
organic  fact  is  without  its  value,  none  will  fail 
of  its  appropriate  place  in  the  completed  sys- 
tem of  art  as  of  science.  To  me,  as  an  ardent 
lover  of  literature,  as  one  who  was  led  through 
literature  to  grammar  and  not  through  grammar 
to  literature,  the  fairest  results  of  a  long  life  of 
study  have  been  the  visions  of  that  cosmic  beauty 
which  reveals  itself  when  the  infinitely  little  fills 
up  the  wavering  outline,  and  the  features  stand  out 
pure  and  perfect  against  the  sky  of  Ood's  truth. 
Now,  for  the  study  of  literature  as  an  art,  we 
have  every  thing  to  learn  from  the  old  critics ; 
and  what  our  own  Sylvester,  our  own  Lanier, 
have  re-discovered  as  to  the  science  of  verse,  is  a 
chapter  from  anti(|ue  rhetoric.  Mr.  Lowell  has 
recently  pointed  out  the  great  secret  of  (Jray*B 
abiding  popularity.  Tliat  consummate  master 
did  not  disdain  the  close  analysis  of  the  sensuous 
effect  of  sound ;  and  the  melody  of  Coleridge  is 
due  in  a  measure  to  a  conscious  though  fitful 
study  in  the  same  line.  Of  late  an  author,  whose 
charm  of  style  was  first  appreciated  in  this 
country,  has  written  an  essay  in  which  he  applies 
phonetic  analysis  to  the  works  of  our  great  prose 
writers,  and  strikes  the  dominant  chord  of  what 
seems  unconscious  music.  The  essay  might  have 
been  written  in  tlie  beginning  of  the  first  century 
as  well  as  the  end  of  the  nineteenth,  and  have 
been  signed  Dionysius  of  Halicamassus  as  well  as 
Robert  Louis  Stevenson. 

Whether,  then,  it  be  for  the  historical  unity  of 
the  race,  whether  it  be  for  the  human  sanity  of 
classical  literature,  whether  it  be  for  tlie  influence 
on  form  either  as  example  or  precept,  there  is  no 


danger  that  the  ancient  classics  will  be  displaced 
from  the  list  of  studies  necessary  for  the  highest 
and  truest  culture.  Nor  do  I  think  that  the  so- 
called  hard  and  dry  and  minute  research  in  this 
and  cognate  provinces  of  study  will  ever  be 
al)andoned  in  favor  of  a  mere  beUettristic  phrase- 
mongery  about  half-understood  beauties.  What 
is  hard,  what  is  dry,  what  is  minute,  depends 
very  much  on  the  spirit  in  which  it  is  approached 
by  the  student. 

Some  years  since,  I  attended  a  lecture  by  a  great 
master.  Tlie  theme  was  the  vanishing  of  weak 
vowels  in  Latin.  Candor  compels  me  to  state, 
that,  although  I  pride  myself  on  being  interested 
in  the  most  uninteresting  things,  I  should  have 
chosen  another  subject  for  a  specimen-lecture. 
Candor  compels  me  to  state  also  that  I  very  much 
question  whether  the  illustrious  teacher  would  ac- 
cept all  his  own  teachings  to-day,  such  progress 
do  grammarians  make  in  devouring  themselves  as 
well  as  one  another.  I  was  much  struck  with  the 
tone  in  which  he  announced  his  subject.  It  was 
the  tone  of  a  man  who  had  seen  the  elements 
melt  with  fervent  heat,  and  the  weak  vowels 
vanish  at  the  sound  of  the  last  trump.  The  tone, 
indeed,  seemed  entirely  too  pathetic  for  the  oc- 
casion ;  but  as  he  went  on  and  marshalled  the 
facts,  and  set  in  order  the  long  lines  that  con- 
nected the  disa])i)earance  of  the  vowel  with  the 
downfall  of  a  nationality,  and  great  linguistic, 
great  moral,  great  historical  laws  marched  in 
stately  procession  before  the  vision  of  the  student, 
the  airy  vowels  that  had  flitted  into  the  nowhere 
seemed  to  ho  the  lost  soul  of  Roman  life,  and  the 
Latin  language,  Roman  literature,  and  Roman 
history  were  clothed  with  a  new  meaning.  And 
so  we  of  the  language  departments  do  not  intend 
to  be  disturbed  in  our  work  by  criticism  on  the 
arid  details  of  our  courses  ;  nor,  on  the  other  hand, 
are  we  unmindful  of  the  larger  and  more  popular 
aspects  of  the  wide  field  of  culture  which  we 
occupy. 

There  is  no  form  of  art,  no  phase  of  phi- 
losophy, of  ethics,  no  development  of  physical 
science,  that  is  alien  to  the  student  of  language  ; 
and  the  student  of  physical  science,  in  his  turn, 
needs  the  human  interi'st  of  our  study  to  save  his 
life  from  an  austere  and  merciless  quest  of  fact 
and  principle  in  a  domain  where  man  enters  only 
as  a  factor  like  any  other  factor.  But  first  and 
last,  the  scientific  standard  must  be  upheld  for  the 
university  man,  be  he  a  student  of  letters,  be  he  a 
physicist ;  and  that  standard  is  the  absolute  truth, 
the  ultimate  truth.  *  Nothing  imperfect  is  the 
measure  of  any  thing,'  says  the  prince  of  ideal-^ 

istS.^  B.  L.  GlLDERSLEEYB. 

1  artA^f  yip  viikv  ov<ti^  iniritop  (Plato,  Kepubllo  YI.,  504  0>. 
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MR,    JAMES  SULLY  ON  THE  PRECOCITY 

OF  GENIUS. 

Whenever  Mr.  Sully  turns  his  attention  to  a 
problem  in  psychology  or  anthropology,  he  is  sure 
to  give  it  a  lively,  interesting  treatment,  and  to 
accompany  it  with  a  wealth  of  illustration.  His 
paper  on  *  Genius  and  precocity'  in  the  June 
number  of  the  Nineteenth  century  is  no  exception 
to  this  :  and  it  has  the  additional  attraction  of 
dealing  with  a  question  quite  within  the  popular 
comprehension. 

Mr.  Sully  says  that  the  idea  that  genius  reveals 
itself  early  in  life  is  repugnant  to  common  sense. 
It  seems  more  fitting  that  genius  should  be  the 
result  of  development  and  close  application.  To 
test  the  question,  two  methods  may  be  pursued. 
Fu-st,  it  may  be  asked  what  proportion  of  those 
who  have  shown  marked  precocity  have  after- 
wards redeemed  the  promise  of  their  youth?  and, 
secondly,  what  number  of  those  who  have  un- 
questionably obtained  a  place  among  the  great 
were  previously  distinguished  by  precocity  ?  The 
former  line  of  inquiry  is  evidently  of  great  com- 
plexity, and  Mr.  Sully  therefore  confines  himself 
to  the  second  question,  and  also  examines  only 
instances  in  modem  times,  where  the  evidence  is 
reasonably  full  and  accurate,  and  in  the  depart- 
ments of  art  and  literatiu-e.  The  field  of  prac- 
tical affairs,  including  statesmen,  soldiers,  and 
ecclesiastics,  is  not  entered  upon.  Mr.  Sully's 
precise  question  therefore  is,  in  what  proportion 
of  cases,  in  the  realms  of  art  and  literature  in 
modem  times,  has  recognized  intellectual  emi- 
nence been  preceded  by  youthful  distinction  and 
superiority  to  others.  He  distinguishes  seven 
groups :  1°,  musicians ;  2*^,  painters ;  8®,  poets  ;  4°, 
novelists  ;  5°,  scholars,  including  historians  and 
critics ;  6*^,  men  of  science ;  7°,  philosophers. 
Any  manifestations  in  childhood  or  youth  of  an 
exceptional  aptitude  and  bent,  corresponding  to 
the  special  direction  of  the  later  development  of 
genius,  are  taken  as  indications  of  precocity. 
Childhood  and  youth  end,  in  Mr.  Sully's  data,  at 
the  twentieth  year  of  life. 

In  his  first  group,  the  musicians,  Mr.  Sully  cites 
as  precocious  the  well-known  cases  of  Mozart, 
Beethoven,  Mendelssohn,  and  Schubert ;  and  the 
not  so  familiar  cases  of  Meyerbeer,  Hillier,  Spohr, 
M6hul  (who  was  an  organist  at  ten),  Schumann, 
Cherubini,  Auber,  Weber,  David,  Lotti,  and  Pur- 
cell.  Rubinstein  played  finely  at  ten,  Liszt  at 
twelve.  Of  40  musicians  enumerated,  88  showed 
a  decided  bent  before  twenty.  Of  these  88,  29  are 
known  to  have  had  the  gift  as  children,  and  there 
is  reason  to  believe  that  others  betrayed  it  by  the 
age  of  twelve.     In  only  two  cases  —  the  rather 


surprising  ones  of  Rossini  and  Wagner  —  is  there 
a  lack  of  early  manifestation  of  musical  ability. 

The  second  group  includes  painters  and  sculp- 
tors, and  among  the  precocious  are  to  be  found 
Mantegna,  Andrea  del  Sarto,  Raffael,  Tiziano, 
Michael  Angelo,  Murillo,  Holbein,  Ruysdael,  Cor- 
nelius, Vernet,  and  Ary  Scheffer.  Of  the  great 
sculptors,  Canova  carved  a  lion  at  twelve,  and 
Thorwaldsen  began  work  at  eleven.  Of  the  58 
representatives  of  this  group,  42  showed  decided 
talent  before  fifteen,  and  47  before  twenty.  In 
none  of  the  instances  was  artistic  fame  acquired 
after  the  age  of  forty. 

Among  the  poets,  comprising  the  third  group, 
Tasso  wrote  *  Rinaldo'  at  seventeen ;  Calderon  com- 
posed very  early  ;  Goethe  wrote  dialogues  at  six  ; 
Alfi-ed  de  Musset  had  written  poems  before  four- 
teen. Beaumont,  Cowley,  Pope,  Byron,  and  Col- 
eridge were  all  precocious.  Elizabeth  Barrett 
Browning  wrote  poetry  at  eight,  and  Mrs.  He- 
mans  published  her  first  volume  at  fourteen.  Of 
62  poets,  39  were  distinctly  precocious. 

The  fourth  group,  novelists,  tells  a  similar  story. 
Scott,  Dickens,  Lytton,  Balzac,  Hoffman,  Charlotte 
Bront6,  and  Miss  Bumey  are  familiar  instances 
of  precocity.  Of  28  novelists,  21  gave  evidence  of 
great  imaginative  power  before  twenty. 

Of  the  fifth  group,  scholars,  historians,  and 
critics,  Grotius,  Person,  Niebuhr,  Macaulay,  and 
Thirlwall  are  well-known  instances.  Of  86  rep- 
resentative names,  80  showed  preternatural  ability 
in  childhood  or  early  youth. 

The  sixth  group,  men  of  science,  has  among  the 
affirmative  instances  G^alileo,  Tycho  Brahe,  New- 
ton, Thomas  Young,  Clerk-Maxwell,  Sir  William 
Rowan  Hamilton,  Cuvier,  Haller,  and  Laplace. 
Of  86  cases  examined,  27  gave  evidence  of  a  de- 
cided bent  to  science  before  twenty ;  of  the  re- 
mainder, 5  took  to  science  after  twenty,  and  4 
are  doubtful. 

The  seventh  and  last  group,  philosophers,  shows 
as  precocious  Berkeley,  —  who,  as  his  common- 
place-book shows,  hit  upon  his  new  principle  of 
idealism  when  a  youth  of  eighteen  at  college,  and 
who  wrote  his  *  New  theory  of  vision '  at  twenty- 
four,  —  Hume,  Leibnitz,  ScheUing,  and  John  Stuart 
Mill.  Of  87  eminent  representatives  of  this  group, 
25  showed  marked  philosophical  inquisitiveness 
before  twenty. 

The  summation  of  the  seven  groups  is  remark- 
able ;  for  it  shows  that  out  of  287  names  chosen, 
231,  or  80.48  per  cent,  were  precocious.  As  a 
rule,  the  productive  period  also  begins  early.  In 
a  total  of  268  cases,  we  find  105,  or  40  per  cent, 
produced  works  before  the  age  of  twenty  ;  and 
211,  or  80  per  cent,  before  the  age  of  thirty. 
Moreover,  a  large  majority  of  great  men  attain 
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success  in  early  manhood.  Out  of  358  ca«es  ex- 
amined, 101,  or  nearly  40  per  cent,  attained  suc- 
cess before  the  a^i^  of  twenty-five ;  and  155,  or  00 
per  cent,  attained  it  before  thirty-flve. 

In  viewing  the  statistics  as  a  whole,  we  find 
the  following  results :  — 

1**.  Tlie  proportions  of  the  various  groufMS  show- 
ing distinct  promise  l)efore  tw(>nty  are,  musicians, 
li  ;  artists,  g  ;  scholars,  {  ;  poets,  novelists,  and 
men  of  science,  each,  ]  ;  philosophers,  j|. 

3^  Taking  the  age  of  thirty  as  the  limit,  we 
find  the  following  pn)portions  of  the  various 
groups  showing  early  production :  musicians, 
all ;  artists,  *  \  ;  poets,  }  i ;  sciientists,  { ;  scholars, 
f  ;  philosophers,  {  ;  novelists,  f^. 

This  onler  in  resi)ect  to  precocity  answers 
roughly  to  the  degree  of  abstractness  of  the  fac- 
ulty employed.  The  musicians  and  artists,  rep- 
resenting the  sensuous  faculty,  are  found  at  one 
extreme  ;  and  the  philosophers,  representing  the 
highest  degree  of  abstraction,  at  the  other.  Be- 
tween them  are  the  i>oets  and  novelists,  the  men 
of  imagination. 

Genius,  Mr.  Sully  concludes,  is  essentially 
natural.  A  truly  great  man  is  bom  such  :  that  is, 
he  is  created  witli  a  strong  and  overmastering  im- 
pulse to  a  definite  form  of  origination  :  so  he  usually 
evidences  it  early.  But  actual  production  implies 
also  opportunity,  physical  vigor,  and  leisure;  hence 
circumstances  become  of  importance  as  aiding  or 
delaying  achievement.  Allowing  for  all  this, 
there  are  some  cases  whicli  are  explicable  only  as 
illustrations  of  a  liroci-ss  of  slow  development. 
Sometimes,  as  was  the  case  with  Dante,  Milton, 
and  Cervantes,  the  postponement  was  volitional 
and  not  compulsory. 

Genius  is  precocious,  then,  in  the  sense  that  it 
manifests  itself  early.  But  does  it  attain  the 
summit  of  its  development  quickly,  or  does  it  go 
on  improving  as  long  as,  or  longer  than,  ordinary 
intelligence?  Tliis  is  a  separate  (question,  and  one 
to  which  Mr.  Francis  Galton  ('  Hereditary  genius,' 
p.  44)  gives  an  afHrmative  answer.  We  hope  that 
Mr.  Sully  himself  will  before  long  throw  some 
light  on  this  question  too. 


EVEHY-DAY  LIFE   OF    THE    WOMEN  OF 

INDIA. 

The  Society  of  arts  lately  listened  to  a  paper  by 
Capt.  Richard  Camac  Temple  on  tlie  life  and 
habits  of  the  women  of  India.  The  author*s 
qualifications  for  writing  such  a  work  would  seem 
to  be  excellent,  as  he  has  lived  long  in  the  coun- 
try, and  has  an  extensive  acquaintimcte  with  its 
popular  literature.    He  does  not  treat  of  all  classes 


of  Indian  women,  but  chiefly  of  the  higher-caste 
Hindus,  who.  however,  as  he  tells  us,  practicaUy 
set  the  example  for  all  the  rest. 

An  In<lian  woman's  life,  he  says,  in  its  ordinary 
course,  is  divided  into  two  clearly  defined  parts, 
which  are  quite  distinct,  though  separated  from 
each  other  only  by  the  fateful  day  on  which  she 
first  goes  to  take  up  her  alnxle  within  her  father- 
in-law*s  family.  Note  that  it  is  not  called  in  the 
Indian  languages  her  hushmd's  family,  for  that, 
under  the  Indian  family  system,  it  can  seldom  be 
in  the  case  of  a  bride.  Childhood,  rather  than 
girlhood,  is  the  heyday  of  the  Indian  woman. 
Free  to  play  as  she  pleases,  with  plenty  of  com- 
panions (for  childrt»n  can  hardly  ever  be  wanting 
in  a  family  where  all  live  together,  from  oldest  to 
youngest) ;  free  to  run  in  and  out  of  the  houses  of 
friends  ;  never  bothered  to  learn  any  thing,  except 
what  she  can  pick  up  from  the  women  about  her ; 
never  worried  with  caste  restrictions ;  never  asked 
to  do  more  in  the  way  of  labor  than  to  help  in  the 
housework ;  petted  by  her  parents  ;  six>iled  by  her 
aunts  and  uncles,  and  beloved  by  her  brothers,  — 
an  Indian  girl-child  is  indeed  happy,  as  children 
count  happiness.  And  then  suddenly  the  curtain 
falls.  At  alxjut  ten  years  of  age  —  earlier  in  some 
parts,  and  later  in  others  —  our  spoilt  child  is  old 
enough  to  work  in  earnest,  and  so  she  is  packed 
off,  sorely  against  her  will,  to  join  her  husband's 
family,  entering  it  not  as  our  brides  enter  their 
future  homes,  at  the  head  of  the  female  com- 
munity, but  at  the  bottom. 

At  this  stage  it  is  necessary  to  consider  two  mat- 
ters, so  far  as  they  affect  an  Indian  bride ;  viz.,  the 
practice  of  infant  marriage,  and  what  is  known  as 
the  joint-family.  It  need  hardly  be  stated  that  the 
so-called  '  marriage  *  of  infants  is  practised  among 
all  classes  in  every  part  of  India,  though  of  course 
there  are  many  exceptions  to  the  rule.  The  term 
*  marriage,'  as  applied  to  this  ceremony  by  us,  is, 
however,  rather  misleading.  It  is  in  reality  an 
irr(»v(Krable  betrothal,  —  a  bargain,  not  between 
the  infants  who  are  *  married,'  but  between  tliose 
who  control  them«  being  often  nothing  else  than  a 
purely  commercial  contract.  It  arises  out  of  the 
theory  that  a  woman  is  for  life  under  tutelage, 
and  her  *  marriage '  is  therefore  merely  a  transfer 
of  the  riglit  over  her  to  another  party,  — a  trans- 
fer naturally  very  frecjuently  made  in  return  for  a 
{XH^uniary  consideration.  After  this  marriage,  or 
betrothal,  the  girl  UHually  remains  with  her 
I)arents,  in  trust  for  those  to  wliom  she  is  to  be 
transferred,  until  the  home-coming,  or  going  to 
her  husband's  house,  which  may  be  looked  upon 
as  the  real  marriage,  as  we  use  tlie  word.  Until 
the  second  ceremony  takes  place,  the  child -wife  is 
still  a  child  to  all  intents  and  purposes,  and  treated 
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as  such,  and  it  is  only  after  it  that  she  in  any 
sense  enters  on  the  duties  of  female  life.  The 
family  she  joins  is  exactly  like  that  she  has  left, 
only  it  is  that  of  another ;  to  her  a  vast  difference, 
and  one  which  she  never  forgets — indeed,  it  is  not 
unfrequently  made  painfully  apparent  to  her  at 
every  step.  What  may  be  called  the  regulation 
Indian  joint-family  is  one  composed  of  the  pater- 
familias, all  his  sons  and  brothers,  and  various 
extraneous  relatives,  such  as  nephews,  cousins, 
and  wife's  kindred,  for  the  male  part ;  and  all 
their  wives,  in  addition  to  his  own  wife  and 
daughters,  together  with  a  sprinkling  of  the  fam- 
ily widows,  for  the  female  part.  In  this  patri- 
archy there  are  grades  upon  grades,  both  male 
and  female,  dependent  chiefly  upon  age  and  dis- 
tance by  blood  from  the  head  of  the  family  ;  and 
as  everybody  is  married  in  India  as  soon  as  the 
time  for  it  comes,  the  chances  are  that  the  last- 
made  bride  is,  in  the  nature  of  things,  in  the  very 
lowest  place. 

In  the  average  Indian  family  the  strictest  do- 
mestic economy  is  the  rule  of  life,  and  the  house- 
hold work  is  done  by  the  women  of  the  household, 
not,  as  with  us,  by  paid  servants.  Servants  there 
are,  of  course,  in  all  Indian  families,  but  they  are, 
as  a  rule,  on  a  totally  different  footing  from  that 
of  the  European  domestic,  being  for  the  most  part 
independent  persons  with  a  clientelle,  for  whom 
they  perform  certain  customary  services  for  a 
customary  wage.  The  distribution  of  the  daily 
work,  down  to  the  most  menial  kind,  lies  with 
the  materfamilias,  who  may  be  best  described  as 
the  oldest  married  woman  in  the  family  proper, 
for  widows  can  have  no  authority.  The  cooking, 
as  the  work  of  honor,  she  keeps  to  herself,  but 
the  house-cleaning,  the  washing,  the  care  of  the 
children,  the  drawing  of  the  water,  the  making  of 
the  beds,  and  so  on,  is  done  by  the  less  dignified 
members  of  the  household,  as  she  directs;  and 
whatever  is  most  menial,  most  disagreeable,  and 
the  hardest  work,  is  thrust  upon  the  bride. 

Not  only  is  our  bride  thus  turned  into  a  drudge, 
often  unmercifully  overworked,  but  from  the  day 
she  gives  up  her  childhood  to  the  day  of  her  death 
—  it  may  be  for  sixty  years  —  she  is  secluded,  and 
sees  nothing  of  the  world  outside  the  walls  of  the 
family  enclosure.  She  is  also,  by  custom,  isolated 
as  far  as  practicable  from  all  the  male  members 
of  that  little  inner  world  to  which  she  is  confined. 
Free  intercourse,  even  with  her  own  husband, 
is  not  permitted  her  while  yet  her  youthful  capa- 
bilities for  joyousness  exist. 

Every  person  belonging  to  the  European  races 
well  knows  how  much  common  meals  tend  to 
social  sympathy  ;  how  powerful  a  factor  they  are 
in  promoting  pleasurable  family  existence,  and  in 


educating  the  young  to  good  manners.  There  is 
nothing  of  this  sort  in  Indian  upper-class  society. 
There  the  men  and  women  dine  strictly  apart, 
the  women  greatly  on  the  leavings  of  the  men, 
and  that,  too,  in  messes  of  degree,  very  like  those 
in  a  royal  naval  ship.  Paterfamilias  dines  by 
himself ;  then  the  other  men  in  groups,  according 
to  standing,  waited  on  by  the  women  imder  fixed 
rules ;  and  lastly  the  women,  when  the  men  have 
done,  our  poor  young  bride  coming  last  of  all, 
obliged  often  to  be  content,  it  need  hardly  be  said, 
with  the  roughest  of  fare. 

Such,  then,  is  one  of  those  customs  which  go  to 
make  an  Indian  woman's  existence  less  happy 
than  it  might  be.  Let  us  notice  another,  this 
time  as  to  family  intercourse.  No  imported  woman 
may  have  any  relations  with  those  males  who  are 
her  seniors.  Every  bride  is  such  an  imported 
woman,  and  all  the  household  which  she  enters 
who  are  the  seniors  of  her  husband  are  her  seniors. 
This  at  first  generally  includes  nearly  the  whole 
family,  and  must  necessarily  for  a  long  while  in- 
clude the  major  part  of  it.  In  all  her  life  she  never 
speaks  to  her  husband's  father,  imcles,  or  elder 
brothers,  though  dwelling  under  the  same  roof, 
or,  to  speak  more  correctly,  within  the  same  en- 
closure, for  an  Indian  house  is  what  we  should 
call  a  courtyard  surrounded  by  sets  of  apartments. 
On  the  other  hand,  paterfamilias  has  not  only 
never  spoken  to,  but  technically  never  even  seen, 
any  of  the  younger  women  of  his  varied  house- 
hold, except  those  bom  within  it,  though  they  all 
dwell  imder  his  protection  and  at  his  expense. 

There  is  another  custom  regarding  which  it  is 
useless  to  pretend  that  it  does  not  lead  to  endless 
misery  and  family  squabbling,  —  the  absolute  sub- 
jugation of  the  women  to  the  materfamilias.  The 
mother-in-law  is  indeed  an  awful  personage  in  the 
eyes  of  her  sons'  wives,  one  against  whose  will 
and  caprice  it  is  hopeless  to  rebel.  One  cannot 
describe  her  power  better  than  by  noticing  a  daily 
ceremony  which  symbolizes  it.  It  amounts  to 
wishing  *  good-morning,'  is  called  in  Upper  India 
mdthd  teknd,  and  consists  of  bowing  down  to  the 
ground  and  touching  it  with  the  forehead.  All 
the  women,  except  her  own  daughters,  perform  it 
daily  to  the  materfamilias  when  they  first  see  her, 
and  a  bride  must  do  it  practically  to  everybody. 

An  Indian  woman's  liappiness  in  life  immensely 
depends  on  her  becoming  the  mother  of  a  son. 
This  at  once  raises  her  in  the  family  estimation, 
which  is  all  in  all  to  her  ;  insures  her  against  the 
greatest  bitterness  of  widowhood,  in  case  that 
befall  her ;  and  procures  her  domestic  authority 
should  she  survive  the  mature  years  with  her  hus- 
band still  living.  Materfamilias  is  a  veritable 
queen  in  her  own  little  world,  often  coercing  her 
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husband,  oommanding  her  sonR,  and  ruling  the 
rest  as  she  pleases.  The  remarks  just  made  apply, 
as  abov^e  said,  to  the  mothers  of  sons  only. 

Again,  take  the  case  of  the  widow  from  infancy  : 
shorn  of  much  tliat  women  value  in  the  world, 
dressed  in  coarse  clothing,  deprived  of  her  orna- 
ments, compelled  to  fast  till  health  breaks  down, 
made  to  subsist  on  the  coarsest  of  food,  kept  out 
of  what  amusements  come  in  the  way  of  the  rest 
of  the  household,  forced  into  being  the  unpaid 
drudge  of  the  family,  held  to  be  the  legitimate 
butt  of  the  ill  nature  of  all,  considered  tit  only  to 
amuse  the  children,  openly  called  and  taught  to 
think  herself  a  creature  of  ill  omen,  —  this  Ix^ing 
the  cause  of  all  the  rest  of  her  sorrows,  —  super- 
stition has  indeed  nowhere  else  shown  more 
clearly  its  power  to  pervert  the  reason  of  man. 
How  much  the  women  dread  widowhood  is  ex- 
hibited to  the  full  in  the  fact  that  to  call  a  woman 
a  widow  is  to  offer  her  a  dire  insult,  and  from  her 
earliest  childhood  a  girl  is  taught  to  pray  that  she 
may  die  while  yet  the  red  spot,  which  is  the  sign 
of  the  married  state,  remains  on  her  forehead. 

It  must  not  be  thought,  however,  that  im  Indian 
woman's  life  is  necessarily  all  unhappiness.  Hu- 
man nature  in  her  case  is  as  cai)able  of  adai)ting 
itself  to  circumstances  as  elsewhere ;  and  since  the 
ultimate  gauge  of  jiermanent  indi\idual  happiness 
is  suitability  of  tem{x?rament  to  immediate  sur- 
roundings, many  a  woman  in  India  must  be  so 
constituted  as  to  be  quite  content  with  the  life  she 
is  called  upon  to  lead,  and  in  fact  to  enjoy  it. 
When  a  girl  is  naturally  sedate,  yielding,  and 
good-natured,  of  blunt  susceptibiliti(*s,  limited 
aspirations,  and  strong  religious  emotions,  she 
will  give  in  to  her  mother-in-law,  avoid  quarrel- 
ling without  effort,  follow  the  course  of  life  laid 
down  for  her  without  demur,  thonmghly  believe 
it  to  be  the  only  desirable  life  to  lead,  find  the 
innumerable  restrictions  imjKJsed  ujion  her  not 
unwelcome,  and  become  contented  with  her  con- 
tracted sphere,  and,  if  those  about  her  happen  to 
be  kind,  be  (juite  as  happy  as  any  girl  in  the 
world.  But  the  potentialities  for  misery  involved 
in  her  surroundings  are  enormous,  and,  where 
such  is  the  case,  to  argue  tlmt  misery  is  not  the 
frequent  result  would  be  to  argue  against  human 
nature. 

Such  is  the  life  of  Indian  women  as  descril>ed 
by  Captain  Temple ;  and  there  seems  to  be  little  to 
deprive  it  of  its  gloom,  except  the  freciuent  holi- 
days and  the  feasts  that  attend  them.  He  tells  us, 
however,  that  the  women  themselves  are  the 
stnmgest  supporters  of  the  social  system  which 
dooms  them  to  such  a  life ;  and  this  he  attributes 
in  part  to  religious  sentiment,  and  in  part  to  the 
well-known  fact,  that  women,  all  the  world  over. 


are  the  strongest  advocates  of  social  rules  and 
ceremonies. 

As  to  the  best  methods  of  improving  the 
women's  lot.  the  author  of  the  i>aper  spoke  some- 
what hesitatingly.  lie  thinks  that  sometliing 
may  be  accompHshed  by  the  native  monotheistic 
chun.*h  known  as  the  Brahmo  »Somaj  ;  and  he 
alluded  favc>rably  to  the  efforts  of  certain  mis- 
sions of  Euroi>ean  origin,  and  to  the  society  or- 
ganizcHl  under  the  auspices  of  Lady  Dufferin  for 
furnishing  medical  aid  to  women.  He  took  occa- 
sion to  reprobate  the  prac*tice  of  child-marriage, 
and  expressiKl  the  hope  tliat  it  may  be  disallowed 
by  law.  There  is  now  pending  in  the  Indian 
courts  a  case  in  which  the  (juestion  of  the  legality 
of  such  marriage  has  been  raise<l ;  and  if  the  de- 
cision should  be  against  its  legality,  an  important 
reform  would  thus  be  wrought.  It  is  evident, 
however,,  that  the  main  cause  of  the  evils  that 
Captain  Temple  has  pointed  out,  is  the  system  of 
caste ;  and  so  long  as  this  system  prevails,  there 
can  be  no  satisfactory  improvement  in  the  life  of 
Indian  women. 


MINCIIIN'S  STATICS, 


In  the  third  edition  of  his  valuable  treatise  on 
statics,  of  which  the  second  volume  has  recently 
appeared.  Professor  Minchin  has  enlarged  the 
work  by  about  two -thirds  of  its  previous 
amount.  The  new  matter  is  almost  all  con- 
taincHl  in  the  second  volume,  and  consists  largely 
in  an  exposition  of  the  theory  of  screws,  a  chap- 
ter on  astatic  equilibrium,  and  very  large  additions 
to  the  chapters  on  the  theory  of  attraction,  electro- 
statics, and  the  theory  of  strains  and  stresses. 
There  are  also  other  imiM)rtant  atlditions,  notably 
in  the  chapter  on  virtual  work.  The  theory  of 
attraction  is  far  more  extensively  treated  than  in 
the  second  cnlition,  the  space  devoted  to  it  l)eing 
122  pages  as  against  87.  Spherical  harmonics  are 
intnxluced  in  the  present  edition,  and  it  may  be 
mentioned  tliat  the  author  proposes  and  employs 
the  term  'Laplacian'  to  denote  a  Liaplace's  co- 
efficient. 

In  the  preface  to  the  second  volume  the  author 
lays  stress  on  the  fact  that  he  has,  in  the  chapter 
on  attractions,  explicitly  adopted  the  C.  G.  S.  sys- 
U*u\f  in  order  to  constantly  fix  the  mind  of  the 
student  on  the  concrete  realities  for  wldch  his  sym- 
bols stand.  This  is  undoubtedly  most  desirai)le ; 
but  we  cannot  help  suspecting  that  the  imi)ortimce 
of  this  and  similar  points  of  discipline,  as  objects 
of  a  scientific  treatise,  are  overestimated  by  Pro- 
fessor Minchin  and  other  English  writers.     It  is 
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certainly  going  to  great  extremes  to  say,  that, 
**  without  this  definitoness  of  idea,  no  knowledge 
of  the  slightest  value  can  exist."  However,  no 
harm  would  probably  be  done  by  this  excess  of 
what  is  certainly  in  itself  a  merit,  were  it  not 
that  the  constant  endeavor  to  insure  the  student's 
good  grip  of  his  tools  throws  into  the  background 
all  considerations  of  elegance,  and  often  inter- 
feres with  unity  of  treatment  and  a  harmonious 
development  of  the  subject.  In  these  features, 
Professor  Minchin's  work  leaves  much  to  be  de- 
sired ;  but  its  comprehensiveness,  the  fulness  and 
clearness  of  its  explanations,  and  its  richness  in 
examples,  make  it  extremely  valuable  both  as  a 
text-book  and  as  a  work  of  reference.  Its  use- 
fulness in  the  latter  capacity  has  been  increased 
by  the  addition  of  an  alphabetical  index. 


BOYCE'S    CALIFORNIA, 

This  work  is  the  seventh  in  the  series  of 
•  American  commonwealths,'  now  in  course  of 
publication  under  the  editorship  of  Mr.  Horace  E. 
Scudder.  The  author,  who  is  already  known  to 
the  readers  of  Science,  is  a  native  of  California ; 
and  his  work,  as  he  himself  tells  us,  has  been  a 
labor  of  love.  It  deals  but  slightly  with  the  early 
history  of  the  country,  when  it  was  under  Mexi- 
can rule,  but  takes  up  the  subject  at  the  time 
when  our  government  was  seeking  to  gain  posses- 
sion. This  was  in  1846 ;  and  the  work  closes  with 
the  final  establishment  of  order  in  the  state  in 
1856,  thus  covering  a  period  of  ten  years. 

The  work  is  properly  divisible  into  two  parts, 
the  first  treating  of  the  conquest  of  the  country 
by  the  United  States,  and  the  second  of  the  politics 
of  the  state  itself  after  the  war  was  over.  The 
reviewer  is  obliged  to  say  that  the  book  has  grave 
faults  of  style  and  treatment,  particularly  in  the 
earlier  part.  The  style  is  verbose,  and  the  chap- 
ters that  treat  of  the  conquest  are  carried  to  such 
a  length  that  few  persons  will  have  the  patience 
to  read  them  through. 

Mr.  Royce,  like  most  other  people,  regards  the 
Mexican  war  and  its  accessories  as  little  creditable 
to  the  American  nation  ;  though,  of  course,  he 
recognizes  the  good  residts  that  have  actually 
flowed  from  it.  He  thinks,  too,  that  we  might 
have  got  California  by  peaceful  means,  or  at  least 
with  the  consent  of  its  inhabitants,  if  we  had  pur- 
sued the  right  course :  and  that  we  failed  in  this, 
he  thinks  is  due  to  the  misconduct  of  some  of  our 
military  and  naval  officers.  He  is  specially  severe 
on  Captain  Fremont,  whom  he  regards  as  mainly 
responsible  for  the  fighting  that  occurred  in  Cali- 
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fomia,  and  consequently  for  the  animosities  and 
race-hatreds  that  it  engendered. 

In  the  foiuiih  and  fifth  chapters,  the  author 
treats  of  the  *  struggle  for  order '  between  the  law- 
abiding  citizens  on  the  one  hand,  and  the  criminal 
elements  on  the  other.  Congress  having  neglected 
to  provide  a  permanent  territorial  government  for 
California,  the  people  met  of  their  own  motion  in 
the  autumn  of  1849,  and  organized  as  a  state, 
which  was  soon  after  admitted  into  the  union. 
When  this  had  l)een  done,  however,  the  struggle 
with  the  lawless  elements  of  society  was  only  just 
begim  ;  and  it  took  seven  years  longer  to  reduce 
the  whole  state  to  an  orderly  condition.  The 
causes  of  the  long  continuance  of  social  disorder 
were,  in  Mr.  Royce's  opinion,  two,  —  the  general 
sense  of  irresponsibility  due  to  the  irruption  of  a 
crowd  of  fortune-hunters ;  and  the  animosity  of 
the  American  settlers  toward  the  Mexican  inhabit- 
ants on  the  one  hand,  and  foreigners  on  the  other ; 
to  which  we  would  add  the  political  incapacity  of 
the  Mexican  inhabitants  themselves. 

In  his  last  chapter  the  author  treats  briefly  of 
the  land  question  in  California.  When  our  gov- 
ernment took  possession  of  the  country,  there 
were  many  tracts  of  land  the  ownership  of  which 
was  doubtful,  and  this  would  have  caused  much 
difficulty  in  any  case.  But  our  people  saw  fit  to 
treat  the  ownership  of  all  tracts  as  doubtful,  and 
compelled  the  landholders  to  prove  their  titles  in 
the  courts  as  a  prerequisite  to  having  them  recog- 
nized. The  courts,  however,  sustained  the  vested 
rights  of  the  proprietors ;  and  Mr.  Royce  thinks 
that  the  whole  history  of  California  "has  illus- 
trated the  enormous  vitality  of  formally  lawful 
ownership  in  land." 


According  to  official  statistics,  it  appears, 
says  the  Journal  of  the  Society  of  arts,  that  on 
the  31st  of  December,  1881,  382,131  persons  were 
engaged  in  manufactories  in  Italy.  Of  these, 
219,844  were  spinners  (69,447  being  children); 
77,779,  weavers  (13,628  children) ;  and  in  printing 
15,499  (618  children)  were  employed.  In  1876 
there  were  229,538  weavers  who  worked  at  their 
own  homes,  chiefiy  in  Sicily,  Sardinia,  Calabria, 
Apulia,  and  the  Marche  of  Ancona. 

—  Nature  states  that  during  the  present  sum- 
mer a  university  will  be  opened  at  Tomsk,  in 
Siberia,  the  first  of  its  kind  in  this  part  of  the 
Russian  empire.  At  first  it  w^ill  consist  of  two 
faculties,  —  an  historical-philological  one  and  a 
physical -mathematic.  It  already  possesses  a 
library  with  fifty  thousand  books,  a  very  valuable 
paleontological  collection,  presented  by  Duke 
Nicolaus  of  Leuchtenberg. 
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COMMENT  AND  CRITICISM. 

Bt  the  last  steamer  from  Honolulu  we  re- 
ceived a  letter  from  our  correspondent  giving  an 
account  of  the  present  condition  of  the  islands 
(p.  78).  The  great  volcano  Kilauea  has  just 
passed  through  a  period  of  inaction.  For  seven 
years  lakes  of  fire  had  been  constantly  visible. 
On  the  6th  of  March  last  the  amount  of  liquid 
lava  flowing  in  various  directions  from  the  famil- 
iar lakes  or  craters  called  Halemaumau,  New 
Lake,  and  the  Little  Beggar,  was  uncommonly 
abundant.  Tlie  following  day  and  night  sharp 
earthquake  shocks  disturbed  the  residents  at  the 
Volcano  house ;  and  immediately  afterwards  the 
liquid  entirely  disappearecl,  leaving  an  irregular 
cavity  8,800  feet  in  length,  and  wide  enough  to 
embrace  the  areas  of  the  three  great  openings. 
The  greatest  depth  of  the  liquid  removed  was  580 
feet.  Quietness  and  darkness  reigned  till  the  4th 
of  June,  when  a  new  opening  showed  molten  lava 
about  forty  feet  in  diameter.  Three  weeks  later, 
June  25,  the  fire  came  back  in  earnest,  filling  up 
the  old  Halemaumau  and  some  other  portions  of 
the  caldera.  For  a  long  time  to  come,  therefore, 
visitors  may  expect  the  old-time  grand  volcanic 
displajs. 

The  American  library  association  was  orga- 
nized in  1876  at  Philadelphia,  and  the  movement 
was  followed  at  once  in  England  by  the  founding 
of  the  Library  association  of  the  United  Kingdom 
in  the  following  year.  Subsequent  meetings  of  our 
own  association  have  been  held  in  New  York, 
Boston,  Washington,  Cincinnati,  and  Buffalo,  and 
the  annual  meeting  of  a  year  ago  at  Lake  George. 
During  all  this  period,  Mr.  Justin  Winsor  of  the 
Harvard  college  library  has  been  the  president  of 
the  association.  A  great  variety  of  circumstances 
has  contributed  to  the  interest  and  importance  of 
the  general  meeting  which  was  held  in  July  at 
Milwaukee,  under  the  presidency  of  Dr.  W.  F. 
Poole.  To  found  libraries  is  the  fashion  to-day ; 
and  the  librarians  of  our  country  have  wisely 
organized  to  secure  the  best  results  from  such 
splendid  bequests  as  those  of  Pratt  and  of  Pea- 
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body  to  tlie  city  of  Baltimore,  of  the  Seymour 
fund  to  Auburn,  of  the  Forbes  bequest  to  North- 
ampton, and  of  the  Newberry  legacy  to  Chicago. 
Efficient  management  of  such  funds  cannot  fail 
to  inspire  a  like  generosity  elsewhere.  Also  the 
movement  toward  a  correlation  of  the  public 
library  and  the  public  school  is  one  whose  success 
thus  far  appears  to  justify  the  confident  expecta- 
tion of  future  results  of  the  highest  moment. 


The  continued  success  of  The  library  journal, 
the  inception  of  a  new  periodical  entitled  Library 
notes,  and  the  assured  inauguration  of  the  Co- 
lumbia college  school  of  library  economy  under 
the  direction  of  Professor  Dewey  in  January  next, 
are  among  the  noteworthy  progressive  features  of 
library  interests.  We  find  the  librarians  insuring 
the  success  of  their  ventures  in  bibliography  and 
indexing,  through  the  co-operative  method,  now 
so  thoroughly  successful  as  a  principle  in  matters 
commercial.  The  reforms  of  the  last  few  years 
in  library  management  are  most  encouraging,  and 
the  librarians  are  now  suggesting  the  propriety 
of  dignifying  their  work  with  the  title  *  learned 
profession.*  We  find  them  venturing,  a  little 
early,  perhaps,  the  expression  'library  science:' 
in  short,  their  position  has  become  largely  aggres- 
sive. While,  however,  there  is  much  in  the  new 
movement  that  is  the  subject  of  adverse  criticism, 
no  disinterested  person  can  overlook  the  vast  deal 
of  good  that  has  already  been  secured.  There  is, 
withal,  need  of  continual  care,  lest,  in  the  drudg- 
ery of  endless  details,  the  meaning  of  the  proper 
integration  of  all  these  differentials  be  lost  sight 
of ;  and  there  seems  to  be  groimd  for  the  appre- 
hension lest,  with  the  rapidly  increasing  con- 
veniences for  library- work,  the  too  great  conven- 
ience of  mere  appliances  may  hamper  individual 
freedom  in  the  use  of  libraries.  Also  there  is  need 
of  |)erpetual  distinction  between  the  mere  reader 
and  the  thorough  student ;  and  in  the  equipment 
and  management  of  a  library,  only  the  keenly 
discriminating  intellect  detects  the  proper  rela- 
tionship of  the  two.  It  very  often  happens  that 
much  of  what  the  tools  of  the  library  will  accom- 
plish for  the  reader,  the  student  whose  aim  is 
culture  will  prefer  to  do  for  himself.  There  is 
entire  safety  in  predicting  the  ultimate  outcome 
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of  all  such  issues :  while  the  reader  may  himself 
be  willing  to  work  as  a  mere  cog  in  the  library 
wheel,  the  cultured  student  prefers  to  make  the 
library  merely  an  auxiliary  in  his  own  develop- 
ment. 


NEW  ZEALAND   AND    THE   RECEJST 

ERUPTION 

New  Zealand  forms  one  link  of  the  great  vol- 
canic chain  that  girdles  the  Pacific  Ocean,  from 
South  Shetland  and  Cape  Horn  up  through  the 
Andes,  Mexico,  British  Columbia,  and  Alaska, 
crossing  into  Asia  through  the  Aleutian  Islands, 
and  stretching  south  through  the  Kurile  Islands, 
Japan,  Ladrone  Islands,  Philippines,  and  West 
Indies,  to  Mounts  Erebus  and  Terror,  in  the  an- 
tarctic zone.  The  greatest  volcanic  energy  is 
found  where  this  great  girdle  crosses  the  torrid 
zone,  —  in  the  northern  Andes,  Central  America, 
and  Mexico,  to  the  east ;  and  in  the  Philippines 
and  West  Indies,  to  the  west.  Here  the  great 
stresses  and  pressures  caused  by  the  slow  cooling 
and  contraction  of  the  cnist  of  the  earth  are  per- 
haps increased  by  others  due  to  the  centrifugal 
force  of  its  rapid  rotation  on  its  axis.  New  Zea- 
land lies  a  thousand  miles  south-east  of  Australia, 
in  latitude  40*^  south,  longitude  ITS'*  east,  the 
antipodes  of  Spain,  and  comprises  two  large 
islands  (North  Island  and  South  Island),  with 
numberless  smaller  ones  around  their  shores,  — 
an  area,  in  all,  of  about  100,000  square  miles,  or 
nearly  that  of  Great  Britain  and  Ireland. 

The  accompanying  physical  map  of  the  islands 
will  indicate  at  a  glance  the  general  topographic 
features.  The  centre  of  North  Island  is  occupied 
by  lofty  mountains,  which  send  off  spurs  in 
various  directions  to  the  coast,  and  are  covered 
with  forests  from  their  bases  nearly  to  their  sum- 
mits. The  north-western  peninsula  abounds  in 
fertile  and  well-watered  valleys,  and  the  main 
body  of  the  island  is  characterized  by  gently  slop- 
ing hilly  ranges  and  low-lying  tablelimds,  varied 
here  and  there  by  volcanic  peaks,  and  covered 
with  a  luxuriant  growth  of  timber.  In  the  south 
centre  is  a  wild  highland  region,  seldom  visited 
by  travellers. 

South  Island  is  very  different.  The  sx^wy  peaks 
of  the  great  southern  Alps  stretch  along  Its  west- 
•em  side,  from  ten  to  thirteen  thousand  feet  in 
height,  densely  wooded  to  the  snow-line.  To  the 
west  are  vast  snow-fields  and  glaciers;  and  the 
coast  is  deeply  and  sharply  indented  by  bays  and 
fiords,  which,  with  the  numerous  lakes  of  glacial 
origin,  remind  one  strongly  of  the  coast  of  Nor- 
way, although  80^  nearer  the  equator.  A  low 
cange  lies  along  the  centre  of  the  island,  with 


spurs  at  right  angles,  and  numerous  ravines 
through  which  the  rivers  break  their  way  to  the 
south-east.   Farther  east  are  terraces  and  plains. 

North  Island,  the  scene  of  the  recent  eruption, 
is  somewhat  smaller  than  South  Island,  and  is 
about  the  size  of  Cuba,  though  stretching  north 
and  south,  instead  of  east  and  west.  The  lake 
district,  or  region  in  the  north-east  centre  of  the 
island,  has  been  well  called  the  wonderland  of  the 
world,  and  for  magnificent  scenery  and  wonder- 
ful development  of  geysers,  fumaroles,  and  hot 
springs,  comes  second  only  to  our  own  Yellow- 
stone park,  if  indeed  it  be  not  its  peer.  In  the 
volcanic  district,  stretching  from  Mount  Egmont, 
the  western  promontory,  north-eastward  through 
the  centre  of  the  island  to  White  Island  in  the 
Bay  of  Plenty,  there  have  been  hitherto  but  two 
active  volcanoes,  —  Tongariro  (6,500  feet),  a  peak 
80  miles  south  of  Lake  Taupo  ;  and  Wakari  (860 
feet),  on  White  Island.  The  great  snow-capped 
dome  of  Ruapehu,  just  south  of  Tongariro,  and 
the  highest  point  in  the  island  (9,190  feet) ;  Mount 
Egmont  (8,200  feet),  and  the  great  volcanic  prom- 
ontory on  which  it  stands ;  and  hundreds  of 
other  extinct  craters  and  vast  fields  of  lava,  tufa, 
and  scoriae,  —  these  all  bear  witness  to  the  energy 
of  volcanic  action  in  comparatively  recent  time. 
And  yet  there  has  been  no  serious  eruption  till 
now,  within  the  memory  of  European  settlers, 
and  even  the  Maori  traditions  give  no  account  of 
one.  Earthquakes,  however,  are  not  uncommon, 
though  seldom  sufficiently  severe  to  cause  great 
destruction.  Cook  Strait  being  regarded  as  the 
centre  of  the  region  generally  disturbed  :  842 
were  recorded  from  1869  to  1879,  and  28  in  1 882, 
only  one  of  which  was  at  all  severe,  while  ten 
were  described  as  *  smart,"  and  the  other  seven- 
teen only  slight  tremors.  The  most  severe  shock 
of  which  there  is  any  record  occurred  the  evening 
of  Jan.  23,  1855,  and  caused  great  destruction  in 
Wellington.  Many  fissures  in  the  earth,  land- 
slides, and  a  great  sea-wave  were  caused,  and 
minor  shocks  followed  it  at  decreasing  intervals 
for  about  three  months.  There  are  many  evidences 
that  a  gradual  elevation  of  the  whole  country  is 
going  on  ;  as,  for  instance,  rocks  are  now  visible 
in  Cook  Strait  where  there  were  none  when  the 
country  was  first  discovered.  This  indicates  that 
earthquakes  or  other  disturbances  are  likely  to 
occur,  and  helps  us  to  understand  the  late  erup- 
tion. 

Lake  Taupo,  the  great  lake  in  the  centre  of  the 
island,  1,250  feet  above  sea-level,  30  miles  long, 
and  20  broad,  covering  an  area  of  250  square 
miles,  occupies  a  depression  caused  by  some  great 
eruption,  and  is  surroimded  by  cliffs  of  lava  a 
thousand  feet  in  height, with  a  little  extinct  crater 
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on  an  island  in  its  centre  —  like  Crater  Lake,  in 
Oregon,  though  on  a  larger  scale.  Out  of  it  flows 
the  Waikato  River,  running  200  miles  northerly 
and  westerly  ;  and  along  its  banks,  some  25  miles 
from  the  lake,  is  one  of  the  two  great  geyser  dis- 
tricts of  the  island.  The  other  and  more  extensive 
district  is  40  miles  north-north-east  of  LakeTaupo, 
and  about  the  same  distance  from  the  shores  of 
the  Bay  of  Plenty.  Here,  among  the  mountains, 
lakes,  and  forests  of  the  famous  lake  district  of 
New  Zealand,  are  the  celebrated  geysers,  hot 
springs,  mud  volcanoes,  and  solfataras,  which  rank 
next  to  those  of  the  Yellowstone  in  interest,  and 
even  surpass  those  of  Iceland.  Of  the  lakes  the 
most  picturesque  is  Tarawera,  surrounded  by 
rugged  bluffs,  with  the  mountain-peak  of  the  same 
name  close  bv,  to  the  eastward.  Next  in  size  is 
Liake  Rotorua,  6  miles  in  diameter,  with  a  little 
extinct  volcanic  cone  in  the  centre.  Rotomahana, 
or  Warm  Lake,  is  surrounded  by  boiling  springs 
and  siliceous  terraces,  and  the  temperature  of  the 
whole  body  of  water  is  always  as  high  as  90°  F. 

It  was  here,  then,  in  the  lovely  lake  district,  and 
from  the  *  not  dead  but  sleeping '  peak  of  Tarawera, 
that  the  great  eruption  burst  forth  on  June  10,  — 
an  eruption  luprecedented  in  the  history  or  tradi- 
tions of  the  island,  though  far  surpassed  by  others 
that  have  left  their  ineffaceable  record  in  the  rocks. 
Two  years  ago,  it  is  said,  the  water  of  Lake  Rata- 
kakahi,  usually  cold,  grew  hot ;  and  there  was  a 
strong  outflow  down  the  Wairoa  valley  into  Lake 
Tarawera  for  a  day,  when  it  resumed  its  normal 
condition.  This  was  all  the  warning,  so  far  as  yet 
known,  of  this  awful  convulsion.  At  1  A.  Jf.,  the 
inhabitants  of  the  little  village  of  Wairoa  were 
aroused  by  a  violent  shaking  of  the  earth,  followed 
by  a  continuous  but  not  unpleasant  motion.  A 
bright  red  glow  became  visible  about  the  top  of 
the  mountain,  and  vivid  flashes  of  light  seemed  to 
shoot  up  into  the  air.  In  an  hour  the  flashes  of 
light  became  what  seemed  a  massive  pillar  of  fire, 
rising,  increasing,  and  extending  along  the  range. 
A  dull  rumbling  accompanied  it,  and  became  a 
terrific  roar,  with  continuous  explosions,  loud 
thunder,  and  vivid  lightning,  till  heaven  and  earth 
seemed  to  be  torn  asunder.  The  air  was  filled 
with  sulphurous  odors,  falling  stones,  mud,  and 
lava.  The  village  was  annihilated,  more  than  a 
hiudred  natives  perished,  and  the  fertile  plains 
were  buried  in  mud  and  ashes. 

Such,  briefly,  are  the  first  particulars  that  have 
reached  us  of  this  terrible  convulsion.  It  has  in- 
deed given  a  temporary  check  to  the  progress  of 
the  island.  But  the  mountain  is  now  said  to  be 
quiet  again,  and  perhaps  not  many  years  will  have 
passed  before  the  catastrophe  is  forgotten  and  its 
damages  repaired,  as  has  been  so  often  the  case 


with  Vesuvius  and  Etna.  Geology  teaches  that 
this  is  an  old  and  dying  region  of  volcanic  energy, 
and  that  each  eruption  is  less  violent  than  the 
one  preceding.  We  may  therefore  hope  that 
this  paroxysm  wiU  give  relief,  until  the  tension  of 
the  earth's  crust,  accumulated  for  another  decade 
of  centuries,  shall  again  burst  its  bonds. 

Everett  Hayden. 


THE  AMERICAN  LIBRAE Y  ASSOCIATION. 

The  ninth  general  meeting  of  this  association 
was  convened  at  Milwaukee,  Wis.,  on  Wednesday, 
the  7th  of  July,  and  was  dissolved  on  Saturday 
of  the  same  week.  Dr.  W.  F.  Poole,  president 
of  the  association,  and  librarian  of  the  Chicago 
public  library,  presided  at  all  the  sessions,  of 
which  the  first  were  mainly  devoted  to  the  reports 
of  committees,  and  the  address  of  the  president, 
which  was  brief  and  pertinent.  Dr.  Poole  dwelt 
on  the  present  urgent  needs  of  libraries  in  general, 
and  regarded  it  as  a  great  misfortune  that  the 
plans  for  a  building  for  the  library  of  congress, 
presented  to  the  association  at  its  Washington 
meeting  in  1881  and  condemned  by  the  unanimous 
voice  of  its  members,  and  also  the  year  following 
at  Cincinnati,  should  have  been  definitely  adopted 
by  congress.  The  committee  on  the  American 
library  association  catalogue  reported  progress  in 
the  work  of  formation  of  a  catalogue  of  the 
works  most  suitable  for  the  foundation  of  public 
libraries.  The  programme  of  the  meeting  was 
one  of  unusual  interest,  embracing  about  twenty- 
five  papers  relating  in  large  part  to  special  points 
in  library  management,  though  by  no  means 
wholly  so.  For  example:  Mr.  Richardson's  (Li- 
brary Hartford  theological  seminary)  paper,  *  Why 
librarians  know,'  showed  a  very  good  basis  for 
his  modest  plea  for  the  recognition  of  librarian- 
ship  as  one  of  the  learned  professions.  Whether 
they  profess  it  or  not,  at  all  events  librarians 
practise  learning,  and  they  have  to  do  so,  or  they 
couldn't  be  librarians.  The  librarians  of  the  new 
era  are  a  long  way  from  exemplifying  the  com- 
mon icsinuation  that  their  knowledge  relates 
rather  to  the  outside  of  books  than  to  their  con- 
tents. Among  librarians  the  number  of  book- 
producers  is  very  large.  Mr.  Charles  A.  Cutter 
(Boston  athenaeum)  followed  with  a  brief  paper 
on  *  Close  classification,' —  a  problem  which,  more 
perhaps  than  any  other,  is  agitating  the  librarians 
of  to-day.  Shall  the  library  be  divided  into  a  few 
broad  classes,  —  history,  geography,  science,  ait, 
literature,  and  the  like  ;  or  shall  these  be  broken 
into  smaller  parts,  setting  the  history  of  England, 
Germany,  France,  etc.,  each  by  itself,  and  break- 
ing up  science  into  physics,  botany,  zoology,  etc.  ; 
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or  shall  the  suhdivision  be  carried  further,  making 
periods  in  the  history  of  countries,  and  dividing 
zodlogj  into  the  orders  and  families  of  animais, 
and  so  on,  or,  even  further  still,  allowing  a  place 
in  the  hitttorj  of  EIngland,  France,  and  Germany 
for  every  reign,  also  dividing  mathematics  into 
arithmetic,  algebra,  the  calculus,  etc.,  and  break- 
ing up  orders  of  animals  into  genera  and  species? 
Each  succebsive  subdivision  intensifies  the  difli- 
culty  of  keeping  all  the  books  on  a  subject  to- 
gether. Grouping  books  does  not  remove  them 
one  from  another  at  all :  they  are  no  farther  off 
than  before  subdivision.  Mr.  Cutter  was  a  strong 
advocate  of  putting  by  themselves  all  books  on 
well-marked  subjects.  Mr.  Lane  (Harvard  col- 
lege library)  submitted  specimen  sheets  of  an  in- 
dex for  catalogues,  which  elicited  discussion ; 
following  which  was  a  paper  on  *  Close  classifica- 
tion V9,  bibliography,*  by  Mr.  William  I.  Fletcher 
(Amherst  college  library).  Classification  as  used 
in  the  sciences,  he  said,  may  be  exact ;  but  as  used 
in  a  library  it  cannot  be,  for  the  reason  that  many 
of  the  best  contributions  to  the  discussion  of  a  sub- 
ject are  not  detachable  from  the  books  or  sets  of 
publications  which  contain  them.  Tlie  libra- 
rian must  advise  his  readers  to  find  in  every 
possible  way  what  is  the  actual  literature  of  the 
subject  he  may  have  in  hand.  Bibliography  is 
the  watchword  for  the  librarian  of  the  future ; 
and  this,  rather  than  classification,  must  furnish 
readers  with  the  means  of  tracing  the  literature  of 
their  subjects.  Mr.  Fletcher  regarded  close  classi- 
fication as  having  fatal  defects,  as  a  system  for 
the  guidance  of  the  reader  to  the  resources  of  a 
library  in  a  given  subject ;  and  it  should  be  rele- 
gated to  a  subordinate  place  as  a  minor  factor  in 
library  administration.  The  library  s>'stem  of 
our  day  has  one  im]x>rtant  mission,  that  of  furnish- 
ing the  means  of  culture  to  a  people  whcse  life  is 
in  danger  of  being  drawn  into  a  fatal  si>ecializa- 
tion.  Mr.  Fletcher  characterized  the  prevailing 
system  of  classification  as  an  attempt  to  substitute 
machinery  for  brains,  and  said  that  the  greatest 
present  needs  of  our  libraries  are  intelligent 
librarians  and  assistants,  and  the  bt^st  olitainable 
intelligence  crjstallizetl  in  bibliographic  books. 

Next  came  an  elaborate  {laper  on  '  International 
copyright  in  congress,*  by  Mr.  T.  Solberg  (Library 
of  congress),  who  reviewed  at  great  length  the 
history  and  jirogress  of  congressional  legislation 
on  this  subject.  The  ])a|)er  was  not  read,  but  will 
be  printed  in  full  in  the  ProceeiUngs  of  the  asso- 
ciation. 

The  evening  session  of  the  second  day  was 
entirely  characteristic  of  the  work  of  the  associa- 
tion, being  largely  occupied  with  the  technical 
details  of  library  work,  and  embracing  pai>ers  and 


talks  by  Mr.  Cutter  on  author-notation  for  Greek 
and  Latin  classics,  by  Mr.  J.  N.  Lamed  (Buffalo 
public  library)  on  a  few  of  the  de\ices  and  arrange- 
ments in  a  library  building,  and  by  Mr.  Melvil 
Dewey  (Columbia  college  library)  on  *  Eclectic  book- 
numbers/  illustrating  sini])le  methods  of  finding 
books  on  the  shelves.  Mr.  R,  B.  Poole  (Y.  M.  C.  A. 
library.  New  York)  reported,  for  the  committee 
on  congressional  legislation,  a  resolution,  which 
was  adopted,  recommending  such  legislation  as 
shall  enable  libraries  to  send  books  to  their  out- 
side clientage  as  second-class  matter  at  one  cent 
\iet  pound. 

The  evening  session  of  the  third  day  was  taken 
up  with  two  noteworthy  papers,  —  *  Tlie  first  li- 
brarians* convention,  1858,*  by  Mr.  E.  M.  Barton 
(American  antiquarian  society,  Worcester) ;  and 
'  The  teaching  of  bibliography  in  colleges,'  by  Mr. 
R.  C.  Davis  (Michigan  university  library),  giving 
an  outline  of  the  system  now  employed  at  Ann 
Arbor. 

Perhaps  the  most  important  matter  coming 
before  the  meeting  of  the  association  was  the 
report  made  at  the  morning  session  of  the  third 
day  by  Mr.  Fletcher,  on  liehalf  of  the  committee 
on  co-oi)erative  cataloguing,  —  a  scheme  which 
received  some  notice  in  Science  a  few  weeks  ago. 
The  object  in  view  is  the  preparation  and  printing 
of  such  catalogues,  bibliographic  guides,  and  in- 
dexes as  shall  serve  to  relieve  the  several  libraries 
of  a  large  share  of  the  expense  of  the  present 
system  of  publishing  ex|)ensive  individual  cata- 
logues. The  committee  had  received  replies  from 
some  seventy  different  libraries,  favoring  the  or- 
ganization of  a  (jublishing  section  of  the  associa- 
tion, after  the  ]>attem  of  the  early  English  text 
and  the  Shakspeare  societies.  Tlie  association 
next  heard  the  reading  of  a  i)ai>er  on  *  Library 
buildings,*  prei>ar»Hi  by  Mr.  Eirikr  Magniisson 
(Cambridge,  England,  university  library),  advocat- 
ing the  Archinie<lean  spiral  as  the  form  most 
suitable  for  the  library  stnirture  of  the  future. 
This  plan  was  illustrated  in  the  London  Athenaeum 
some  months  ago,  and  may  fairly  be  conceded 
to  present  certain  advantages;  viz.,  a  maximum 
of  book-si)ace  with  a  minimum  of  material  used 
in  construction,  the  jxiesibility  of  enlargement  of 
the  original  structure  per]>etually  as  recjuired, 
without  disturbing  in  the  least  the  operations  of 
the  central  library  or  its  functions.  But  the  as- 
s<x:iation,  while  extending  a  cordial  vote  of  thanks 
to  Mr.  Magniisson  for  liLs  pai>er,  was  entirely 
unanimous  in  condemning  his  pro]H)sed  library. 
In  |>articular.  Dr.  Ptx)le  said  the  idea  was  sub- 
stantially an  old  one,  rejet*te<l  long  ago,  and  that 
the  enforced  sky-light  for  the  lN>ok-stacks  was  a 
very  serious  disadvantage.     Other  memlwrs  criti- 
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cised  the  proposed  building  on  the  ground  of  sup- 
posed structural  weakness,  the  unavoidable  dark- 
ness of  the  stack  when  its  roof  might  be  under 
deep  snows,  and  the  imiK)SRibility  of  thorough 
ventilation,  as  no  side  windows  or  apertures  could 
be  provided. 

The  subject  of  the  electric  lighting  and  heat- 
regulation  in  libraries  was  next  taken  up.  Dr. 
Poole  relating  his  experience  with  both  gas  and 
electricity,  and  characterizing  the  latter  as  a 
luxury  which  none  but  the  wealthier  libraries 
could  afford  ;  while  Mr.  Dewey  pronounced  un- 
equivocally in  favor  of  electricity  from  experience 
with  the  Edison  incandescent  system  in  the  new 
Columbia  college  library.  Its  absence  of  heat  is 
greatly  in  its  favor  in  the  summer  illumination  of 
libraries ;  it  gives  off  no  products  of  combustion 
which,  like  gas,  may  injure  the  bindings  of  the 
finer  volumes ;  and  Mr.  Dewey  had  found  many 
people  coming  into  the  library  to  read  by  the 
electric  light  who  were  sufferers  from  eye-troubles 
if  they  tried  to  read  by  gas,  or  even  petroleum 
illumination.  No  member  of  the  association, 
however,  could  give  precise  information  of  the 
relative  cost  of  gas  and  electric  light,  owing  to 
the  running  of  the  dynamos  for  steam  boilers  used 
for  other  purposes.  In  recent  issues  of  Science^ 
the  results  of  English  experiments  in  this  direc- 
tion placed  the  electric  light  at  very  great  disad- 
vantage in  point  of  expense,  and  made  it  cost  at 
present  about  twice  as  much  as  gas.  Mr.  Cutter 
(Boston  athenaeum)  and  Mr.  Linderfelt  (Mil- 
waukee public  library)  explained  the  action  of  the 
apparatus  employed  in  their  libraries  for  the 
automatic  regulation  of  the  heat-supply,  and  pro- 
nounced it  thoroughly  satisfactory.  The  system 
involves  the  electric  control  of  the  registers  and 
the  openings  in  the  windows,  and  is  found  to  be 
competent  to  maintain  the  rooms  at  any  desired 
temperature  for  which  the  indicator  is  easily  set, 
as  weU  as  to  effect  a  considerable  saving  of  fuel. 
A  delegate  from  Kansas  said,  that  in  his  region 
natural  gas  is  used  over  a  large  area,  furnishing 
the  library  with  both  heat  and  light. 

Tlie  other  papers  presented  at  the  Friday  ses- 
sion were  by  Mr.  Woodruff  (Cornell  university 
library),  on  *  The  relation  of  university  seminaries 
to  the  university  library ;  *  and  by  Mr.  Utley  of 
Detroit,  on  *  The  relation  of  the  public  library  to 
the  public  schools,'  in  which  it  was  stated  that  the 
supreme  court  of  Michigan  had  ruled  that  the 
library  is  a  part  of  the  apparatus  of  the  school, 
and  the  plan  of  reading  and  discussing  the  books 
in  the  schools  during  recitation  hours  had  given 
admirable  results.  A  vigorous  discussion  of  the 
subject  of  binding  books  in  libraries  ensued  ;  and 
the  third  day's  session  closed  with  the  adoption 


of  a  resolution  commending  to  states  and  institu- 
tions the  trial  of  a  plan  for  the  collection  and 
redistribution  of  documents,  which  had  succeeded 
admirably  under  the  direction  of  the  secretary  of 
the  interior. 

Tlie  untransacted  business  of  the  meeting  neces- 
sitated a  session  on  the  fourth  day  (Saturiay), 
when  Mr.  Green  of  the  committee  on  public  docu- 
ments presented  a  report  embodying  the  bill,  now 
in  the  hands  of  the  senate  committee  on  printing, 
which  will  instruct  the  public  printer  to  deliver  to 
the  interior  department  a  sufficient  number  of 
copies  of  every  government  publication  to  enable 
every  depositary  of  public  documents  to  receive 
one.  The  measure  is  ably  supported  by  Senator 
Hoar,  for  whom  a  vote  of  tlianks  was  passed  by 
the  association.  Mr.  Green's  report  provoked 
animated  discussion,  and  was  followed  by  a  paper 
by  Mr.  J.  Schwartz  (Apprentices'  library,  New 
York),  which  was  mainly  a  satire  on  various  pre- 
vailing systems  of  classification. 

The  secretary  read  a  thoughtful  paper  on 
bibliography  in  general,  and  especially  on  the 
bibliography  of  the  literature  of  science,  by  Mr. 
Mann  of  Washington,  who  remarked  first  the 
rapid  rate  of  increase  within  the  last  few  years  of 
the  application  of  bibliography  to  the  work  of  the 
student  of  science  —  who  is,  nevertheless,  apt  to 
set  too  little  value  upon  the  refinements  of  the 
art  of  bibliography.  The  necessity  of  providing 
some  method  of  indexing  is  the  first  lesson  to  be 
learned  in  the  making  of  a  useful  bibliography, 
and  such  index  should  be  very  detailed.  To 
secure  the  advantages  of  a  condensed  method  of 
reference,  some  symbolism  should  be  employed. 
The  usual  method  of  making  citations  in  scientific 
writings  is  to  refer  to  individual  or  separate  works 
by  the  name  of  author,  title,  and  page  ;  to  articles 
in  periodicals  by  title  of  periodical,  date  (some- 
times), and  page.  A  very  useful  device  is  to  give 
in  a  preface  or  appendix  a  list  of  all  the  works 
cited,  with  some  symbol  attached,  and  to  refer  to 
this  symbol  whenever  references  are  to  be  made. 
Some  authors  have  undertaken  to  accept  some 
bibliography,  the  catalogue  of  the  Royal  society, 
for  instance,  as  a  standard,  and  to  refer  to  the 
symbols  employed  in  that ;  but  there  are  many 
difficulties  in  the  way  of  its  use  as  such.  Mr. 
Mann  regards  the  arrangement  of  titles  in  a  cur- 
rent bibliography  as  a  matter  of  very  little  conse- 
quence. Nothing  should  be  allowed  to  interfere 
with  the  practice  of  appending  to  each  title  a  cur- 
rent numeral,  the  series  of  which  should  be  con- 
tinuous from  volume  to  volume.  As  an  aid  to 
scientific  investigation,  the  works  enumerated  in 
a  bibliography  should  be  analyzed,  this  analysis 
indicating  the  special  phase  of  the  subject  treated 
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in  the  work.  Difficult  analyses  should  be  made 
by  specialists.  Each  title  in  the  bibliography 
should  be  confined  as  closely  as  ix)6sible  to  a  single 
subject,  even  to  the  extent  of  entering  the  several 
chapters  of  the  work  as  separate  titles  whenever 
they  treat  of  distinct  subjects.  The  whole  work 
may  be  integrated  under  ita  own  title  by  giving 
the  list  of  its  chapters  in  the  analvsis  of  the  work 
itself. 

Aside  from  its  cost,  the  principal  difficulty 
in  the  preparation  of  a  bibliography  like  that  de- 
scribed lies  in  getting  any  person  or  |)er8ons  to 
undertake  the  labor  and  responsibility  of  writing 
or  editing  the  work.  The  magnitude  of  the  task 
is  apparent.  If,  however,  the  work  can  be  issued 
as  a  current  bibliography,  with  no  regard  to  the 
order  of  titles  or  the  connection  of  subjec^ts,  mak- 
ing use  only  of  sucli  material  as  may  be  available 
at  the  time,  and  attaching  to  each  title  a  current 
number  to  serve  for  reference  from  an  index,  no 
editor  need  feel  oppressed  with  the  magnitude  of 
his  task.  Whatever  is  done  will  be  a  step  in  the 
right  direction ;  and  the  work  may,  if  need  be, 
temporarily  be  abandoned,  without  a  loss  in  value 
of  wliat  has  already  been  accomplished.  It  is 
only  necessary  that  the  titles  of  chapters  and 
articles  be  given  accurately,  and  that  the  analyti- 
cal references  be  made  fully  ;  while  the  rest  may 
be  left  to  others  who  for  their  own  purposes  will 
make  indexes  to  take  the  place  of  any  special 
analyses  of  contents. 

The  publishing  section  was  duly  organized 
before  final  adjournment,  and  this  move  on  the 
part  of  the  association  is  of  the  first  impor- 
tance. The  section  will  begin  at  once  the  publica- 
tion of  indexes  to  scientific  and  other  essays,  and 
prosecute  whatever  work  may  be  found  practica- 
ble in  the  line  of  co-operative  bibliography. 

The  association  were  handsomely  received  and 
entertaine<l  by  the  mayor,  the  Hon.  Emil  Wallber, 
and  citizens  of  Milwaukee  ;  and  the  success  of 
the  meeting  was  largely  secured  through  the  ex- 
ertions of  Mr.  K.  A.  Linderfelt  of  the  Milwaukee 
public  library.  On  Mtniday,  the  12th,  the  associa- 
tion left  Mi]wauk(*e  for  an  eight nlay  excursion  in 
northern  Wisconsin. 

The  officers  electee  I  for  the  ensuing  year  are, 
president.  Dr.  Poole ;  vice-i>re»idents,  Mr.  S|)ofrord 
(Library  of  congress).  Judge  Mellen  ChamU*rIain 
(Boston  public  library),  and  Mr.  W.  E.  Foster 
(Providence  public  library) ;  secretary,  Prof.  Mel- 
vil  Dewey  ;  assistant  secretary,  Mr.  Richardson ; 
treasurer.  Mr.  Carr  of  Grand  Rapids. 

At  the  conclusion  of  its  last  session,  the  associa- 
tion was  adjourned  to  meet  at  the  Thousand 
Islands,  in  the  second  wvek  of  September,  1887. 

David  P.  Tf)DD. 


HONOLULU   LETTER. 

The  Sandwich  or  Hawaiian  Islands,  situated 
about  2,000  miles  to  the  south-west  of  San  Fran- 
cisco, are  commonly  reckoned  at  twelve  in  num- 
)>er,  four  of  them  ranging  from  500  to  8,050 
scjuare  miles  in  area,  and  the  entire  group  amount- 
ing to  6,040  scjuare  miles.  On  examining  a  good 
chart  of  the  Pacific  Ocean,  one  finds  a  row  of 
small  islands  and  shoals  having  the  same  trend 
with,  and  Ijeing  really  a  north-westerly  extension 
of,  the  Hawaiian  group.  There  are  fourteen  of 
these  in  addition  to  those  usually  styled  the  Sand- 
wich Islands,  twelve  of  which  are  claimed  by  the 
Hawaiians,  while  the  two  most  remote  belong  to 
the  United  States,  and  are  known  as  Midway  and 
Ocean  Islands.  The  U.  S.  government  is  said  to 
have  expended  f  100,000  in  improving  the  harbor 
of  31  id  way  Island,  and  coal  is  stored  here  also 
for  the  benefit  of  our  war  vessels  and  Japanese 
steamers.  It  would  appear  that  this  harbor  has 
not  answered  expectations,  and  consequently 
negotiations  have  been  commenced  with  reference 
to  the  cession  to  the  United  States  of  certain 
privileges  at  the  Pearl  Harbor  district  near  Hono- 
lulu. 

Two  diverse  theories  meet  us  in  the  attempt  to 
explain  the  origin  of  this  extensive  chain,  be- 
tween the  meridians  of  154°  SO'  and  180*^,  and 
1,725  miles  in  length.  They  are  cones  rising  from 
a  submarine  plateau  16,000  to  18,000  feet  below  the 
surface.  One  view  is  that  they  are  of  volcanic 
origin,  commencing  as  submarine  volcanoes,  and 
built  up  of  their  own  ejecta,  even  to  the  height  of 
14,000  feet  above  the  sea-level.  The  smaller  ones 
are  atolls,  and  are  usually  encircled  by  coral  reefs ; 
so  that,  after  their  original  volcanic  start,  tliey 
must  have  been  submerged  for  the  accumulation 
of  the  organic  growth.  The  other  view  ascribes 
their  origin  to  an  enormous  subsidence,  the  several 
islands  being  supposed  to  be  the  summits  of  moun- 
tains, the  apices  of  an  ancient  continent,  capped 
by  coral  growth.  If  these  were  once  a  continent, 
we  understand  why  the  fiora  should  be  so  much 
diversifieil,  since  the  plants  would  be  driven  to 
the  uplands  by  the  gradual  subsidence.  In  the 
same  way  it  is  easy  to  see  how  the  Hawaiians 
themselves  might  have  made  their  way  here  from 
the  E^iHt  Indies.  The  Hawaiian  government  has 
established  a  genealogical  bureau  at  an  annual  cost 
of  95,000,  which  devotes  much  attention  to  the 
early  continental  condition  of  the  kingdom,  as  well 
as  the  Mtudy  of  the  ancestors  of  the  royal  family. 

Wallace  accepts  the  former  of  these  theories, 
nnd  finds,  from  a  study  of  the  plants  and  animals, 
affinities  with  America,  New  Zealand,  and  Aus- 
tralia, the  relation  to  the  first  being  the  most  re- 
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mote.  A  botanist  finds  himself  admiring  the 
exaltation  of  our  Compositae  and  lobelia  into  trees, 
and  the  violets,  geraniums,  and  plantains  into 
shrubs.  The  native  phenogamous  fiora  figures  up 
to  554  species  in  Mann's  catalogue,  not  including 
the  grasses,  and  the  ferns  amount  to  nearly  150 
species.  Dr.  Hillebrand,  a  former  resident,  has 
studied  the  plant-life  most  successfully,  and  has 
now  in  readiness  for  the  press  a  complete  descrip- 
tion of  all  the  Hawaiian  plants.  The  government 
has  declined  to  aid  the  publication  of  this  volume, 
and  it  remains  to  be  seen  whether  private  enter- 
prise will  be  adequate  in  bringing  it  before  the 
public. 

The  most  important  scientific  work  done  in  the 
islands  is  of  a  topographical  character,  that  of 
the  government  trigonometrical  survey,  under  the 
very  capable  superintendence  of  Ptof.  W.  D. 
Alexander.  The  annual  appropriation  has  been 
$20,000  for  many  years.  This  survey  was  rendered 
necessary  by  the  change  from  a  feudal  system  of 
land-tenure  to  fee  simple.  In  order  to  produce 
satisfactory  results,  the  work  must  be  like  that 
carried  on  by  the  U.  S.  coast  and  geodetic  survey. 
The  boundary  lines  of  the  various  tracts  of  land 
have  now  been  drawn,  and  maps  published  of  the 
islands  of  Oahu  and  Maui,  and  that  of  Lauai  is 
ready  for  publication,  while  much  labor  has  been 
exx)ended  upon  Hawaii  and  elsewhere.  The  map 
of  Maui,  just  published,  is  very  creditable  in  every 
respect.  The  survey  attends  also  to  hydrography 
and  to  any  special  service  required  for  particular 
purposes,  as  in  the  reconstruction  of  the  large 
burnt  district  of  Honolulu.  The  Hawaiians  have 
two  peculiar  words  to  express  the  direction  of 
boundaries,  mauka  and  markdi  (upward  and 
downward),  those  being  the  most  natural  terms 
to  express  geodetic  positions  in  oceanic  islands. 

Prof.  L.  L.  Van  Slyke  of  Oahu  college  recently 
made  an  elaborate  chemical  examination  of  the 
various  waters  used  for  household  purposes  in 
Honolulu.  The  high  north  and  south  ridge  of 
Oahu  causes  the  vapors  brought  by  the  south-west 
trade  wind  to  fall  upon  it  and  to  flow  upon  the 
surface  and  in  subterranean  channels  to  the  wes- 
tern leeward  shore  where  the  city  is  located.  The 
amount  of  rainfall  varies  greatly,  according  to  the 
locality.  Near  the  ridge  the  annual  precipitation 
amounts  to  150  inches ;  in  the  upper  part  of  Hono- 
lulu to  70  inches ;  and  at  the  harbor  as  little  as  30 
inches.  As  the  rock  is  volcanic,  there  is  a  pre- 
dominance of  sodium  carbonate  in  the  springs, 
and  sodium  chloride  and  lime  carbonate  in  the 
deep-seated  waters  brought  up  artificially.  Fresh- 
flowing  water  is  obtained  from  the  sea-level  to  the 
height  of  42  feet  through  artesian  boreholes,  and 
this  altitude  corresponds  to  a  recent  elevation  of 


coral  rock,  all  around  the  island.  There  is  not 
enough  of  the  salt  and  lime  compound  to  injure 
the  water  for  potable  purposes,  but  sufficient  to 
indicate  its  marine  origin.  There  are  25  of  these 
flowing  wells,  the  water  reaching  the  same  level 
in  every  one,  and  in  the  very  dry  season  they  fall 
off  about  three  feet.  Those  yielding  water  are 
generally  from  200  to  500  feet  deep.  The  layers 
passed  through  are  separate  layers  of  clay,  lava, 
and  coral  rock,  and  the  water  rises  immediately 
after  striking  a  black  basalt  at  the  base  of  the 
coral.  The  deepest  well  was  put  down  at  the  edge 
of  a  tufa  volcanic  cone  known  as  Diamond  Head 
to  the  depth  of  1500  feet.  As  fragments  of  coral 
abound  in  the  tufa,  it  is  probable  that  the  volcanic 
action  interfered  with  the  regular  downward  flow 
of  the  rain-water,  and  this  explains  the  absence  of 
water. 

The  Hawaiian  government  is  a  limited  mon- 
archy. It  was  not  until  the  beginning  of  the  pres- 
ent century  that  Kamehameha  the  First  brought 
all  the  islands  under  his  sway,  and  founded  the 
kingdom.  About  1820  the  chiefs  rebelled  against 
certain  idolatrous  observances,  just  before  the  ar- 
rival of  the  first  deputation  of  American  mission- 
aries.  Christianity  was  soon  accepted  by  the 
higher  classes,  and  then  by  the  mass  of  the  people ; 
so  that  in  less  than  half  a  century  the  country  was 
regarded  as  Christian,  and  the  foreign  clergy  with- 
drawn. They  had  in  the  mean  while  been  instru- 
mental in  framing  an  excellent  constitution,  and 
either  the  missionaries  or  their  descendants  have 
held  many  of  the  important  offices. 

On  the  first  of  July  there  was  a  ministerial  crisis 
in  the  kingdom  and  a  new  cabinet  formed,  with 
the  same  premier  as  before,  but  with  new  men  in 
all  the  other  offices.  The  cause  of  the  disruption 
was  partly  personal  and  partly  financial.  Political 
parties  divide  somewhat  according  to  sympathy  or 
opposition  to  the  missionary  rigime.  King  Kale- 
kaua  and  his  friends  exalt  the  native  Hawaiians, 
and  desire  to  restore  old  heathenish  customs, 
thereby  seeking  to  awaken  sentiments  of  patriot- 
ism. Their  infiuence  is  against  the  best  form  of 
Christianity,  and  the  men  best  qualified  for  tlieir 
respective  offices  are  dismissed  when  they  sympa- 
thize with  the  missionaries.  The  king  is  also  de- 
sirous of  controlling  the  pastors  of  the  native 
churches,  tempting  them  to  give  up  the  voluntary 
system  of  supi>ort,  and  rely  upon  the  government 
for  their  pay.  The  expenses  of  the  government  are 
one  and  a  half  millions  of  dollars  annually,  —  a 
larger  sum  in  proportion  to  the  population  than  is 
raised  by  most  of  the  states  of  our  federal  union. 
As  this  income  is  cliiefly  raised  from  the  foreign 
residents,  they  are  much  dissatisfied  with  the  gov- 
ernment. 
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Meanwhile  the  native  population  is  steadily  de- 
creasing. In  1828  there  were  142,000,  against 
40,000  in  1884 ;  and  the  foreigDers,  including  the 
half-castes,  are  now  as  numerous,  the  sum  total 
of  the  population  being  80,678.  The  Chinese  are 
the  most  numerous  of  the  foreigners,  amounting 
to  about  18,000.  Of  the  Caucasian  element  the 
Americans  exceed  all  others  in  number.  In  fact, 
the  islands  are  practically  an  American  colony, 
and  hence  are  entitled  to  such  consideration  from 
the  U.  S.  government  as  is  afforded  by  the  reci- 
procity treaty.  The  decrease  of  the  native  popula- 
tion is  due  to  bad  influences  introduced  by  for- 
eigners. If  it  were  possible  to  enforce  rigorous 
laws  relating  to  intemperance,  licentiousness,  and 
leprosy,  and  to  train  up  the  natives  to  engage  in 
the  most  suitable  occupations,  the  decrease  luight 
be  stopped. 

The  most  extensive  business  is  that  of  raising 
sugar  and  selling  the  raw  product  to  the  Califor- 
nia reflneries.  About  eighty  companies  and  firms 
are  engaged  in  the  business,  and  it  is  estimated 
that  90,000  tons,  worth  seven  million  dollars,  will 
be  shipped  the  present  year.  The  best  machinery 
and  the  latest  improvements  are  employed  m  the 
manufacture  of  a  superior  grade.  Most  of  the 
companies  are  controlled  by  Americans  or  persons 
of  American  descent,  and  the  money  hired  to  car- 
ry on  the  business  is  also  American.  Some  prej- 
udice has  been  felt  against  the  business,  because 
of  the  connection  with  it,  in  a  very  prominent 
way,  of  Mr.  Claus  Spreckels,  an  American 
citizen  who  has  been  very  successful.  He 
formerly  controlleii  the  sugar  business  of  the 
islands,  and  was  able  to  dictate  his  own  prices 
to  the  planters.  But  the  planters  are  now  inde- 
pendent of  him,  as  a  new  refinery  lias  been  started 
in  California  which  actually  buys  and  refines 
more  sugar  than  Spreckles'  establishment.  It  is 
fortunate  for  the  Hawaiian  government  that 
this  gentleman  is  b<.)  largely  interested  in  the 
island;},  as  he  is  able  to  assist  them  by  loaning 
funds,  though,  it  must  l>e  confessed,  with  large 
interest.  Perhaps  for  this  reason  he  has  recently 
reajied  a  golden  harvest  by  carrying  out  the  prin- 
ciples of  the  silver  metallistH.  He  had  the  con- 
tract for  furnishing  the  government  with  a  million 
dollars*  wortli  of  silver  coin,  according  to  the 
American  standard,  and  realized  from  the  trans- 
action the  difference  in  value  between  the  silver 
and  the  gold. 

It  is  unfortunate  tliat  the  i>oliticians  stop|)ed  the 
investigations  of  Dr.  Arning  into  the  nature  and 
possible  cure  of  leprosy.  He  had  instituted  exi>eri- 
ments  with  animals  and  condemne<l  criminals, 
illustrating  the  propagation  of  the  disease,  and 
had  discovered  methods  of  ameliorating  certain 


stages  of  the  malady.  Nothing  could  contribute 
more  to  the  welfare  of  the  Hawaiian  kingdom  than 
researches  of  this  character ;  and  the  removal  of  so 
efficient  an  experimenter  for  merely  political  rea- 
sons shows  the  prime  cause  of  the  decadence  of  the 
nation.  Wliat  the  government  will  be  in  the 
future,  with  its  mixe<l  population,  no  one  can 
predict. 

There  is  a  social  science  club  in  Honolulu,  meet- 
ing once  a  month,  where  questions  of  social,  politi- 
cal, and  physical  science  are  vigorously  discussed. 
The  June  assembly  was  held  at  the  house  of  S.  E. 
Bishop,  whose  name  is  familiar  to  tlie  readers  of 
Science  as  the  discoverer  of  *  Bishop's  rings '  around 
the  sun.  Mr.  Charles  Cooke  read  a  paper  upon 
corporations,  enumerating  all  the  legal  corporate 
bodies  in  the  kingdom,  followed  by  Chief  Justice 
A.  F.  Judd  upon  the  early  history  of  the  nation. 
The  premier,  Mr.  Gibson,  had  said  that  the  natives 
had  done  the  most  for  the  welfare  of  the  nation, 
but  Mr.  Judd  showed  conclusively  that  the  early 
missionaries  had  often  saved  the  kingdom  from 
destruction,  especially  when  threatened  by  the 
irresponsible  American,  Elnglish,  and  French 
naval  commanders.  Had  it  not  been  for  the  pru- 
dence of  Richards,  the  elder  Judd,  and  other 
Americans,  bombardment  would  certainly  have 
followed  the  threats  of  tliose  dissolute  foreigners. 
The  admirable  constitution  is  due  to  the  advice  of 
the  same  missionary  worthies.  K. 

Honolulu,  Julj  4. 
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The  U.  S.  geological  survey  has  partially 
mapped  out  its  work  for  the  present  year.  It  will 
extend  over  a  large  portion  of  the  United  States. 
There  will  be  nine  pariies  at  work  in  Virginia, 
West  Virginia,  Kentucky,  Georgia,  North  Caro- 
lina, South  Carolina,  Alabama,  and  Tennessee. 
Prof.  A.  N.  Thompson  will  have  charge  of  two 
field-parties  in  Oregon,  two  in  California,  one  in 
Aris^na,  three  in  Texas,  and  three  in  Montana. 
Professor  Renshaw  will  have  charge  of  three  par- 
ties which  will  do  work  in  Kansas  and  Missouri. 
Four  parties  working  in  Maryland,  Massachusetts, 
and  New  Jersey,  will  l)e  under  the  direction  of 
Professor  Baker.  Tlie  chemical  lal moratory  of  the 
survey,  which  is  located  in  the  national  museum, 
will  continue  during  the  summer  months  the 
examination  of  rock^,  minerals,  soils,  and  other 
matters  necessary  before  the  survey*s  work  is 
published. 

—  The  coast -survey  work  is  still  embarrassed, 
owing  to  the  lack  of  funds  to  continue  operations  ; 
and  no  further  instructions  have  been  given  for 
field-work,  (lending  the  passage  of  the  appropria- 
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tion  bills.  Mr.  W.  C.  Hodgkios,  who  has  been 
prosecuting  the  work  of  the  survey  on  the  North 
Carolina  coast,  near  Cape  Lookout,  has  returned 
to  Washington^  and  is  stationed  at  the  office  for 
the  present.  New  editions  of  the  charts  of  the 
north-west  coast  of  America  will  be  out  within 
ten  days. 

—  The  total  amount  subscribed  to  date  to  sus- 
tain the  Pasteur  institute  in  France  is  $113,719. 
The  sultan  has  presented  Pasteur  with  the  grand 
order  of  Medjidie,  and  $2,000,  and  will  send  a 
commission  to  Paris  to  study  his  methods  of  rabies 
prevention. 

—  Sixteen  of  the  wolf-bitten  Russians  who  were 
treated  by  Pasteur  have  reached  Smolensk  on 
their  way  home,  and,  being  in  perfect  health,  have 
telegraphed  their  gratitude  to  their  preserver. 

—  Professor  Ormond  Stone  has  just  issued  part 
ii.  of  the  first  volume  of  the  publications  of  the 
new  Leander  McCormick  observatory.  Part  i., 
an  account  of  the  observations  of  the  transit  of 
Venus  in  December,  1882,  was  published  in  1883. 
Part  ii.  is  a  small  quarto  pamphlet  of  seventeen 
pages,  a  series  of  notes  on  the  tail  of  the  great 
comet  of  1882,  accompanied  by  six  plates  of 
sketches  made  by  the  observers,  Messrs.  Leaven- 
worth and  Jones.  These  drawings  will  furnish 
useful  material  to  those  engaged  in  the  interesting 
study  of  the  theory  of  comets*  tails,  —  a  subject  in 
which  considerable  interest  has  been  aroused  by 
the  researches  of  Dr.  Bredichin,  director  of  the 
Moscow  observatory. 

—  The  Library  bureau  of  Boston  has  issued  the 
first  number  of  a  quarterly  journal,  Library  notes, 
under  the  editorship  of  Prof.  Melvil  Dewey,  libra- 
rian of  Columbia  college.  While  the  journal  is  of 
especial  value  to  the  professional  librarian,  we 
should  judge  from  an  examination  of  the  June 
number,  and  from  what  is  promised  for  succeed- 
ing numbers,  that  it  will  also  prove  of  consider- 
able value  to  individual  literary  and  scientific 
men  who  are  interested  in  lightening  the  purely 
mechanical  portion  of  their  labors  by  the  nu- 
merous ingenious  devices  which  are  constantly 
being  brought  forward.  For  instance,  almost 
every  scientific  specialist  nowadays  finds  it  neces- 
sary to  keep  for  himself  a  bibliography  of  some 
particular  branch  of  his  subject :  he  will  find  de- 
scribed in  the  number  before  us  the  size  and  qual- 
ity of  catalogue  or  index  cards,  with  all  the  neat 
and  convenient  accessories  which  years  of  ex- 
periment or  experience  have  pointed  out  to  be 
best  adapted  to  such  purposes.  The  '  labor-saving 
notes  *  promise  to  be  particularly  useful  to  the  lay 
readers,  the  aim  being  to  bring  to  light,  by  co- 


operation and  an  interchange  of  ideas,  the  best 
literary  tools  and  methods. 

—  The  Spanish  government  has  recently  de- 
cided to  establish  a  *  Maritime  station  for  experi- 
mental zodlogy  and  botany,'  to  be  in  charge  of  a 
director,  one  assistant,  and  two  fellows,  all 
salaried.  It  is  to  be  opened  to  students  from  all 
parts  of  the  world,  the  results  of  all  investigations 
to  be  published  by  the  department  of  public  works. 
In  addition  to  the  salaries  of  the  officers,  two 
thousand  dollars  annually  will  be  appropriated 
for  its  support.  The  site  has  not  yet  been  fixed 
upon,  and  Cronica  cientiftca  justly  complains  of 
the  inadequate  provisions  made  for  its  establish- 
ment and  support.  Spain  is  almost  the  last  of  the 
chief  civilized  nations  to  found  a  zodlogical  sta- 
tion. 

—  Roetheln,  or  German  measles,  has  been  very 
prevalent  in  Savannah,  Ga.,  during  the  past  year. 
This  disease  is  very  rare  in  the  United  States,  and 
there  are  many  physicians  of  established  practice 
who  have  never  seen  a  case.  It  prevailed  in  New 
York  aty  during  1873  and  1874.  As  a  rule  chil- 
dren are  attacked,  but  it  is  not  exclusively  the 
young  ;  an  old  lady  of  seventy-seven  was  affected 
with  it  in  the  Savannah  epidemic.  It  resembles 
both  measles  and  scarlet-fever,  so  much  so  that 
the  diagnosis  is  sometimes  very  difficult.  It  is 
contagious,  and  usually  very  mild,  requiring  but 
little  treatment.  Although  it  is  doubtless  a  germ- 
disease,  the  specific  microbe  upon  which  it  de- 
pends has  never  been  identified. 

— The  legislature  of  Vermont  at  its  last  session 
passed  a  law  prohibiting  the  adulteration  of  maple- 
sugar  or  honey,  and  punishing  the  offender  with 
a  fine  of  from  twenty-five  dollars  to  fifty  dollars. 

• 

—  M.  Lessenne  claims  that  a  certain  sign  of  death 
is  the  permanent  gaping  of  a  wound  made  in  the 
skin  by  puncturing  it  with  a  needle.  If  the  per- 
son be  living,  blood  will  usually  follow  the  with- 
drawal of  the  needle,  but  whether  it  does  or  not, 
the  wound  will  close  at  once.  The  puncture  made 
in  the  skin  of  a  dead  person  will  remain  open,  as 
if  made  in  leather. 

—  The  North  Carolina  state  board  of  agriculture, 
on  Thursday,  Jaly  22,  opened  the  new  buildings 
of  the  experiment  farm,  near  Raleigh. 


LETTERS  TO  THE  EDITOR. 

•%  CorretpondenU  are  requested  tohe  <u  brief  a»  poaaibU.    The 
writer'a  name  UincM  cates  required  as  proof  of  good  faith. 

Glaciers  and  glacialists. 

In  a  note  on  glaciers  in  the  Alps  in  the  number  of 
Science  for  June  25,  p.  570.  are  the  following  words  : 
'*  The  longest  is  the  Aletsch  glacier  in  Austria,  meas- 
uring over  nine  miles.'' 
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The  Aletsch  glacier  is  far  distant  from  Austria, 
descendinf?  from  the  Jungfrau  into  the  Valais,  not 
far  from  the  glacier  of  the  Bhone.  Its  length  is  over 
nineteen  mileft. 

The  misstatements,  errors,  and  false  quotations, 
with  refrard  to  srlaciers  and  glacialists  are  somewhat 
astounding,  difficult  to  explain,  and  more  so  to  ex- 
cuse; for  the  whole  matter  belongs  to  our  century, 
almost  to  our  own  time.  It  would  seem,  that  with 
the  advantages  of  the  long  teaching  of  Louis  Agas- 
sis, and  the  constant  flow  of  travellers  toward  the 
Alps,  a  little  accuracy  and  exactness  might  be  in 
common  use,  and  by  this  time  all  the  facts  ouftht  to 
be  classic.  But  it  is  not  so ;  and  lately  the  amount  of 
false  notions  has  been  lamentably  increasing.  I  will 
signalize  a  few  of  the  latest  and  most  glaring. 

**  Glaciers  have  become  no  well  known  from  the 
graphic  descriptions  of  Carpenter,  Forbes,  Agassiz. 
Tyndall,  and  others,''  etc.  This  first  sentence  of 
'Existing  glaciers  of  the  United  States,*  by  Israel  C. 
RuMieU  (fifth  annual  report  U.  S.  geological  survey, 
p.  800,  Washington,  1885),  will  mislead  any  one  not 
very  well  acquainted  with  the  history  of  glaciers  and 
glacialists. 

Carpenter  is  an  English  name  well  known  in  science. 
W.  L.  Carpenter  and  W.  B.  Carpenter  are  both 
naturalists  of  renown,  and  it  would  seem  that  one  of 
these  two  Carpenters  is  referred  to.  But  it  is  not  so  : 
the  saran^  mentioned  under  this  wrong  name  is 
simply  Jean  de  Charpentier  of  Bex  (Switzerland),  the 
celebrated  author  of  the  glacial  theory  for  the  trans- 
portation of  the  erratic  bowlden*.  It  requires  a  cer- 
tain effort  of  imagination  to  recognize  him  under  the 
name  siven  by  Mr.  Bussell. 

If  his  list  is  intended  as  a  chronological  series,  it  is 
altogether  wronsr  and  unjust.  Forbes  vvas  not  the 
first  after  de  Charpentier  to  investigate  glaciers. 
Agassiz  called  Forbes*s  attention  to  the  glaciers,  at 
Glasgow  in  1840,  and  introduced  him  tu  his  Aar*s 
glacier  observations,  at  the  *  H6te]  des  Neuchatelois ' 
in  1841,  one  year  after  Agassiz's  publication  of  his 
important  '  Etudes  sur  les  glaciers.' 

Prof.  J.  S.  Newberry,  in  his  addrf>ss  before  the 
Cornell  university,  at  the  unveiling  of  the  tablet  to 
the  memory  of  LK>uis  Agassiz,  June  17,  1885.  says, 
*'  In  1815,  Charpentier,  the  director  of  the  salt-works 
at  Bex,  and  one  of  the  mont  distinguished  geologists 
of  Switzerland,  passing  a  night  in  the  cottage  of  a 
mountaineer  in  the  hamlet  of  Lourtier,  was  told  by 
bis  host  that  he  believed  that  the  glaciers  had  for- 
merly a  much  greater  extent  than  at  present,  be- 
cause, as  he  said,  *  I  find  huge  bowlders  of  alpine 
granite  perched  on  the  sides  of  the  valleys,  where 
they  could  only  have  been  left  by  ice.'  This  remark 
excited  the  interest  of  Charpentier,  and  was  practi- 
cally the  beginning  of  the  investigations  which  have 
resulted  in  the  theory  of  the  ice  period.  In  1884, 
Charpentier  brought  before  the  Association  of  Swiss 
naturalists  at  Lucerne  a  report  upon  the  evidences  of 
the  former  extension  of  the  Swiss  glaciers,  the  result 
of  his  observations  through  many  years.  At  that 
time  a  group  of  young,  able,  and  enthusiastic  scien- 
tists were  gathered  at  Neuchatel.  —  Agassiz,  Guyot, 
Schimper,  Oesor,  Carl  Vogt,  Wild,  and  others.  The 
new  theory  of  Charpentier,  that  ice  had  once  filled 
all  the  Swiss  valleys,  excited  in  them  the  greatest  in- 
terest,'* etc. 

De  Charpentier,  in  his  ^Elssai  sur  les  glaciers,'  etc., 
took  special  pains  to  say  in  regard  to  the  mountaineer 
Perraudin  of  the  Bagnes  valley,  at  the  foot  of  the 


St.  Bernard,  that  his  hypothesis  was  so  extraordi- 
nary, and  even  so  extravacrant,  that  he  did  not  think 
that  it  was  worth  looking  into  and  thinking  of :  and 
he  adds,  '*  J'avais  presque  oubli6  cette  conversation 
[showing  plainly  that  it  was  not  practically  the  be- 

f inning  of  the  investigations^,  lorsqu^au  printemps 
e  1829,  M.  Venetz  vint  me  dire  aussi  que  ses  obser- 
vations le  portaient  &  croire  qne.  non  seulement  la  valine 
d'Entremonts,  mais  que  tout  le  Valais  avait  6t6  jadis 
occupy  par  un  glacier,  qui  s*6tait  6tendu  jusqu'au 
Jure  et  qui  avait  H6  la  cause  du  transport  des  debris 
erratiques  "  {Essai  sur  lea  glaciers^  pp.  242  and  248). 

The  order  of  priority  of  discoveries  is,  first, Venetz, 
who  in  a  memoir  written  and  read  in  1821  before  the 
Swiss  naturalists,  and  published  in  1883  under  the 
title  of  '  M6moire  sur  les  variations  de  la  temperature 
dans  les  Alpes '  {Denkach,  allyem.  Schweiz,  gea.  geaatn. 
naturto.,  Zurich),  showed  the  greatest  extension  of 
glaciers  and  their  gigantic  thickness  ;  second,  Jean  de 
Charpentier,  who  in  1884  read  before  the  same  Hel- 
vetic society  of  naturalists  at  Lucerne  his  memoir, 
*  Notice  sur  la  cause  (irobable  du  transport  des  blocs 
erratiques  de  la  Suisse '  {Annafea  dea  minea,  8^  s^rie, 
vol.  viii.  p.  219,  Sept.  et  Oct.,  1885 :  also  Bibl.  univ. 
de  QenPve,  2*  fcSrie,  vol.  iv.  p.  1,  1886;  and  trans- 
lated into  German  by  Julius  Froebel,  in  MittheiL  aua 
dem  gebiete  der  iheorei.  erdkunde,  p.  482) ;  and,  third, 
I^uiH  Agassiz.  i»ho  first  announced  the  existence  of 
the  *  glacial  epoch,'  or  *ice  f>eriod,*  in  his  *Discours 
prononc6  &  Touverture  des  fiances  de  laSociM6  Hel- 
v^tique  des  sciences  naturelles,  &  Neuchatel.  le  24 
Juillet,  1887'  (Actes  de  la  Soc.  Helv.  des  sc.  natur., 
22*  session,  Neuchatel,  1887;  aUo  Bibl.  univ,  de 
OenPve,  vol.  xii.  p.  867,  1837). 

To  Venetz  is  due  the  idea  and  proofs  of  gigantic 
glaciers,  which  transported  the  bowlders  from  the 
Alps  of  the  Rhone  valley  to  the  Jura  Mountains  ;  to 
de  Charpei.tier,  the  finding,  accumulation,  and  the 
classification  of  material  proofs  (such  as,  the  mo- 
ramp's,  the  rochea  moutonneea^  poliea  et  atri^ea;  the 
cailloux  stHea  and  boue  glaciaire^  etc  ),  which  consti- 
tute the  '  glacial  doctrine  ; '  finally,  to  Agassiz  is  due 
the  *  ice  period  '  and  the  prompt  diffusion  and  accept- 
ance of  the  theory  of  Venetz  and  de  Charpentier. 

Professor  Newberry  seems  to  think  that  in  1834, 
when  Charpentier  brought  his  theory  forward  at  Lu- 
cerne, there  **  were  gathered  at  Neuchatel,  Agassiz, 
Guyot,  Schimper,  Desor,  Carl  Vogt,  Wild,  and 
others.'*  It  is  a  great  mistake.  Agassiz  alone,  of  all 
those  named,  was  then  living  at  Neuchatel ;  Guyot 
did  not  come  to  live  there  until  1889  ;  Schimper  never 
lived  there ;  Desor  came  at  the  end  ef  1887,  Carl  Vogt 
in  1889;  and  Wild  was  an  inhabitant  of  ZQrich. 

Mrs.  Agassiz,  ia  her  charmingly  written  history  of 
her  husband's  life,  says,  ** Agassiz  was  among  those 
who  received  this  hyp<3thesis  (the  ancient  extension 
of  the  alpine  glaciers  to  the  Jura)  as  improbable  and 
untenable.  Still,  he  was  anxious  to  see  the  facts  in 
place,  and  Charpentier  was  glad  to  be  his  guide" 
{Louia  AgaaaiZf  hia  life  and  correajwndence ^  vol.  i.  p. 
261,  Cambridge).  De  Charpentier  was  a  great  deal 
more  than  his  guide  :  he  was  his  teacher  ;  for  Agassiz 
then  knew  almost  nothing  about  glaciers,  and  cer- 
tainly nothing  about  the  glacial  theory  of  Venetz  and 
de  Charpentier. 

In  the  summer  of  1886,  Agassiz  established  himself 
at  Sallaz,  near  ^  des  D6vens,'  the  residence  of  de 
Charpentier  at  Bex,  to  study  under  his  direction.   ^ 

De  Charpentier  studied  with  his  friend  Venetz  the 
whole  question,  and  created  the  glacial  doctrine  be- 
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tweon  1829  and  1884.  Being  twenty  yearn  older 
tban  Aganeiz,  de  Charpentierf  then  aged  fifty 'two, 
celebrated  as  one  of  the  best  observers  ia  geolo^, 
concbology.  and  botany,  was  considered  as  the  firat 
naturalist  then  living  in  Switzerland.  Savants  from 
any  part  of  the  world,  calling  on  him,  received 
always  a  very  amiable  and  generous  hospitality.  His 
beautiful  and  rich  collections  were  open  to  all ;  and 
many  who  came  there  for  only  a  passing  call  re- 
mained weeks  and  even  months.  * 

Ag^siz  had  that  magnetic  power  which  attracted 
every  one  to  him  :  de  Charpentier  was  as  well  gifted, 
being  the  most  charming  and  spiritual  converser  im- 
aginable. Besides,  de  Charpentier  was  without  ambi- 
tion, a  true  '  scientific  epicurean,'  as  he  was  called. 
Agsssiz,  with  his  power  of  quick  perception,  his  ex- 
cellent memory,  his  perspicacity  and  acuteness,  his 
way  of  classifying,  judging,  and  marshalling  facts, 
quickly  learned  the  whole  mass  of  irresistible  argu- 
ments collected  patiently  during  seven  years  by  de 
Charpentier  and  Venetz ;  and  with  that  faculty  of 
assimilation  which  he  possessed  in  such  a  wonderful 
degree,  and  his  insatiable  appetite,  he  digested  the 
whole  doctrine  of  the  glaciers.  Then  once  in  posses- 
sion of  that  new  and  certainly  very  original  and 
attractive  tool.  Agassiz,  with  his  extraordinary  imagi- 
native power,  saw  that  the  phenomenon  of  the  ex- 
tension of  old  glaciers  was  not  to  be  confined  to  the 
Bhone  valley,  but  must  be  general,  and  was  a  special 
period  in  the  history  of  the  earth,  during  which  cold 
prevailed  all  over  the  world.  In  a  word,  Agassiz, 
with  his  far-reaching  thouehts,  added  an  entirely 
unexpected  and  then  generally  very  unwelcome  step 
to  the  different  periods  which  the  earth  has  passed 
through, —  the  *  ice  age.' 

Every  one  knows  with  what  rapidity  the  mere  sug- 
gestion —  some  may  call  it  the  inspiration  of  genius 

—  made  by  Agassiz,  in  his  celebrated  *  Discours  d'ou- 
verture '  before  the  meeting  of  the  Swiss  naturalists 
at  Neuchatel  in  1837,  became  an  accepted  truth. 
Discovery  after  discovery  came  in  rapid  succession, 

—  first  in  the  Vosges  in  1838 ;  then  in  Scotland,  Eng- 
land, Ireland,  the  Pyrenees,  the  Jura,  Scandinavia, 
Finland,  Russia,  the  Ural  Mountains,  Auvergne, 
Britanny,  the  Sierra  Nevada  of  Spain,  the  Atlas  in 
Morocco,  Corsica,  the  Balkans,  Lebanon  and  Syria, 
the  Caucasus,  the  Himalaya,  Altai,  the  Thian-Shan, 
the  Kuen-Lun,  the  Kamtcbatka.  Japan,  Alaska, 
British  Columbia.  Wasbinj^ton  Territory,  Oregon, 
California,  the  Bocky  Mountains,  all  the  eastern  part 
of  Canada  and  the  United  States  as  far  as  New  Jer- 
sey and  Kentucky,  Central  America.  Colombia,  Ec- 
uador, Peru,  Chili,  the  Straits  of  Magellan,  New  Zea- 
land, and  even  very  strong  suspicions  of  the  exist- 
ence of  ancient  glaciers  in  Brazil,  in  Quinea  (Gold 
Coast),  and  in  Australia.  What  splendid  record  !  and 
almost  all  during  the  lifetime  of  Agassiz ;  himself 
having  the  honor  to  establish  the  existence  of 
ancient  glaciers  in  Scotland  and  England,  in  the 
eastern  part  of  the  United  States,  in  the  Straits  of 
Mafi^ellan,  in  Chili,  and  probably  in  Brazil. 

But  that  is  not  all.  Admitting  that  Agassiz  has  a 
little  too  quickly  digested  and  assimilated  the  glacial 
theory  of  do  Charpentier  and  Venetz,  we  can  say  now 
with  no  less  truth  that  his  powerful  intervention  has 
greatly  advanced  the  time  of  the  acceptance  of  that 
theory,  by  thirty  years  at  least,  and  that  besides  his 
great  discovery  of  the  glacial  epoch  nr  ice  age,  which 
is  unquestionably  his  own,  Agassiz  has  done  more  to 
make  known  the  glaciers  tban  any  one  else  ;  although 


he  was  not  a  physicist,  and  his  explanations  were 
faulty  and  inaccurate  on  many  points. 

These  explanations  and  appreciations  are  rendered 
necessary  by  criticisms  and  strictures  on  the  part 
taken  by  Agassiz,  and  even  entire  omission  of  his 
name  :  his  successor  at  Harvard  college  bavins:  de- 
nied in  toto,  in  a  publication  founded  by  Agassiz,  — 

*  The  memoirs  of  the  Museum  of  comparative  zoology,* ' 
—  his  srreat  discovery  of  the  *  ice  age,'  but  having, 
more  than  that,  isnored  him  altogether  as  the  dis- 
coverer of  the  existence  of  andent  glaciers  in  the 
British  Dominions,  in  New  England  and  New  York, 
in  Brazil,  in  the  Straits  of  Magellan,  and  in  Chili. 

On  the  other  hand,  some  have  gone  too  far  in  their 
eulogies.  The  part  taken  by  Agmssiz  is  grand  and 
beautiful  enough,  without  diminishing  the  great  dis- 
coveries of  Venetz  and  de  Charpentier,  both  of  whom 
were  his  teachers  :  for  Agassiz  was  not  alone  in  his 
visits  at  the  house  of  '  des  D^vens '  in  1836 ;  and  all 
the  explanations  given  by  de  Charpentier,  and  the 
excursions  to  the  erratic  bowlders,  moraines,  and 
glaciers,  were  made  in  company  with  several  Swiss 
savantSj  —  Venetz,  Lardy,  Mousson,  Thomas,  and 
Dr.  H.  Lebert.  This  last  celebrated  anatomist  and 
naturalist  has  given  his  charminsr  impression  and 
souvenirs  in  his  too  short  but  excellent  biography  of 
Jean  dc  Charpentier,  read  at  Bex  (Actes  de  la  Soc. 
Helv.  des  sc.  natur.,  Aug.,  1877). 

To  be  sure,  Agassiz  manifested  his  gratitude  for 
the  teaching  of  de  Charpentier  and  Venetz  in  his 

*  Etudes  sur  les  glaciers '  (1840),  dedicated  on  the  first 
page,  *'A  M.  Venetz,  ing^nieur  des  ponts  et  chauss^es 
au  canton  de  Vaud,  et  &  M.  J.  de  Charpentier,  direc- 
teur  des  mines  de  Bex.''  De  Charpentier  thanked  him 
in  his  name  and  also  in  the  name  of  Venetz,  in  the 

*  preface '  of  his  '  Essai  sur  les  glaciers '  (October, 
1840),  a  few  days  after  Agassiz*s  work  reached  him 
at  Bex.  NotwithstandinsT  this  exchange  of  courte- 
sies, an  estrangement  followed,  due  mainly  to  the  in- 
terference of  Agassiz's  personal  friends  and  collabo- 
rators ;  and  after  1840  the  friendship,  or  at  least  the 
relations,  between  de  Charpentier  and  Agassiz,  ceased 
entirely. 

One  more  of  the  erroneous  notices  on  glaciers  and 
glacialists  is  in  Science  of  April  30,  1886.  At  p.  385 
we  read,  **  Prof essor  Dana's  memoir  gave  an  account 
of  Quyot's  early  life  which  will  be  new  to  many  of  his 
American  friends,  and  particularly  called  attention 
to  the  fact  that  Ouyot  had  made  a  scientific  exami- 
nation of  the  Alpine  glaciers  two  years  before  they 
were  studied  by  Agassiz,  and  anticipated  a  number 
of  his  most  important  conclusions.  In  a  paper  read 
then  before  the  Helvetic  society,  but  never  printed 
until  1883,  Guyot  pointed  out  that  the  upper  portion 
of  the  glacier  moves  faster  than  the  lower,  that  the 
middle  moves  faster  than  the  sides,"  etc.  It  is  diffi- 
cult to  imagine  a  more  erroneous  and  unjust  state- 
ment. 

At  Princeton  Guyot  was  long  isolated  from  inter- 
course with  Swiss  naturalists  ;  and  at  the  close  of  his 
life,  while  suffering  under  the  malady  which  proved 
fatal  in  1884,  he  put  forth  claims  of  doubtful  value. 
These  are  the  facts. 

In  1838,Guyot,  stimulated  byAgassiz's  constant  con- 
versation on  the  glaciers,  passed  five  weeks  among  the 
glaciers  of  the  Bernese  Oberland  and  the  Upper  Va- 
lais.  It  was  two  years  after  Agassiz's  study  of  the 
glaciers  under  de  Charpentier,  and  one  year  after  his 

The  climatic  changes  of  later  geological  times.    By  J.  D- 
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discourte  at  Neuchatel,  —  a  sufficient  answer  to  the 
claims  **that  Ouyot  made  a  scientific  examination 
of  the  Alpine  glaciers  two  years  before  they  were 
studied  by  Agas^iz  *' 

On  the  5th  of  September,  Agasftiz  and  Guyot  were 
present  at  the  Reunion  extraordinaire  de  la  Soci6t6 
g6ologique  de  France  &  Porrentruy  ;  and  at  the  meet- 
ing of  the  6th  of  September  we  read  the  following 
remarks :  — 

**  M.  Agassiz  pr^fiente  &  la  society  ses  obBervaiions 
9ur  les  glacicrSy  dVitl  il  (16'iuit  dHmportautes  conse- 
quences g^og^nioues  relativement  aux  6/ocs  erra- 
tiques.  .  .  .  M.  Ouyot  ajoute  aux  observations  de 
M.  Agassiz  de  nouvelles  considerations**  {Bull,  aoc, 
{jftol .  vol.  ix.  p.  407). 

That  is  all.  Guyot  did  not  read  a  manuscript,  but 
offered  only  a  few  verbal  observations.  He  was  not 
then  a  member  of  the  society ;  and  his  remarks  passed 
off  unnoticed,  although  geologists  were  present,  well 
prepared  to  discuss  any  point  relating  to  glaciers,  — 
Agassiz,  Jean  de  Charpentier,  Bernard  Studer,  Thur- 
mann,  Max  Braun,  Lardy,  Buckland,  d'Omalius.  Ni- 
colet,  and  finally  Renoir  and  Leblanc,  who  announced 
at  that  meeting  their  discoverien  of  old  glaciers  in  the 
Vosges. 

On  the  contrary.  Agasviz's  communication  at- 
tracted much  attention,  and  was  the  subject  of  many 
discussions  and  commentaries.  Agassiz,  strengthened 
and  animated  by  the  presence  of  de  Charpentier,  sur- 
passed himself  in  his  clear  and  trenchant  exposition 
of  the  'glacial  theory.*  The  impression  left  on  all 
thoae  who  were  present  at  the  Porrentruy  meeting 
was  such,  that  years  after,  several  of  them  told  me 
that  Agassiz  was  absolutely  irresistible,  and  won  the 
admiration  even  of  his  strongest  opponent  there, 
Bernard  Studer. 

Neither  Agassiz  nor  Guyot  gave  their  notes  to  be 
printed ;  and  it  was  almost  one  year  later  that  Agas- 
aiz*s  memoir,  *  Sur  les  glaciers,*  was  deposited  at  the 
*  secretariat  *  of  the  Geological  society  at  Paris.  It 
was  published  at  the  end  of  volume  ix.  p.  418,  as  late 
as  the  spring  of  1840.  The  same  memoir  appeared 
first  in  the  bibliotMque  univ,  de  OenSve  ^tome  xx. 
p.  882)  in  December,  1889 ;  and  it  was  reprinted  in 
1844,  at  the  head  of  *  Excursions  et  s^jours  dans  lea 
glaciers/  etc.,  by  E.  Desor. 

Many  years  after  the  death  of  Agassiz,  and  one 
year  after  the  death  of  Desor,  lYofessor  Guyot 
claimed  that  he  wrote  Agassiz*s  memoir,  and  added 
that  he  was  unable  to  finish  the  writing  of  his  own 
memoir  by  an  *  indisposition  tfui  dura  jusque  lard 
dans  VHi  (1889).*  Guyot  returned  to  Neuchatel, 
however,  in  good  health,  in  the  fall  of  1889 :  and,  if 
his  memoir  remained  tn^dtf,  it  was  because  he  did 
not  think  his  maiden  notice  was  of  sufficient  value 
for  publication  ;  for  both  the  Bulletin  of  the  geological 
society  and  the  Bihlioth4que  universelle  were  open  to 
him,  and  ready  to  accept  his  remarks. 

James  D.  Forbes  having  claimed  the  discovery  '  of 
ribboned  structure  *  of  the  ice  of  glaciers,  Agassiz  took 
from  Guyot's  notes  his  remarks.  '*  sur  la  structure 
lamellaire  de  la  glace  du  glacier  pr^s  du  sommet  du 
Gries,**  and  published  them  in  a  pamphlet  dated  11 
April,  1842,  Neuchatel.  At  the  same  time  Agassiz 
begged  Guyot  to  put  his  manuscript  in  the '  archives  * 
of  the  Societe  des  sciences  naturelles  de  Neuchatel. 
This  was  done,  and  from  that  date  the  record  of  the 
existence  of  Guyot*s  notes  is  indisputable.  Unhap- 
pily they  were  not  published  ;  and  Guyot  took  them 
nack  in  1848,  and  carried  them  to  America,  whence. 


in  April,  1888,  he  sent  them  again  to  Neuchatel, 
where  they  were  finally  printed  in  the  Bulletin 
Soc.  sc,  naturelles  (tome  xiii.  p.  156),  the  26th  of 
April,  1888. 

It  is  impossible  not  to  feel  an  uncertainty  as  to  the 
primordial  communication  of  Professor  Guyot  at 
Porrentruy.  when  we  think  of  the  delays  in  its  publi- 
cation, the  travelling  about,  and  the  incompleteness 
ofr  the  notes.  This  feeling  is  increased  by  a  remark 
of  his  widow,  who  says  that  Guyot  did  not  send  back 
to  Neuchatel  all  the  original  mauuscript,  a  part  hav- 
ing been  left  in  her  hands  {The  American  journal 
ofsciewe.  May.  1886,  p.  866). 

But  accepting  the  Neuchatel  memoir  of  1888  as 
correct,  its  scientific  value  is  very  small,  and  hardly 
justifies  its  publication.  All  that  was  truly  of  value 
was  put  in  Agassiz*s  reply  to  Forbes  :  and  even  that 
is  of  small  importance,  considering  that  Rendu 
noticed  more  in  detail  the  same  phenomenon  of 
veined  structure  of  the  ice.  in  his  'Tb^orie  des 
glaciers  de  la  Savoie,*  published  during  the  summer 
of  1840;  and  thst  Hugi,  as  far  back  as  1880,  sig- 
nalized the  same  phenomenon. 

Accompanying  his  notes  by  a  letter  to  M.  Louis 
Con  Ion,  president  of  the  Neuchatel  society.  Profes- 
sor Guyot  claims  that  he  has  discovered  not  only  *  la 
structure  lamellaire  de  la  glace  des  glaciers^^  but  also 
the  different  modes  of  progression  of  the  glaciers,  the 
inclination  of  the  beds  at  the  end  of  glaciers,  and  the 
disposition  of  '  crevasses  en  ^ventail,^ 

These  facts  were  known  before,  and  were  discussed 
almost  daily  in  the  house  of  de  Charpentier,  as  is 
proved  in  the  book*  of  de  Charpentier  on  the  glaciers. 
Besides,  Grftner,  Hugi.  Rendu,  Bischof,  and  others 
have  previously  signalized  the  same  facts. 

Finally,  Prof.  Guyot,  at  the  end  of  his  letter  to  M. 
Coulon,  makes  statements  entirely  at  variance  with 
fact  in  regard  to  *  la  distribution  des  blocs  erratiques.* 
For  instance,  he  says,  '*The  erratic  map  of  the  old 
glacier  of  the  Rhone,  published  by  de  Charpentier 
(1840),  stops  it  at  Nyon,  when  by  my  latter  observa- 
tions I  extended  it  far  beyond  Geneva  to  the  Mont 
de  Sion.**  Now,  de  Charpentier*s  map  '  du  terrain 
erratique  de  la  valUe  du  Rhdne,*  accompanying  his 
celebrated  book,  does  not  stop  the  glacier  of  the 
Rhone  at  Nyon,  but  close  to  the  city  of  Geneva, 
twenty  miles  farther  south.  As  to  bowlders  of  the 
Rhone  valley  as  far  as  Mont  de  Sion,  they  have  been 
described  there  by  J.  A.  Deluc  anterior  to  1840 ;  and 
R.Blanchet,  in  his  *  Carte  du  glacier  du  Rh6ne  *  (Lau- 
sanne, 1844),  extends  the  Rhone  glacier  as  far  as  la 
Perte  du  Rh6ne,  with  a  large  moraine  on  the  Ment 
de  Sion. 

From  1840  to  1847,  Guyot,  with  great  industrv  and 
perseverance,  made  a  hypsometrical  survey  of  the 
positions  of  the  bowlders  in  seven  of  the  erratic 
oasins  round  the  central  Alps.  Unhappily  he  only 
partially  published  his  researches,  in  the  Bulletin  des 
sc,  nat,  de  Neuchatel^  withont  the  map  showing  the 
distribution  of  those  bowlders ;  reserving  it,  as  he 
says,  for  an  ulterior  publication,  in  collaboration  with 
Agassiz  and  Desor,  which  was  never  completed.  If 
Guyot*s  map  had  been  published  then,  it  would  have 
been  an  important  contribution  to  the  Alpine  erratic 
phenomena.  However,  a  great  part  of  it  —  more 
than  two- thirds  at  least  —  was  anticipated  by  the 
issue  in  1845,  at  Winterthur,  of  an  anonvmous  map 
of  the  old  glaciers  of  the  central  Alps,  stowing  the 
extent  of  the  ancient  glaciers  of  the  Arve,  Rhone. 
Aar,  Reuss,  Linth,  and  Rhine,  with  their  lateral  ana 
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frontal  moraines.  That  map  is  entitled  'Yerbrei- 
tungsweise  der  Alpen-fiindlin^e/  and  its  author  is  the 
modest  and  very  able  geologist,  A.  Escher  yon  der 
Li  nth. 

Since  1850,  G^staldi  for  Piemont,  Chantre  and 
Falsan  for  France,  and  A.  Favre  for  Switzerland, 
have  given  maps  of  the  ancient  extension  of  the  Al- 
pine glaciers,  which  render  Guyot*s  manuscript  map 
obsolete  and  valueless,  except  as  an  historical  docu- 
ment. 

To  finish  this  already  too  long  review  of  glaciers 
and  glacialists,  I  will  add,  that,  after  the  three  origi- 
nal memoirs  of  Venetz,  de  Charpentier,  and  Aga!>siz, 
of  1883.  1834,  and  1837,  the  other  important  works 
and  landmarks  in  the  discoveries  and  exposition  of 
the  glacial  question  are,  by  order  of  data,  1%  *  Th6o- 
rie  des  glaciers  de  la  Savoie,*  by  the  Chanoine  Bendu 
(September,  1840) ;  of  this  most  important  and  excel- 
lent work,  Tyndall  said  to  me  at  the  Geneva  meeting 
of  the  Swiss  naturalists  in  1865,  **  If  Rendu  had  been 
trained  and  educated  as  a  physicist,  he  would  have 
left  nothing  for  others  to  do  ;*'  2^,  *  Etudes  sur  les 
glaciers,'  by  Louis  Af^assiz  (October,  1840) :  Z'\  *  Essai 
sur  les  glaciers,'  by  Jean  de  Charpentier  (Oct.  31, 
1840 ;  issued  in  December,  1840,  with  the  date  on  the 
titlepage  of  1841) ;  4^  '  Travels  through  the  Alps  of 
Savoy,*  by  James  D.  Forbes  (1843  ;  second  edition, 
1845) ;  5",  *  Nouvelles  6tudes  et  experiences  sur  les 
glaciers  actuels,*  by  Louis  Agassiz  (November,  1847) ; 
6",  *  The  glaciers  of  the  Alps,'  by  John  Tyndall  (1860). 

Venetz  was  personally  known  to  but  few  savants. 
I  will  add  that  he  was  a  Valaisan  engineer  of  g^at 
skill.  He  had  the  charge  of  rectifying  and  embank- 
ing the  Rhone  in  the  cantons  of  Valais  aad  Yaud,  from 
Sion  and  Martigny  to  the  lake  of  Geneva,  —  works 
which  he  executed  most  successfully.  Accustomed 
to  observe  all  that  relates  to  the  freshets  of  moun- 
tain torrents  and  glaciers,  a  spectator  of  the  great 
'debacle  de  Bagnes' in  1818,  he  and  his  friend  do 
Charpentier  put  a  stop  to  the  constant  ravages  of  the 
Getroz  glacier  and  the  Dranse  River,  an  affluent  of 
the  Rhone. 

Venetz's  modesty  was  extreme,  and  verging  on 
great  timiditj^^  due  perhaps,  in  part,  to  the  infirmity 
so  common  m  the  Valais,  and  from  which  he  was  a 
sufferer.  Not  educated  as  a  scientific  man,  but  only 
as  a  road  engineer,  he  did  not  possess  the  scientific 
method  of  marshalling  and  classifying  facts  and  ob- 
servations. ButVenetE  found  in  his  friend  de  Char- 
pentier the  best  man  to  systematize  and  construct  a 
new  science.  In  that  respect  de  Charpentier,  by  his 
knowledge  and  education,  was  the  equal  and  rival  of 
his  friends  Alex,  de  Humboldt,  Leopold  de  Buch,  and 
Elie  de  Beaumont ;  and  the  association  of  Venetz  with 
him  was  most  happy  and  successful.  Both  without 
ambition,  lovers  of  nature  and  truth,  they  created  to- 
gether what  may  be  called  now  one  of  the  most  inter- 
esting branches  of  geology  and  physical  geography. 

JcTUBS  Mabcou. 
Cambridge,  Mass.,  July  7. 


As  clearly  indicated  by  Mr.  Gilbert,  it  is  evident, 
that,  according  to  the  conditions  of  exposure,  the 
influence  of  the  wind  must  tend  sometimes  to  in- 
crease, and  at  other  times  to  diminish,  the  pressure 
within  the  building  in  which  the  barometer  is  placed. 
Now,  all  of  Mr.  Clayton^s  experiments  seem  to  indi- 
cate a  lowering  of  the  barometer-readings  within 
the  building.  Perhaps  lie  may  be  able  to  verify  the 
deductions  of  theory  by  so  arranging  the  conditions 
of  exposure  as  to  secure  the  opposite  effect,  and  thus 
obtain  a  complete  verification  of  his  induction.  If 
these  opposite  effects  can  be  verified  by  experiment, 
while  establishing  the  influence  of  wind  as  a  true 
cause  of  barometric  fluctuations,  they  would  render 
it  extremely  difficult  to  apply  a  correction  correlated 
with  the  velocity  of  the  wind,  except  under  well- 
defined  conditions  of  exposure. 

While  seeking  for  possible  causes  of  fluctuations  of 
the  barometric  column  in  relation  to  wind-velocity, 
it  may  be  well  to  recall  the  idea  first  broached  by 
Hawksbee  near  the  beginning  of  the  last  century, 
and  more  distinctly  urged  by  Sir  John  Leslie,  that 
the  barometer  is  depressed  by  wind  in  consequence 
of  the  centrifugal  force  due  to  the  horizontal  current 
of  air  (Daniell's  *  Elements  of  meteorology,'  vol.  i. 
pp.  4-9,  London,  1845) ;  for  although  Professor 
Daniell's  criticism  of  Professor  Leslie's  theory  is 
quite  just,  in  so  far  as  it  relates  to  the  idea  that  the 
effect  would  be  *  accumulated  by  a  long  series  of 
deflections,'  yet  the  main  fact,  that  the  tendency  to 
rectilinear  motion  would  give  rise  to  a  centrifugal 
effect,  remains  a  vera  causa  tending  to  depress  the 
mercurial  column. 

A  simple  calculation  shows,  however,  that  the 
radius  of  curvature  is  so  large,  or  the  deflection  from 
a  tangent  is  so  small,  that  a  horizontal  wind  of  60 
miles  per  hour,  or  88  feet  per  second  (assuming  the 
whole  thickness  of  the  atmosphere  to  be  involved), 
would  lower  the  mercui*y  in  the  barometric  column 
only  about  0.00875  of  a  millimetre,  or  0.00034  of  an 
inch,  —  an  amount  so  small  as  to  be  far  within  the 
limits  of  observational  error,  and  therefore  quite  in- 
adequate as  an  explanation  of  the  phenomenon. 

John  LeConte. 
Berkeley,  Cal..  July  18. 


Barometer  exposure. 

It  is  gratifying  to  find  that  my  brief  letter  calling 
in  question  the  influence  of  wind  on  the  indications 
of  indoor  barometers  has  elicited  very  satisfactory 
responses  from  Messrs.  Gilbert  and  Clayton  {Science, 
▼oL  vii.  pp.  671,  572  ;  and  vol.  viii.  p.  14).  There  is 
one  point,  however,  on  which  evidence  is  still  want- 
ing to  fortify  Mr.  Clayton's  induction. 


Bright  lines  in  the  spectrum  of  p  Lyrae. 

A  short  study  of  the  spectrum  of  fi  Lyrae  presents 
the  following  bright  lines  as  existing  in  her  atmos- 
phere. A  portion  are  probably  also  found  in  the 
solar  atmosphere.  Referred  to  by  their  numbers  in 
Young's  catalogue,  they  are,  2,  3,  5,  22,  86,  41,  49, 
(58-59),  69,  74,  86,  100,  (105-106),  115,  (138-139), 
(140-141),  181,  189,  193,  198,  208,  248,  (260-261), 
267,  (272-273?).  Another  portion  find  no  place,  or 
are  infrequent,  in  the  solar  atmosphere,  and,  re- 
ferred to  by  their  approximate  wave-lengths,  are 
59549,  58398.  57967,  57544,  56305.  55829,  54811, 
51355, 51013, 50858, 50582, 49582, 47939,  47660, 47437, 
46879,  45203,  43123. 

Each  of  these  appear  in  at  least  40  per  cent  of  the 
observations  ;  none  appear  in  more  than  70  per  cent. 
A  number  more  are  suspected,  but  are  not  clearly 
separated. 

At  present  there  would  seem  to  be  a  connection 
between  the  variability  of  the  star  and  the  lines 
present  in  the  spectrum  ;  but  on  this  point  the  obser- 
vations are  not  final.  O.  T.  S. 

New  Haven,  July  17. 
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METHODS  OF  INVESTIGATION  IN  POUTI- 

CAL  ECONOMY. 

**  During  the  last  thirty  years/'  says  Sidgwick 
in  his  •  Principles  of  political  economy,'  •*  ])olitical 
economy  has  risen  from  the  state  of  controversy 
on  fundamental  principles  and  method  into  that 
of  an  apparently  estal)Iished  science,  and  again 
relapsed  into  the  state  of  controversy."  This 
statement  is  home  out  hy  an  examination  of  the 
literatun*  of  political  economy  during  these  years. 
It  is  full  of  controversy.  Not  only  do  writers 
fail  to  agree  on  practical  economic  questions,  such 
as  free  trade  and  protection,  mono-  or  bi-metallism, 
direct  or  indir(.H.*t  taxation,  but  they  (juarrel  over 
the  fundamental  principles  which  are  to  be  taken 
as  the  basis  for  the  solution  of  these  problems. 
We  have  the  doctrine  of  lais9CZ'faire  on  the  one 
side,  and  of  social  expediency  on  the  other.  To 
some,  economics  is  merely  a  science  of  wealth ;  to 
others,  it  is  eminently  social ;  and  to  still  others, 
it  is,  in  addition,  ethical.  Home  stick  to  the 
princi[)le  of  self-interest  as  the  only  one  worth 
regarding ;  others  take  into  account  all  the 
motives  which  influence*  economic  action.  Some 
seek  for  principh^s  which  shall  Ik»  strictly  tru(»  of 
an  al)stract  *  economic  man,'  and  then  push  idl 
practical  problems  into  an  *  art '  of  jiolitical  econo- 
my ;  while  others  desire  principl(*s  that  can  l)0 
direi'tly  and  usefully  applit*d  to  existing  human 
8ix:iety,  taking  into  consideration  time,  place,  and 
circumstaniH?. 

It  would  be  too  nmch  to  say  tliat  this  contro- 
versy over  prin('i[)li*s  is  at  idl  ende<l.  The  c<mcep- 
tion  of  pure  lauutez-faire  has,  indeed,  lost  its  (losi- 
tion,  an<l  will  pn>l)ably  never  be  reinstattnl ;  but  the 
advocates  of  new  and  more  lil)eral  principles  liave 
not  IxH^n  able  to  agree  among  th(*msi'lves.  Some 
of  tliem  are  nationalist,  some  socialist,  some 
ethical ;  while  they  dilTer  infinitely  in  the  di>greo 
to  which  they  still  cling  to  the  old  ideas  and  the 
old  formulae. 

In  regard  to  method  as  distinct  from  principles, 
on  the  other  hand,  we  are  beginning  to  see  some 
light  through  the  darkness.  Men  can  ac*knowl- 
edge  a  change  in  method  without  giving  up  the 
validity  of  principles  which  they  wish  to  main- 
tain. Here  the  triumph  of  the  new  ov(*r  the  old 
has  been  complete ;  or  nither  there  has  lieen  a 
vindication  of  the  method  of  the  master-minds 


over  those  disciples  who  by  too  close  and  dogmatic 
imitation  had  obscured  the  work  of  the  fathers. 
Some  of  the  ket>ne8t  minds  among  students  of 
political  economy  have  worked  at  this  topic  ;  and 
owing  to  the  elTorts  of  such  men  as  Knies, 
Wagner,  Leslie,  Jevons,  and  Ingram,  we  are 
reaching  a  substantial  unanimity  on  the  question 
of  method. 

How  important  this  change  is,  and  how  fruitful 
of  result  it  is  going  to  bo,  will  appear  if  we  con- 
sider for  a  moment  the  difference  between  the  old 
method  and  the  new.  Without  going  into  the 
finer  questions,  and  without  being  too  exact  in  our 
definition,  we  may  call  the  old  method  the  deduc- 
tive, and  the  new  method  the  inductive.  These 
terms  will  cover  the  other  designations,  such  as 
*  a  priori,^  'abstract,  'philosophical,'  sometimes 
applied  to  the  old  method  ;  and  similar  terms, 
such  as  'realistic,'  'historical,'  and  'practical,' 
applied  to  the  new. 

The  old  method  is  essentially  deductive.  It 
finds  certain  premises  which  are  true,  and  reasons 
from  these  premises  to  the  solution  of  siH-cific 
problems.  Th(>se  premises,  as  laid  down  by 
Caimes,  the  most  brilliant  ex{X)under  of  tills 
view,  and  summarissed  by  Coma  ('  Guide  to  ]x)liti- 
cal  economy,'  p.  88),  are  as  follows  : — 

**  1.  lu  the  iHJODoniio  order  of  thlnfci  the  principal  motire 
of  human  actions  Is  individuui  telf-intereat.  This  inducea 
man  (a)  to  arold  pain  (fatigue,  work) ;  (6)  to  deaire  pleaaore 
(wealth) ;  (c)  hence  to  aim  at  obtaining  the  greatest  amount 
of  wealth  with  the  least  amount  of  labor,  or,  In  more  gen- 
eral terms,  the  greatest  result  with  the  least  effort,  which 
is,  as  it  is  now  expressed,  the  law  of  least  reslctanoe. 

**2.  The  earth,  indispensable  to  man  as  a  place  in  which 
to  lire  and  work,  and  as  the  source  whence  he  may  extract 
food  and  raw  materials.  Is  naturall j  limited  (a)  In  the  prod- 
ucts which  It  contains  ;  (6)  in  Its  actual  extent ;  (<7>  in  its 
reUtlre  fertilit j  (different  qualities  of  soil) ;  (d)  In  Its  suo- 
cesslre  fertllltj  (decreasing  productireness  at  a  certain 
point  with  ererj  new  application  of  capital  and  labor). 

"  8.  The  phjalcal  and  psjchological  tendencies  of  man 
lead  him  to  multiply  his  own  species  with  a  rapidity  which, 
if  it  met  with  no  obstacles,  would  bring  about  an  unlimited 
increase  of  population.** 

From  these  premises  are  deduced  the  three 
great  tlu»ori(«  of  value,  rent,  and  population ;  and 
by  means  of  these  theories  concrete  problems, 
such  as  free  trade  and  protection,  are  solved. 

It  is  not  necessary  here  to  describe  how  this 
deductive  method  of  political  economy  has  been 
overthrown.  Tliese  assumed  premises,  although 
containing  an  element  of  truth,  were  in  themselves 
incomplete  and  sometimes  inapplicable.  For  in- 
stance, it  is  a  matter  of  expiTience  that  men  are 
actuated  by  other  motives  than  self-interest,  such 
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as  patriotism,  charity,  and  custom.  Again,  com- 
mon sense  revolted  against  the  assimiption  that 
these  theories  were  universal  and  perpetual ;  that 
is,  true  everywhere  and  at  all  times.  Experience 
showed  tliat  at  different  epochs  in  civilization, 
and  among  differently  situated  nations  at  the 
present  time,  the  premises  would  require  very 
great  modifications. 

The  new  method  in  political  economy  is  induc- 
tive ;  that  is,  it  proceeds  from  observation  of  facts 
to  general  rules  and  principles.  It  carefully  ob- 
serves the  limits  of  time  and  place,  and  abstains 
from  asserting  its  principles  to  be  either  universal 
or  perpetual.  It  makes  use  of  what  knowledge 
we  have  of  man  and  nature ;  but  it  uses  this 
knowledge  for  the  purpose  of  guiding  and  help- 
ing its  investigations,  not  as  a  priori  premises.  It 
studies  history  for  the  purpose  of  discovering  what 
blunders  men  and  nations  have  made  in  their 
economic  experience,  and  how  those  blunders 
may  be  avoided  in  the  future.  The  inductive 
method  is  also  comparative ;  that  is,  it  compares 
economic  institutions  performing  the  same 
function  among  different  nations  of  the  same 
degree  of  civilization,  in  order  to  discover  which 
is  the  best.  The  method  is,  finally,  statistical ;  that 
is,  it  collects  statistical  data  as  a  basis  for  its 
knowledge,  in  order  to  measure  economic  forces 
and  gauge  the  results  of  economic  action.  The 
present  method  of  political  economy  as  recognized 
by  the  greatest  modem  economists,  such  as 
Wagner,  Schmoller,  Leslie,  Jevons,  Marshall,  etc., 
is  historical,  comparative,  and  statistical. 

I  do  not  propose  to  defend  this  new  method 
against  the  old,  much  less  to  vindicate  it.  Neither 
do  I  deny  that  the  old  method  has  had  able  repre- 
sentatives, and  that  in  its  time  it  has  done  good 
service.  All  I  assert  is,  that  it  is  now  practically 
abandoned  as  a  method  by  itself,  and  that  the 
future  of  political  economy  depends  upon  the 
scientific  application  of  the  new  method  to  the 
complex  phenomena  of  modern  civilization. 

It  will  be  useful,  however,  to  describe  more 
fully  how  the  new  method  is  actually  applied, 
what  sort  of  results  it  is  able  to  give  us,  and  some 
of  the  advantages  which  fiow  from  its  use.  I 
propose,  therefore,  to  discuss,  1°,  how  to  investi- 
gate particular  economic  problems;  2°,  how  to 
reach  general  principles  of  economic  life ;  8°, 
what  are  the  collateral  advantages  of  this  method ; 
and,  4^,  how  to  make  method  and  results  useful  in 
the  study  of  other  social  sciences  and  in  guiding 
state  action  in  economic  affairs. 

How  to  investigate  particular  economic  problems. 

Every  reader  of  John  Stuart  Mill  will  remem- 
ber the  opening  paragraph  of  his  *  Principles  of 


political  economy:'  *'In  every  department  of 
human  affairs,  practice  long  precedes  science; 
systematic  inquiry  into  the  modes  of  action  of 
the  powers  of  nature  is  the  tardy  product  of  a 
long  course  of  efforts  to  use  those  powers  for 
practical  ends.  The  conception,  accordingly,  of 
political  economy  as  a  branch  of  science,  is  ex- 
tremely modem  ;  but  the  subject  with  which  its 
inquiries  are  conversant  has  in  all  ages  necessarily 
constituted  one  of  the  chief  practical  interests  of 
mankind,  and,  in  some,  a  most  unduly  engrossing 
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one. 

In  the  same  way  it  might  be  said  that  the  solu- 
tion of  economic  problems  precedes  the  formula- 
tion of  an  economic  science.  Mankind  has 
always  had  its  economic  problems,  and  philosophic 
heads  have  ever  busied  themselves  trying  to  solve 
them.  The  method  of  doing  this  is  both  of  very 
great  importance  in  itself,  and  indicative  of  the 
character  of  the  science  which  will  by  and  by 
be  formulated  on  the  basis  of  this  method.  It 
will  be  of  interest,  therefore,  to  show  how  the 
inductive  method  of  political  economy  attacks 
practical  economic  problems,  and  to  see  what  sort 
of  a  science  results  from  this  method.  In  choos- 
ing my  illustrations,  I  have  purposely  selected 
modem  economic  questions,  and  American  and 
English  authors,  in  order  to  escape  the  common 
slur  that  this  method  is  fitted  only  for  the  anti- 
quarian, and  used  only  by  learned  but  unpracti- 
cal and  idealistic  German  professors. 

Mr.  Sidgwick  has  remarked,  that,  in  that  por- 
tion of  political  economy  dealing  with  the  pro- 
duction of  wealth,  the  inductive  and  analytical 
method  has  been  much  more  used  than  in  those 
portions  dealing  with  exchange  and  distribution. 
Take,  for  instance,  the  question  of  land-tenure,  — 
one  which  has  interested  pohtical  economy  for  a 
long  time,  and  which  is  to-day  one  of  the  burning 
political  questions  in  England.  It  is  apparent  at 
a  glance  that  the  method  of  holding  land  must 
have  a  great  influence  on  its  productiveness.  We 
can  even  reason  a  priori  that  where  there  is  abso- 
lute proprietorship  on  the  part  of  the  cultivator, 
or  at  least  a  long  leasehold  which  will  secure  to 
him  the  reward  of  his  labor,  he  will  be  apt  to 
work  harder,  and  that  the  gross  produce  will 
thereby  be  increased.  But  the  English  econo- 
mists, even  MUl,  Thornton,  and  Fawcett,  have 
approached  the  subject  in  a  different  way.  They 
have  studied  the  condition  of  the  French  and 
Belgian  peasants  where  absolute  ownership  exists, 
and  have  pointed  out  the  prosperous  condition  of 
these  countries  as  the  proof  that  peasant  proprietor- 
ship is  the  best  system.  This  is  the  pure  com- 
parative method  in  political  economy. 

Let  UB  take  a  more  specific  question.    The  issue 
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of  bank-notes  is  a  useful  and  at  the  same  time 
dangerous  fiinction  to  intrust  to  a  bank.  Sliall 
the  issue  of  bank-notes  bo  free,  or  shall  it  be 
regulated  by  government  ?  How  shall  wo  answer 
such  a  question  ?  If  we  examine  the  history  of 
banking  in  the  United  States,  as  President 
Walker  does  in  his  book  on  money*  or  as  Comp* 
troller  Knox  did  in  his  report  for  1876,  we  shall 
find  that  freedom  of  issue  has  always  been 
abused,  and  has  always  led  to  disaster,  and  that 
the  only  good  bank  money  we  have  ever  liad  in 
this  country  has  been  the  national  bank-notes 
secured  by  United  States  bonds.  Study  of  the 
experience  of  England,  Germany,  and  France 
will  show  that  the  liberty  to  issue  bank-notes  lias 
everywhere  been  restricted,  and  is  now  exercised 
only  by  institutions  under  the  direct  or  indirect 
control  of  the  state.  It  can  therefore  be  accepted 
as  a  rule  that  the  privilege  of  irauing  bank-notes 
should  be  carefully  regulated  by  the  state.  This 
is  the  pure  historical  method  in  |)olitical  economy. 

Let  UH  take  a  question  which  has  not  yet  lieen 
solved,  or  where,  at  any  rate,  no  practical  solu- 
tion has  been  reached  by  the  legislature.  Let  us 
take,  for  example,  the  present  silver  question  in 
the  United  StaU>(f.  Should  the  United  States  try 
to  re-establish  the  silver  dollar  as  a  standard? 
There  are  two  questions  here.  One  is  the  ques- 
tion of  the  single  or  the  double  standard;  tlie 
other  is  whether  we  can  dispense  with  either  one 
of  the  precious  metals  as  money.  The  first,  which 
is  commonly  known  as  bimetallism,  although  it  is 
more  pro])er]y  the  question  of  the  single  or  the 
double  standard,  is  already  settled  in  the  opinion 
of  the  beet  economists.  One  has  only  to  read 
Professor  Laughlin*s  book  on  the  history  of  bi- 
metallism to  see  that  the  double  standard  has 
been  thoroughly  tried  in  the  United  States  from 
1790  to  1873,  ami  that  it  has  signally  failed.  It 
always  results  in  the  presence  of  one  metal  and 
the  absence  of  the  other.  At  first,  with  a  ratio 
of  one  to  fiftiH^n,  we  could  keep  no  gold  in  the 
country:  afterwards,  with  the  ratio  of  one  to 
sixteen,  we  could  keep  no  silver.  Tlie  history  of 
France  proves  exactly  the  same  thing,  so  that 
even  professed  bimetallists  acknowledge  that  the 
double  standard  cannot  be  maintained  except  by 
international  agreement.  This,  again,  is  the 
historical  method. 

The  second  part  of  the  problem  —  viz.,  is  there 
sufficient  gold  in  the  world  to  supply  the  demand 
for  money,  so  that  it  is  safe  to  demonetize  silver? 
—  is  much  more  difficult  to  answer,  and  is,  I  ven- 
ture to  say,  as  yet  unanswereil.  It  can  be  solved 
only  by  the  statistical  method  ;  viz.,  by  show- 
ing that  prices  are  declining,  while  at  the  same 
time  the  supply  of  gold  is  decreasing,  and  that 


the  latter  is  the  only  adequate  cause  discoverable 
for  the  fornuT  phenomenon.  As  an  example  of 
an  attempt  to  prove  this  connection,  I  may  cite 
Mr.  Oiffen's  well-known  *  Essays  in  finance.'  An 
even  more  noted  example  of  the  same  style  of 
ap])lying  the  statistical  method  to  economic  prob- 
lems may  l)o  found  in  the  essay  of  Jevons,  and  also 
those  of  ClilTe  Leslie  on  the  effect  of  the  gold  dis- 
coveries in  California  and  Australia  on  prices  in 
Europe. 

Finally,  we  may  ask,  what  can  the  inductive 
method  do  when  it  faces  some  great  economic 
problem  which  affects  the  whole  community  and 
civilization  itself  ?  Such  a  problem  is  the  labor* 
problem.  What  is  the  condition  of  the  laboring 
class?  Has  that  condition  deteriorated  or  im» 
proved  ?  The  inductive  method  has  not  shrunk 
from  attem]>ting  to  find  an  answer  to  even  such 
questions  as  these.  Thorold  Rogers  has  labori- 
ously traced  the  condition  of  the  English  laborer 
during  the  last  six  centuries,  for  the  purpose  of 
answering  this  (|uestion  historically.  Giffen  has 
attempted,  by  statistics,  to  show  that  the  con- 
dition of  the  laboring  class  has  materially  im- 
proved during  the  last  fifty  years. 

These  are  examples  of  the  historical,  comparar 
tive,  and  statistical  method  ap])lled  to  modem 
economic  problems.  In  some  cases  the  method 
has  only  confirmed  wliat  was  known  or  at  least 
Burmiseil  before ;  in  most  cases  it  has  added  di- 
rectly to  our  knowledge;  in  a  few  cases  it  has 
given  us  results  which  could  have  been  obtained 
in  no  other  way.  Such  is  the  value  of  the  method 
in  these  isolated  cases.  Can  it  be  so  utilized  as 
to  enable  us  to  formulate  a  body  of  truth  worthy 
to  be  called  a  science?  This  brings  us  to  our 
second  point,  — 

How  to  reach  principles  of  economic  life. 

It  is  often  said,  that,  although  the  inductive 
method  may  aid  us  in  solving  economic  problems, 
it  falls  far  short  of  what  is  re(|uired  by  a  true 
science,  because  it  does  not  enable  us  to  formulate 
a  body  of  principles  which  shall  at  the  same  time 
embody  the  highest  truth,  serve  as  a  guide  in 
future  economic  action,  and  be  an  explanation  of 
all  economic  life.  Nothing  was  more  character- 
istic of  the  old  school  than  the  perfect  confidence 
that  they  liad  the  key  to  all  knowledge  on  this 
subject.  They  were  accustomed  to  speak  of 
immutable  laws*  and  '  eternal  principles.'  Self- 
interest,  denuind  and  supply,  the  law  of  diminish- 
ing returns  from  land,  Malthus*  law  of  popula- 
tion, Gresham's  law,  the  wage-fund,  e(|uality  of 
profits,  —  these  were  the  touch-stones  the  applica- 
tion of  which  settled  every  problem.  Is  it  a 
question  whether  strikes  are  able  to  raise  wages  ^ 
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According  to  the  wage-fund  theory,  there  can  be 
no  increase  of  wages  except  by  increase  of  capital 
or  diminution  of  the  number  of  laborers  ;  and  as, 
according  to  the  Malthusian  theory,  population 
tends  to  increase  to  the  limits  of  food-supply,  there 
will  be  no  diminution  of  population,  and  hence  no 
increase  of  wages  is  possible.  Can  any  solution 
of  the  labor-problem  be  easier?  Do  we  ask  if  a 
country  should  protect  its  home  industries?  Self- 
interest,  it  is  said,  leads  each  man  to  make  the 
best  bargain  for  himself,  therefore  free  trade 
should  be  the  universal  rule.  This  answers  the 
question  for  Germany  as  well  as  for  the  United 
States  ;  for  India  as  well  as  for  England.  Do  we 
demand  that  the  state  control  the  charges  of  cor- 
porations? It  is  answered,  profits  tend  to  an  equal- 
ity in  all  employments :  therefore,  if  in  any  one 
business  profits  are  abnornially  high,  capital  will 
rush  into  that  business,  and  the  charges  will  be 
iHTOUght  down,  and  the  public  will  be  best  served. 
Behold,  the  solution  of  the  railroad  question  1 

It  is  true  that  the  new  method  does  not  give  us 
principles  which,  like  these  (to  use  the  expression 
of  Ingram),  are  unchangeable,  perpetual,  and  cos- 
mopolitan. Neither  does  it  lay  down  laws  which 
can  be  applied  by  the  rule  of  thumb  to  every  new 
economic  and  social  problem,  wherever  occurring, 
or  under  whatever  circumstances.  Such  a  science 
is,  on  the  face  of  it,  absurd.  It  is  like  introducing 
steam-engines  where  there  is  no  fuel,  or  ma^ 
chinery  where  there  is  already  an  excess  of  hand- 
labor.  It  is  like  that  pseudo-political  science  that 
desires  to  see  representative  institutions  estab- 
lished in  Egypt,  or  the  trial  by  jury  adopted  by 
the  Zulus.  Such  universal  principles,  like  the 
corUrat  social  and  the  theory  of  natiu^l  rights, 
have  long  gone  by  the  board  in  social  science. 
All  we  seek  now  are  certain  empirical  generaliza- 
tions which  will  guide  our  judgment  in  approach- 
ing practical  problems.  Such  generalizations  are 
not  immutable  laws ;  but  they  are  extremely  valu- 
able to  philosopher  and  statesman,  just  as  the 
knowledge  of  markets  and  business  methods  is  of 
value  to  a  business  man. 

The  statement,  however,  that  the  inductive 
method  does  not  enable  us  to  formulate  any  gen- 
eral principles  of  economic  life  is  not  true  for  two 
reasons :  I*'.  There  is  absolutely  nothing  in  the 
new  method  to  prevent  our  accepting  and  using 
any  facts  of  the  human  mind  or  of  nature  which 
will  aid  us  in  determining  how  men  act  in  eco- 
nomic affairs.  No  economist  would  venture  on 
the  solution  of  an  economic  problem  without  tak- 
ing into  consideration  the  fact  that  men  are  ordi- 
narily moved  by  self-interest,  any  more  than  a 
general  would  manoeuvre  for  a  battle  without 
taking  into  account  whether  his  men  were  fresh 


or  tired,  well  fed  or  half  starved,  in  good  spirits 
or  depressed.  The  economist  is  sup];)08ed  to  know 
what  the  leading  characteristics  of  the  human 
mind  are,  and  to  calculate  their  probable  influ- 
ence. The  chief  merit  of  the  new  school  is  that 
it  studies  carefully  to  give  due  weight  to  all  of 
these  forces,  such  as  degree  of  civilization,  cus- 
tom, law,  etc.,  which  the  older  economists  neg- 
lected. 2".  The  new  method  has  not  the  slight- 
est objection  to  reaching  general  conclusions 
from  its  inductions,  any  more  than  the  natural 
philosopher  hesitates  to  reason  from  the  fall  of  an 
apple  to  the  law  of  gravitation.  On  the  contrary, 
the  very  object  of  political  economy  according  to 
this  method,  is  to  reach  such  general  conclusions 
as  will  be  of  aid  in  directing  social  activity  in 
economic  affairs.  From  the  experience  of  differ- 
ent nations  in  tenure  of  land,  we  reason  to  the 
general  desirability  of  peasant  proprietorship,  or 
some  fixity  of  tenure.  From  the  history  of  the 
double  standard,  we  reach  Gresham^s  law,  that, 
where  two  currencies  exist  side  by  side,  the  baser 
will  drive  the  good  out.  From  the  history  of 
English  poor-laws,  we  can  reason  to  the  general 
desirability  of  self-help ;  and  from  the  prosperity 
of  England  to  the  principle  of  free  trade,  at  least 
for  industrially  developed  nations.  This  is  what 
Ingram  calls  reflective  analysis,  and  is  no  more 
shut  out  from  inductive  political  economy  than  it 
\fi  from  the  natural  sciences.  To  assert  that  the 
inductive  method  gives  us  merely  sketches  of 
economic  history,  or  descriptions  of  economic 
institutions,  or  masses  of  economic  statistics, 
is  as  wide  of  the  mark  as  to  call  chemistry 
a  mere  collection  of  analyses  of  organic  and 
inorganic  substances.  Science  is  systematized 
knowledge,  and  political  economy  seeks  to  sys- 
tematize its  knowledge  gained  through  history, 
comparative  study  of  institutions,  and  statistics, 
as  rapidly  as  possible,  so  as  to  reach  general  prin- 
ciples of  economic  life.  Only,  by  this  method  we 
escape  the  sterility  which  comes  from  following 
supposed  immutable  principles ;  for  every  fresh 
induction  very  probably  modifies  or  corrects  our 
previous  rule.  The  principles  we  reach  are,  as 
said  before,  empirical  at  the  best.  Like  the  rising 
of  the  sun,  they  may  be  of  a  very  high  degree  of 
certainty  ;  or,  like  the  predictions  of  meteorology, 
they  may  be  of  comparatively  little  value.  We 
take  them  for  what  they  are  worth,  and  try  by 
further  observation  to  make  them  more  exact. 

TJie  advantages  of  the  inductive  method. 

It  will  strengthen  our  appreciation  of  the  new 
method  of  political  economy  if  we  consider  for  a 
moment  the  collateral  advantages  which  accom- 
pany it.     In  the  first  place,  wo  acquire  a  great 
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mafls  of  economic  information.  The  mind  of  the 
student  is  soakcHl  with  knowledge  of  the  piist  ex- 
perience of  mankind,  witii  descriptions  of  present 
institutions,  and  with  statistical  details  of  eco- 
nomic  life.  No  one  can  teach  a  class  of  students 
without  bi>ing  amazed  at  tlie  eagerness  with  which 
they  absorb  the  details  of  economic  history,  such 
as  the  finances  of  the  (*ivil  war,  or  the  silver  legis- 
lation of  the  United  States ;  or  tlie  iuten^t  with 
which  they  listen  to  the  discussion  of  economic 
problems  now  in  coiu^^  of  solution,  like  the  Irish 
land  question ;  or  the  curiosity  with  which  they 
regard  even  statistical  data  of  tlie  movements  of 
population  and  the  course  of  trade.  Tliis  is  not 
to  be  wondered  at.  Every  af.*tive  intellect  lias  a 
natural  curiosity  as  to  the  history  of  the  race 
and  the  institutions  and  customs  of  other  na^ 
tions.  The  inductive  method  witisfies  this  legit- 
imate curiosity  in  a  systematic  and  scientitic 
way.  Whether  we  are  able  or  not  to  solve  the 
particular  problem  which  we  have  set  Ijefore 
us,  we  at  least  get  an  intelligent  knowUnlge 
of  its  <lifficultie8.  Whether  or  not  we  arrive  at 
genera]  principles,  we  gaui  information  which  in 
itself  will  be  of  value.  This  is  a  great  advantage 
over  the  old  method,  which,  when  it  was  wn)ng, 
was  altogether  wrong  and  misleading.  The  new 
method  is  at  least  fruitful,  and  we  get  scmie  result 
from  our  labor,  even  if  we  do  not  attain  all  that 
we  sought  for. 

Again,  the  use  of  the  inductive  method  tends 
to  liroaden  our  views  of  the  relations  of  society. 
It  familiarizes  us  with  economic  problems  as  they 
have  come  up  in  history,  an<l  shows  us  how  they 
have  been  solved  at  different  times  and  by  differ- 
ent nations.  It  teaches  us  to  view  them  from  all 
sides,  —  in  the  light  of  past  experience;  in  con- 
nection with  the  present  state  of  civilization  ; 
ftom  the  stand-})oint  of  different  nations,  classes, 
and  individuals.  The  new  method  is  radical,  in- 
asmuch as  it  shows  tliat  economic  arrangements 
are  founded  partly  on  the  nature  of  things,  but 
are  also  due  in  great  part  to  the  present  state  of 
civilization,  and,  to  a  certain  extimt,  to  accident 
and  chance.  It  makes  us  ready  to  accjuiesce  in  tlie 
possibility  of  changes  in  the  future  even  in  some 
institutions  hitherto  regarded  as  fundamental :  in 
other  words,  it  makes  us  believers  in  evolution  and 
progress.  But  the  new  method  is  even  more  conser- 
vative :  for  it  teaches  us  that  social  institutions 
and  arrangements  arc  the  result  of  long  growth 
and  evolution  ;  that  they  are  intimately  connected 
with  civilization,  and,  when  once  establislied,  are 
not  to  be  lightly  overthrown.  History  shows  this : 
for  it  reveals  how  slow  a  growth  real  civilization 
is,  and  by  what  hard  struggles  we  have  attained 
to  our  present  state.    (X)miiari8on  of  institutions 


shows  it:  for  it  proves  how  universal  are  the 
human  wants  whi<'h  the  present  institutions  sat- 
isfy. Statisti(^ri  shows  it :  for  it  discloses  how 
compli(uite<l  and  delicate  the  sr>(*ial  organization 
is,  and  the  danger  of  laying  violent  hands  on  it. 
Socialists  an<l  revolutionists  are  generally  men  of 
one  idea,  followers  of  one-sided  abstract  theories. 
The  true  conservatism  comes,  as  Burke  long  ago 
])ointc<l  out,  from  that  r(?vert»nce  for  tlie  wonder- 
ful machinery  of  stx'ial  organization  which  study 
by  the  inductive  method  gives. 

Another  advantage  of  the  inductive  method  is 
that  it  prevents  the  science  from  degenerating 
into  a  mere  collecrti<m  of  st€*rcotyped  formulae, 
and  the  practice  of  the  science  into  the  mechan- 
ical application  of  these  formulae  to  the  facts  of 
human  life.  Tlie  danger  which  l)esets  political 
economy  in  this  resjiect  has  l)een  abundantly 
illustrated  alx)ve.  Nothing  in  literature  is  sadder 
than  the  fatalistic  {HMsimism  which  John  Stuart 
Mill  finds  forcinl  uiM)n  him  after  considering  the 
p<iHsibility  of  an  improvement  in  the  condition  of 
the  laboring-class,  on  the  basis  of  the  wage-fund 
theory  and  the  Malthusian  law  of  population. 
Nothing  was  more  destructive  to  the  influence  of 
IM)litical  economy  than  the  positive  condemnation 
of  factory  laws  and  national  education,  which  its 
teachers  drew  from  the  principle  of  self-interest 
and  free  competition.  It  is  desirable,  of  course,  to 
reach  principles  which  are  stable  and  always  ap- 
plicable ;  but  we  must  not  close  the  doors  too  soon 
against  further  evidence,  and  treat  our  science  as 
a  final  revelation  instead  of  a  liody  of  empirical 
laws  gathered  from  the  experience  of  mankind 
up  to  the  present  time,  and  with  our  present 
means  of  knowledge.  It  is  true  that  the  law  of 
gravitation  never  changes ;  but  the  laws  of  politi- 
cal economy  are  not  of  that  kiiKl.  As  Bagehot 
has  clearly  shown,  even  the  law  of  self-interest 
lias  alxsolutely  no  existence,  or  is  entirely  in  abey- 
ance in  many  communities  and  under  certain 
circumstances.  The  laws  of  jmlitical  economy 
are  secondary  laws,  and  it  is  not  to  be  supposed 
that  we  have  formulated  them  exactly  and  finally. 
It  is  as  if  a  hundred  years  ago  physicists  had  laid 
it  down  as  an  absolute  immutable  law  that  iier- 
sons  could  not  be  transported  faster  than  twelve 
miles  an  hour,  because  horses  could  not  drag 
stage-coaches  over  turnpike  roads  at  a  greater 
8]>eed.  The  old  political  economy  is  full  of  such 
mistaken  assumi)tions  that  the  generalization  from 
a  narrow  range  of  exi>erience  is  a  highest  prin- 
ciple. The  inductive  method  teaches  us  at  least 
modc*sty  and  caution. 

A  final  advantage  of  the  new  method,  closely 
connected  with  the  one  just  mentioned,  is  tliat 
scientific  truths  are  not  so  c>asily  used  for  selfish 


86 


SCTENCK 


[Vol.  Vnl.,  No.  181 


purposes  when  stated  less  absolutely.  One  great 
cause  of  the  revolt  against  the  old  political  econ- 
omy was  that  it  apparently  taught  the  necessary 
misery  of  the  greater  part  of  the  community. 
The  socialists  gladly  seized  on  the  '  iron '  law  of 
wages,  and  told  the  workingmen  that  either  the 
political  economy  which  taught  it  must  be  false, 
or  that  the  civilization  to  which  such  political 
economy  was  applicable  deserved  only  to  be  over- 
thrown. A  science  which  teaches  that  a  great 
portion  of  mankind  is  destined  to  be  miserable 
may  not,  for  that  reason,  be  unscientific  ;  but  it 
certainly  ought  to  be  very  sure  of  its  premises, 
and  it  cannot  expect  to  be  eagerly  accepted.  It 
may  be  a  comfortable  doctrine  for  capitalists,  that 
strikes  can,  under  no  circumstances,  permanently 
raise  the  rate  of  wages,  and  that  factory-laws  are 
destructive  to  the  prosperity  of  industry ;  and 
they  may  utilize  such  doctrines  to  carry  out  their 
own  Hclfish  purposes.  But  it  is  a  mistake  to 
formulate  scientific  principles  so  absolutely  that 
they  can  be  used  in  this  way.  Under  the  old 
political  economy,  this  was  constantly  being  done. 
English  factory-owners  appealed  to  the  principles 
of  political  economy  agaiust  that  legislation  which 
is  now  imiversally  admitted  to  be  for  the  interests 
of  the  community.  Free  trade  as  much  as  pro- 
tection has  been  the  struggle  of  selfish  interests. 
Even  the  skilful  pen  of  Morley  is  not  able  to 
make  of  Richard  Cobden  any  thing  more  than  a 
*  Philistine '  hero.  We  have  at  the  present  time 
editors  of  influential  papers  who  see  with  ill-con- 
cealed satisfaction  ignorant  workingmen  dash 
themselves  against  the  stone  wall  of  economic 
axioms.  It  is  true,  again,  in  physics,  that,  if  you 
dash  your  head  against  a  stone  wall,  you  will  get 
hurt.  But  the  question  is,  Cannot  the  stone  wall 
be  removed  ?  Is  it  necessarily  and  forever  there  ? 
The  absolute  formulation  of  principles  prevents 
even  the  asking  such  questions.  It  is  for  this  rea- 
son that  the  inductive  method  appears  much  more 
reasonable.  Political  economy  is  neither  a  re- 
ligious creed  to  be  used  to  excommimicate  all 
heretics,  nor  a  legal  code  by  which  to  condemn 
malefactors,  but  a  body  of  experience  to  guide  us 
in  the  conduct  of  social  economic  life.  The  in- 
ductive method  forbids  its  being  used  for  the  pri- 
vate purposes  of  the  priesthood  or  the  judges,  for 
new  experience  may  teach  us  new  solutions  and 
new  expedients. 

Political  economy  and  social  science. 

It  has  long  been  recognized  that  political  econo- 
my is  only  one  branch  of  social  science,  and  it  is 
an  important  question  what  its  exact  relation  to 
the  other  branches  of  social  science  is.  Social 
science  as  a  whole  may  be  defined  as  treatuig  of 


human  life  in  all  its  manifestations  in  society.  It 
has  numerous  subdivisions  (or,  if  you  choose, 
you  may  say  there  are  numerous  social  sciences), 
tlie  principal  of  which  are  political  science,  juris^ 
prudence,  and  political  economy.  The  first  treats 
of  the  governmental  organization ;  the  second,  of 
the  definition  of  rights  and  the  conflict  of  wiUs  ; 
the  third,  of  the  satisfaction  of  material  wants« 
The  basis  of  the  social  organization  is  the  econom- 
ic ;  for  man  can  reach  no  high  development, 
either  in  state  or  law,  until  the  material  wants  are 
satisfied.  But  the  three  sciences  are  intimately 
connected.  The  particular  form  of  a  state,  nomadic 
chieftainship,  monarchy,  republic,  etc.,  is  com- 
monly determined  by  the  economic  condition  of 
the  people  ;  and  law  is  often  only  the  expression 
of  such  economic  condition.  Slavery  is  at  the 
same  time  a  political,  a  legal,  and  an  economic 
institution.  We  cannot,  therefore,  ciiltivate  politi- 
cal economy  without  at  the  same  time  cultivat- 
ing the  other  branches  of  social  science,  especially 
political  science  and  jurisprudence. 

Such  being  the  close  connection  between  politi- 
cal economy  and  social  science,  it  is  an  important 
question  whether  our  method  in  political  economy 
aids  or  hinders  this  correlation.  The  abstract 
method  desires  to  put  aside  all  this  connection, 
and  isolate  the  science  of  political  economy.  It 
expresses  this  desire  in  various  ways.  Ck)mmonly 
it  formulates  its  theory  as  pure  theory,  and  re- 
gards all  other  infiuences  —  political,  legal,  or 
social — as  hinderances.  The  common  analogy  is 
taken  from  mechanics,  the  law  of  dynamics, 
which  teaches  that  a  body  once  set  in  motion  will 
continue  on  in  a  straight  line  forever.  But  in 
practical  life  this  is  never  realized,  because  there 
are  always  opposing  forces,  friction,  etc.  So  the 
abstract  ^economic  man'  would  follow  such  and 
such  a  course  of  conduct,  were  it  not  for  political, 
legal,  and  social  influences.  The  artificiality  of  a 
scheme  which  treats  the  most  powerful  influences 
of  human  society  —  viz.,  those  which  hold  men 
together  in  a  state,  and  subject  them  to  law,  not  to 
speak  of  family  and  social  influences  —  as  friction 
is  at  once  evident.  Another  device  is  to  say  that 
there  is  a  pure  < science'  of  ix)litical  economy 
which  treats  only  of  the  economic  man,  and  that 
it  belongs  to  the  *  art '  of  political  economy  to 
consider  these  other  influences.  The  trouble  here, 
again,  is,  that,  in  the  separation  of  the  art  from 
the  science,  the  latter  is  almost  sure  to  lose  its 
vitality.  Especially  is  it  fatal  when  we  try  to  con- 
nect political  economy  with  politics  and  law, 
which  have  no  sympathy  with  pure  abstractions. 

The  inductive  method  avoids  this  artificial 
separation  and  distinction,  this  rupture  between 
the  theoretical  and  the  reaL    It  studies  the  facts 
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of  economic  life  as  they  actuaUy  exist,  blended 
with  the  political,  legal,  anil  social  life.  It  has 
no  such  abstraction  as  the  *  economic  man,'  but 
thinks  only  of  man  living  in  state  relations,  under 
the  bond  of  law,  and  surrounded  by  the  influences 
of  family,  custom,  and  social  habits.  Political 
economy  is  thus  not  isolated  from  the  other 
branches  of  social  science,  but  finds  a  thousand 
points  of  contact  with  them.  It  adds  to  their 
knowledge,  and  in  return  receives  from  them  the 
explanation  of  many  of  its  phenomena.  In  fact, 
we  may  say  that  each  set  of  phenomena  is  inex- 
plicable without  some  knowledge  of  the  others, 
and  to  isolate  them  is  to  make  each  iniK)mi)lete  in 

itself. 

The  value  of  this  method  of   investigation  is 
strikingly  seen  in  the   function   which   political 
economy  performs  in  the  study  of  political  Hcience. 
That  function  is  a  double  one.     In  the  first  place, 
political  history  can  never  be  understood  without 
a  knowloilge  of  the  economic  condition  of  the 
community  which  we  are  studying.    Tlie  feudal 
system  was  possible  only  at  a  time  when  land  was 
the  principal  kind  of  wealth.     Aristocratic  city 
republics  could  exist  only  where  the  growth  of 
industry  and  commerce  enabled  the  burghers  to 
make  themselves  independent  of  the  feudal  no- 
bility.   Absolute  monarchy  rested  on  a  class  suffi- 
ciently rich  to  pay  taxes,  and  sufficiently  interested 
in  the  preservation  of  law  and  order  to  be  willing 
to  pay  them.  Representative  institutions  arose  only 
when  at  last  the  industrial  and  commercial  class 
was  strong  enough  to  assert  itself  against  both 
kingship  and  land-holding  aristocracy.     The  first 
function  of  political  economy  is  purely  historical. 
It  investigates  economic  life  in  past  ages  for  the 
purpose  of  explaining  political  history.     When  it 
gets  down  to  the  present  time,  it  is  purely  descrip- 
tive, for  the  political  institutions  of  different  na- 
tioM  at  the  present  time  are  conditioned  by  vary- 
ing economic  circumstimces. 

But  political  economy  has  a  second  function  in 
connection  with  the  study  of  political  science. 
Every  state  action,  every  law  that  is  passed,  or 
ordinance    enforced,    or  treaty   negotiated,    has 
economic  consequences  sometimes  of  the  highest 
importance.     Political  economy  must  here  direct 
state  action,  must  say  what  will  be  the  conse- 
quences of  such  action,  and  whether  it  will  be  for 
good  or  e\4L     It  can  do  this  only  by  appeal  to 
history,  by  comparison  of  the  experience  of  other 
nations,  and  by  tlie  use  of  statistics.     In  other 
words,  we  find  that  tlie  most  faithful  ally  of 
political  science  is  the  use  of  the  historical,  com- 
parative, and  statistical  method  of  investigation 

in  political  economy.  

Richmond  Mato  Sioth. 


RECENT  BOOKS  ON  PSYCHOLOGY. 

When  a  very  successful  Englisli  translation  was 
made  some  years  ago  of  Ribot's  *  La  psychologic 
Anglaise  contemporaine,'  it  was  a  matter  of  sur- 
prise tliat  his  'Psychologic  Allemande*  also  was 
not  translated  as  soon  as  it  api)eared.    For  though 
we  may  agree  with  Mr.  James  Ward,  that  the  lat- 
ter book  is  in  a  measure  superficial  and  sometimes 
misleading,  it  is  nevertheless  the  only  compact 
summary  of  that  psychological  activity  in  Ger- 
many tliat  began  with  Herbart ;  and  that  is  that 
represented  to-day  by  Professor  Wundt  of  Leipzig. 
We  are  very  glad  that  it  is  now  put  into  the  hands 
of  English  rt^aders.     M.  Ribot  has  found  that  the 
advance  in  psychological  investigation  between 
1879  and  1885  has  necessitated  the  rewriting  of  his 
original  work  ;  and  it  is  from  this  second  French 
edition  tliat  the  translation  before  us  is  made.' 

This  second  edition  is  without  the  brief  but  in- 
teresting chapter  on  Beneke  which  was  included 
in  the  first  edition,  but  as  compensation  it  covers 
the  latest  discussion  of  Weber's  law  and  the  more 
recent  investigations  of  Wundt.     Ribot  is  very 
clear  as  to  what  he  means  by  the  German  psychol- 
ogy of  to-day  :  he  calls  it  the  *  new*  psychology, 
but  rather  exulte  than  otherwise  in  the  idea  of  *  a 
psychology  without  a  soul.'  He  describes  the  new 
psychology  tersely,  thus  :    "It  has  for  its  object 
nervous  phenomena  accompanied  by  consciousness, 
finding  in  man  the  type  most  easy  of  recognition, 
but  l)Ound  to  pursue  the  investigation  through  the 
whole  animal  series,  however  difficult"  (p.  8).  This 
is  explicit  enough  surely,  but  has  a  strange  sound 
to  the  student  of  English  i)8ychology,  who  is  ac- 
custonuHl  to  the  discussion  of  problems  which  the 
Germans,  since  Kant,  liave  relegated  to  a  separate 
branch  of  mental  science  called  erkenntnisathe- 

orie. 

For  the  older  school  of  psychologists,  M.  Ribot 
expresses  wliat  we  may  best  designate  as  respect- 
ful contempt.     **  We  owe  to  it  good  descriptions, 
excellent  analyses ;  but  its  work  is  done.    Its  prov- 
ince now  is  simply  details,  shades  of  meaning, 
refinements,  subUlties  "  (p.  8).    This  is,  in  its  way, 
exquisite,  and  is  one  of  the  many  passages  in 
which  M.  Ribot  implies  that  Locke,  Leibnite,  Berke- 
ley, Hume,  Reid,  Stewart,  and  HauiUton  can  be 
called  psychologists  only  by  historical  courtesy. 
With  this  narrow  conception  of  psychology  we  are 
not  going  to  quarrel :  we  merely  point  it  out  as 
the  key  to   understanding  M.  Ribot's  excellent 
accounte  of  Herbart,  Lotze,  Fechner,  and  Wundt. 
Nowhere  else  are  their  investigations  and  teach- 

1  Otrman  ptycholoffy  of  to-day :  the  empMcal  tchooL  By 
Th  BiBOT.  Tr.bjT.  M.Bmldwln.B.  A.,  with  »  preface  by 
Ja^es  BloOosh.  D.D.,  LL.D.,  Lit.  D.    New  York.  ScrHmer. 
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ings  lHX>Hght  together  so  clearly  .apd  so -compactly 
ats  in  tills  little  book.  It  should  be  in  tlie  hands 
breVery  student  of  psychology,  and  most  of  it  will 
'appeal  even  to  readers  yfho  are  without  "special 
"philosophical  training.  Of  the  translation  we  can 
'speak  cordially,  but  not  enthusiastically.  It  is 
bleaf  and  accurate  enough  for  all  practical  pur- 
poses, -liiough  more-  attention  to  literary  form 
-would  have  improved  it.  The  impardonable  lack 
x>i  any  index  to  such  a  book  as  this  should  be 
^remedied  without  fail,  if  a'  second  edition  is  ever 
caUfed  for. 

•  Br.  McGosh's  new  book  ^  would  undoubtedly  in- 
cur M.  Ribot's  condemnation ;  for  while  recogniz- 
ing the  work  of  the  new  school  in  investigating 
the  relations  of  mind  and  brain,  in  measuring  the 
duration  of  psychic  acts,  etc.,  it  views  psychology 
from*  the  old-school  stand-pomt.  It  is  refreshing 
to  read  a  book  so  clear,  so  candid,  and  so  self- 
Jfconfident ;  and,  even  when  disagreeing  with  the 
positions  of  the  author  most  <5ompletely,  we  can- 
not withhold  our  admiration  from  his  vigor  of 
thought  and  expressibn.  This  book  is  the  final 
expression  of  President  McCosh's  well  -  known 
psychological  views.  It  is  based  on  his  academic 
lectures,  and  is  a  direct,  siihple,  and  dogmatic 
presentation  of  his  system.  Dr.  McCosh  does  not 
beat  around  the  bush.  He  defines  the  soul  as 
^*  that  self  of  which  every  one  is  conscious"  (p.  1) ; 
self -consciousness,  as  **the  ix)wer  by  which  we 
take  cognizance  of  self  as  acting ;  say,  as  thinking 
or  feeling,  as  remembering  the  past  or  anticipat- 
ing the  -future,  as  Ibving,  fearing,  and  resolving  " 
(p.  2).  We  hiavo  intuitive  evidence  of  the  exist- 
ence of  the  soul  (p.  7).  "It  is  ftot  tlie  exact  or 
fuA  truth  to  flay  that  I  feel  an  external  object,  or 
that  I  have  an  idea  of  it  (which  I  may  have  when 
it  18  not  present),  or  that  I  apprehend  it,  or  have 
a  notion  of  it,  or  believe  in  it :  the  correct  expres- 
sion is,  that  I  have  knowledge  of  it,  or  that  I 
lx)gnize  it  '*  (p.  20).  These  are  Dr.  McCosh's  posti*- 
lates,  and  on  them  his  system  is  built  up.  We 
believe  that  it  is  coherent,  but  tliat  it  is  not  scien- 
tific. Its  fundamentals  are  assumed,  not  proven. 
It"  is  &  system  that  will  net  allow  the  question; 

*  How  is  knowledge  possible  ?  *  to  be  raised.  It 
follows'  Reid  and  Hamilton  in  assuming  the 
famous  distinction  of  pritnary  and  secondary 
qualities  'witliout  meeting  the  arguments  of  Berke- 
ley, "  Kant,  and  Spencer.  Yet  we  fully  admit 
that  it  is  far  easier  to  find  fault  with  Dt.  McCosh's 
^stem  as  a  whole  than  to  replace;  it.  Perhaps 
the  time  has  not  yet  come  for  building  a  complete 
system  6f  psychology  on  the  neW  basis.* 

.   In  tduB' book  Dr.  McCosh.  deals  only.,  with  the 

^  '  '^Psycholtygy:  the  cognitive  power*:   By  James  McCosh, 
I>.D.;IiL.D.i  ii1tt.T>.,-NeW  York,  Scrihwer,  18H0.  -12*. 


cognitive,  powers;  reserving  his  -tiiEiatxnent  joL  the 
motive  ppwers  for  anotliier  volume.'. .'This  wiBhope 
will' be  issued  before  long,^and  enable  lis  to  view 
entire, the  venerable  aitthor^s  psychological  teach- 
ing. Wheil  the  history  of-  philosophy '.in  AmeriCii 
comes,  to  bie  written,  it  will  be  found,  that,  right  or 
•wrong  himself,  no  one.  has  contributed  so  much, 
or  given,  such  an  impulse,  to  the  study  of  philos- 
ophy and  psychology  in  this  countryi  as  the  dia- 
.tioguishied  president  of  Princeton. 

Of  Mr..  Jones's  *  Human  psychology  *  *  we  need 
not  say  much.  It  is  principally  a  compend  of 
other  persons'  views  in  other  persons*  words.  It 
i^  not  unskilfully  put  together,  but.  cannot  expect 
recognition  as  an  original  or  independent  treiELtise. 
It  is  of  no  use  to  the  trained  philosophicalteacher, 
and  a  poor  manual  to  recommend  to  an  untiain6d 
student. 

Mr.  Graber  has  recently  described,  in  the 
Transactions  of  the  Vienna  academy,  the  results 
of  observations  indicating  that  eyeless  animals  are 
sensible  to  light.  In  a  box  divided  into  compart- 
ments, and  each  furnished  with  two  openings,  he 
distributed  equally  a  number  of  earth-worms* 
One  of  the  ox)enings  in  each  compartment  he 
obscured  or  concealed,  and  exposed  the  box  to 
the  light,  examining  the  worms  from  time  to 
time,  and  adding  new  ones  every  four  hours.  By 
repeated  observations  he  found  that  they  showed 
a  decided  tendency  to  withdraw  to  the  darkef 
parts  of  the  comiiartments,  only  forty  out  of  a 
total  of  two  hundred  and  fifty  remaining  in,  the 
light.  He  also  studied  the  infiuence  of  different 
rays  uix^n  them,  and  found  them  susceptible  to 
the  different  colors.  When  the. openings  were 
covered  with  blue  and  reil  glass,  they  manifested 
a  marked  preference  for  the  red  light. 

.  —  Mr.  A.. Sanson,  jn  an  article  in  a  recent.num- 
ber  of  the  Reume  acientifique,  states,  that,  from  a 
comparison  of  animal  and  steam  power,  in  Fninco 
at  least,  the  former  is  the  cheaper  motor.  In  the 
conversion  of  chemical  to  mechanical  energy j 
ninety  per  cent  is  lost  in  the  machine,  against 
sixty-reight  in  the  animal.  He  finds  that,  the 
steam  horse-jxjwer,  contrary  to  what  is  generally 
believed,  is  often  materially  exceeded  by  tb» 
horse.  The  cost  of  traction  on  the  Mpntpamasse- 
Baftillo  line  of  railway  he  found  to  be  for  each 
car,  daily,  fifty-seven  francs,  while  tlie  same  work 
done  by  the  horse  cost  only  forty-seven  iraiics; 
and  he  believes,,  tbat,  for  moderate- powers,- the 
conversion  of  chemical  into  mechanical  energy  is 
more  .economically  effected  through  animals  than 
through  steaim-engines. 

1  Human  pavchol^ :  an  introfUtction  to  philoBophy, 
By  E.  Jones,  A.  M.    l^w  York,  Baker  &  Taylor, 
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COMMENT  AND  CRITICISM. 

The  annual  refort  for  1885,  of  Prof.  J.  P, 
Iieelej,  state  geologial  of  Pennsylvania,  contains 
a  review  of  the  condiiions  of  the  survey  since  its 
re-CBtablishment  in  1874  that  does  not  show  a 
highly  enlightened  policy  on  the  pari  of  the 
Pennsylvania  legislalure.  The  total  appropria- 
tions for  the  thirteen  years  from  1674  to  1888  were 
♦545.000,  averaging  «43.O00  a  year  ;  but  for  1885 
a,  total  expeadilare  of  under  $24,000  was  allowed, 
leginninK  of  this  year  there  was  a 

ilance  of  Ies8  than  ifSO.OOO  on  hand  for  (he  ex- 
i«e3  of  all  of  1880  and  tlie  first  part  of  1997.  So 
■mall  a  sum  is  entirely  insufficient  to  insure 
proper  official  care  of  the  enormous  mineral  in- 
terests of  the  slate-  The  reduction  of  the  appro- 
priation for  last  year  and  this  is  the  more  embar- 
i^count  of  the  requirement  that  the 

rorh  done  Bhall  include  a  greater  variety  of  in- 
Veatigalion  than  had  been  planned  by  the  survey. 
The  moreimportant  subjects  reported  uponfor  1885 
are  the  oil  and  reck  gas  about  Pittsburgh,  by  L'arll ; 
the  structure  of  the  Pittsburgh  coal-region,  by 
d'Invilliers  ;  the  origin  of  coal-beda,  by  Lesque- 
reux  ;  and  the  anthracite  survey  and  the  kaolin 
deposita  of  Delaware  county,  by  Ashburner.  The 
anthiacite  survey,  of  the  greatest  technical  and 
practical  value,  has  been  seriously  hamperpd  for 
want  of  funds.  The  same  report  gives  an  account 
of  the  method  of  distribution  of  the  survey  pub- 
lications followed  until  lately,  which,  to  put  it 
tnildly,  does  not  reflect  credit  on  the  legietalore  at 
Harrisburg.  The  original  regulaticu  in  1874 
ordered,  ihat,  after  supplying  a  very  moderale 
Dumber  of  persons  and  institutions  at  ibe  co<it  of 
the  state,  all  others  should  obtain  the  desired 
voluuiea  only  by  purchase  at  cofit.  But  there  nas 
little  or  no  sale,  because  citizens  of  the  state  were 
well  accustomed  lo  obtaining  state  documents  free 
of  cost  from  their  repreBentatives:  consequently, 
when  the  fir»t  volumes  appeared  in  1875,  and  a 
demand  for  them  was  made  on  the  members  of 
(be  legislature,  an  act  was  at  once  passed  provid- 
ing' for  a  gpvcinl  edition  of  5,000  copies  of  every 
report,  for  the  use  of  the  senate  and  house.     In 


this  way,  435,931  copies  have  been  distributed  by 
the  le|;i8lators ;  and  it  is  safe  to  say  that  a  good 
part  of  this  distribution  has  been  made  indis- 
criminatet]',  while  the  survey  has  bad  practically 
no  copies  todigpose  of  ;  and  of  the  editions  pub- 
lished for  sale,  counting  up  to  110,569  copies, 
(here  remained  unsold  43,118  copies  in  1885,  In 
view  of  this,  an  act  was  passed  last  year  dispos- 
ing of  reports  as  follows :  500  copies  to  the  senate, 
2,000  to  the  house.  150  to  the  *Iate  geologist,  000 
lo  tbe  board  of  comn)iesionen<.  for  local  institu- 
tions and  general  exchanges.  350  to  certain  stale 
otHcialg.  This  will  greatly  reduce  the  careless 
distribution  by  the  legislature,  and  will  allow  the 
board  of  commissioners  an  authority  that  should 
have  been  theirs  from  the  first.  The  attempt  to 
establish  a  topographical  survey  of  the  state  has 
been  unfortunately  a  failure.  The  coast  survey 
is  proceeding  with  tbe  triangulation  of  the  state, 
and  has  covered  about  one-third  of  its  area ;  but 
the  legislature  would  not  accept  the  offer  of  the 
U.  S.  geological  survey  to  asuist  in  carrying  on  the 
topographic  work,  even  though  the  survey  agreed 
to  expend  |30,000  a  year  while  the  state  should 
expend  only  $10,000.  The  proper  mapping  of  the 
state  will  cost,  it  is  estimated,  halt  a  million 
dollars,  and,  if  supported  only  by  state  appro- 
priations of  ten  thousand  dollars  a  year,  would 
require  half  a  century  tor  its  completion.  That  ia 
too  long  for  an  intelligent  state  to  wait. 

COMPOSITE  PORTRAITURE. 
The  composite  portraits  which  are  published 
to-day  were  made  from  groups  of  undergra<hiat«8 
of  Smith  college.  Figs.  1  and  2  each  contains 
forty-nine  members  of  the  last  senior  class  ;  fig. 
4  is  a  composite  of  a  selected  group  of  the  same 
class,  containing  twenty  individuals  ;  while  flg.  8 
was  made  from  ten  merubers  of  the  class  of  '85, 
who  formed  an  elective  division  in  physics.  The 
average  age  of  all  the  groups  ia  about  twenty-two 

These  portraits  may  serve  as  text  and  illustra- 
tion for  a  few  remarks  on  some  points  of  interest 
in  this  method  of  obtaining  'pictorial  averages.' 

The  great  difference  between  flgs.  1  and  2 
slrikes  one  at  once,  and  yet  they  were  both  made 
from  exactly  the  same  negatives  and  under  the 
same  conditions,  except  that  in   fig.  2  the  nega- 
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tives  were  so  adjusted  that  the  pupils  of  the  eyes 
in  each  case  fell  upon  the  same  points  of  the 
sensitive  plate,  while  in  fig.  1  the  distance  from 
the  line  of  the  eyes  to  the  mouth  was  made  con- 
stant. 

The  result  of  these  different  modes  of  adjustment 
is  apparent  in  the  multiple  mouth  which  disfigures 
fig.  2,  and  in  the  less  clear  definition  of  the  eyes 
in  fig.  1,  in  which  the  component  eyes  fell  upon 
slightly  differing  points  in  the  same  horizontal 
line. 

The  question  at  once  arises,  which  of  these 
faces,  if  either,  in  its  general  outline  and  expres- 
sion, is  the  true  average  of  the  group  ?  In  seek- 
ing the  typical  features  should  we  choose  fig.  1, 
and  correct  the  dimness  of  the  eyes,  or  take  fig. 
2,  and  substitute  a  single  mouth  in  the  mid- 
die  of  the  blur?  As  far  as  I  can  learn,  this 
question  of  adjustment  and  its  results  has  not 
before  been  raised.  It  is,  however,  a  question  of 
importance  to  all  who  are  interested  in  composite 
photography  ;  for  only  those  composites  which 
are  made  according  to  the  same  method  of  adjust- 
ment can  be  properly  compared  as  types. 

In  any    group    of    persons    not    chosen  with 
special  reference  to  facial  symmetry,  the  ratio  of 
the  distance  between  the  pupils  of  the  eyes  to 
that  between  the  line  of  the  eyes  and  the  mouth 
is  a  variable  one  ;  and  adjustment  to  either  dis- 
tance as  a  constant  for  the  group  will  give  its 
corresponding  and  differing  composite.     Mr.  Gal- 
ton  makes  the  distance  from  eyes  to  mouth  con- 
stant ('  Inquiries  into  human  faculty,*  p.  359).    The 
portraits  of  American  men  of  science  {Science,  v. 
No.   118)  seem  (from  the  tendency  to  multiple 
mouths  and  noses,  especially  noticeable  in  fig.  1) 
to  have  been  made,  as  fig.  2  was,  by  matching  the 
eyes,  though  in  these  cases  the  beard  prevents  the 
prominence  of  the  disfigurement  which  this  adjust- 
ment gives  in  the  case  of  smooth  faces. 

If  a  fixed  distance  hetween  eyes  and  mouth  be 
taken  for  adjustment,  the  composite  will  have  a 
mngle  distinct  mouth,  but  will  differ  in  form  ac- 
cording to  the  distance  chosen ;  if  it  be  that  of 
the  shortest  or  of  the  longest  face  in  the  group, 
the  composite  face  will  be  correspondingly  short 
or  long,  and  the  indistinctness  of  the  eyes  at  a 
maximum.  But  if,  on  the  other  hand,  a  com- 
ponent face  of  average  length  (i.e.,  one  in  which 
the  ratio  of  the  distance  between  the  pupils  of  the 
eyes  to  that  between  the  line  of  the  eyes  and  the 
mouth  is  a  mean  one)  >«  chosen,  the  resultant 
portrait  will  show  a  minimum  indistinctness  of 
eyes,  and  give  what  we  may  fairly  call  the  pic- 
torial average  of  the  group.  The  average  ratio 
which  must  serve  for  fixing  the  fiducial  lines  can 
be  obtained  from  direct  measurements  on  the 


negatives.  This  will  not  be  a  formidable  task,  if, 
as  is  usual,  the  negatives  are  taken  so  that  the 
distance  between  the  pupils  is  the  same  in  all  ; 
since  in  this  case  it  is  only  necessary  to  measure 
the  distance  from  eves  to  mouth  in  each,  and 
take  the  mean. 

This  point  is  one  which  should  be  carefully 
attended  to  in  making  composites,  for  it  would 
seem  to  be  the  only  normal  method  of  adjust- 
ment ;  all  other  adjustments  giving  more  or  less 
pronounced  variants  from  the  type. 

Composites  made  in  this  way  lose  something 
of  the  deep-eyed,   earnest  expression,   which  is 
the  result  of  superposing  all    the   eyes   of  the 
components  on    exactly  the  same  points.     This 
loss,  however,  is  a  real  gain  in  che  truthfulness 
of     the     composite     portrait,    for     the     deep 
dark  eyes  do  not    represent    the    average,   but 
rather  a  summation,  and  hence  exaggeration  of 
earnest  expression.    The  face  in  fig.  1  is,  I  be- 
lieve, a  fairly  normal  composite  of  the  group  of 
forty-nine  from  which  it  was  made;  fig.   4  is 
from  a  group  selected  for  facial  symmetry,  i.e., 
constancy  of  the  ratio  indicated,  and  is  a  type  of 
this  group  with  the  exaggeration  which  comes 
from  superposition  of  the  eyes.     Questions  as  to 
the  possible  dependence  of  the  result  on  the  order 
in  which  the  components  are  taken,  and  on  the 
time  given  to  each  exposure,  occur  to  every  one 
who  interests  himself  in  composite  photography. 
In  Mr.  Galton's  earliest  paper  on  the  subject,  he 
speaks  of  six  composites  made  from  the  same 
three  components  taken  in  their  six  possible  com- 
binations,  and  says,    '*It  will  be  observed  that 
four  at  least  of  the  six  composites  are  closely 
alike,  .  .  .  the    last    of    the    three    components 
was  always  allowed  a  longer  exposure  than  the 
second,  and  the  second  than  the  first,  but  it  is 
found   better  to  allow  an  equal  time  to  all  of 
them.     In  a  later  experiment,  composites  were 
made    of  four  differently  colored  disks,    whose 
images  were  superposed  in  four  different  orders, 
while  the  times  of  the  successive  exposures  wore 
equal.     The  result  was  four  composite  disks   *  of 
precisely  uniform  tint.'    The  inference  from  this 
is,  of  course,  that  the  order  of  exposure  makes 
no  difference   when  the  times  of  exposure  are 
equal  (equal    illumination    of   the   image  is  as- 
sumed).    The  experiments  which  I  have  made  on 
this  point  by  taking  composite  portraits  from  the 
same  components  in  difi;erent  ordei-s  (v^ith  equal 
times  of  exposure)  have  shown  that  the  order  of 
exposure  does  affect  the  result.     I  have  also  re- 
peated Galton'd  other  expeiiment  in  several  modi- 
fied forms,  both  with  disks  of  colored  paper  and 
with  colored  glasses  (by  transmitted  light),  and 
obtained  results  which,  especially  in  the  case  of  the 
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colored  gJasses  (by  far  the  fairest  test),  confirm 
thoBe  of  Galton. 

Experiments  of  this  kind  are  far  more  satisfac- 
tory than  tliose  in  which  composite  portraits  are 
made  from  the  same  components  taken  in  dififer- 
ent  onlers  :  for  one  has  to  decide  in  the  one  case 
merely  on  the  identity  or  difference  of  tint  of 
disks  or  rectangles  placed  side  by  side  on  the  same 
plate ;  in  the  other,  of  faces  with  their  manifold 
detail. 

Answers  to  both  of  these  (questions  as  to  order 
and  time  of  exi>osure  would  be  found  in  knowl- 
edge of  the  rate  at  wliich  light  acts  upon  the  sil- 
ver salts  of  the  photographic  plate. 

If  the  rate  of  this  action  is  constant  up  to  the 
point  of  a  *  f ull-timetl  *  plate,  then  the  order  in 
wliich  the  negatives  are  taken  can  make  no  differ- 
ence, provided  each  successive  fractional  exposure 
is  of  equal  length,  and  the  image  is  in  each  case 
equally  illuminated.  If  the  velocity  with  which 
the  chemical  action  proceeds  is  not  constant,  then 
the  order  will  obviously  make  a  difference  in  the 
result,  unless  the  exposures  are  prolonged  or 
shortened,  or  the  illumination  made  stronger  or 
weaker,  as  the  velocity  decreases  or  increases. 

As  far  as  I  am  aware,we  have  no  knowledge  of 
the  rate  of  chemical  action  in  this  instance,  except 
that  which  is  given  by  the  experiments  above  re- 
ferred to,  and  which  points  to  a  constant  rate  of 
action  within  the  limits  of  ordinary  photographic 
exposures.  Thus  Qalton*8  process  appears  as  a 
valuable  auxiliary  in  the  investigation  of  an  inter- 
esting point  of  the  obscure  field  of  photographic 
chemistry. 

The  possibility  of  the  *  prepotency  *  of  some  indi- 
vidual of  the  group  as  a  disturbing  element  was 
suggested  in  Science^  v.  No.  118,  and  hait  since  been 
discussed  by  Mr.  Jastrow  in  vol.  vi.  No.  184.  Since 
the  cc»mposite  portrait  is  the  result  of  the  action  of 
light  on  the  silver  salts,  it  would  seem  plain 
that  no  one  face,  however '  individual,*  *  powerful,* 
or  *  characteristic  *  it  may  be,  can  be  prepotent  in 
controlling  the  result.  We  must  conclude  that 
the  apparently  prepotent  face  is  merely  a  close  ap- 
proximation to  the  type  or  average  of  the  group. 

In  the  hope  that  more  may  be  induced  to  do 
something  in  comixwite  photography,  I  would  say 
that  excellent  results  can  be  obtaine<l  with  an  ap- 
paratus which  is  by  no  means  elaborate  or  costly. 
A  camera  for  the  purix)se  can  be  made  of  soft 
wood  by  any  skilful  cari)enter.  It  need  differ 
from  the  usual  form  only  in  having  a  mirror 
which  is  hung  within  so  that  it  can  swing  down 
to  an  angle  of  45*^  for  the  adjustment,  and  up 
against  the  top  for  exposures :  and  an  opening  in 
the  top,  over  which  a  ground-glass  plate  is  fixed. 
On  this  ground  glass  the  fiducial  lines  are  drawn 


in  lead-pencil,  and  the  images  focused  and  ad- 
juste«l.  It  must  be  at  the  same  optical  distance 
from  the  lens  (the  light  Imng  refiected  to  it  by  the 
mirror)  as  the  ground  glass  at  the  back  of  the 
camera.  A  piece  of  groun<l  glass  placed  behind 
the  negatives  will  serve  very  well  in  place  of  a 
condensing  lens  for  lighting  them,  and  it  is  not 
necessary  to  enclose  the  gas  jet  in  a  lantern. 

In  order  to  give  accurately  time<l  exposures,  I 
use  a  i)endulum  consisting  of  a  wooden  rod  with 
sliding  weights  above  and  below  the  point  of  sus- 
pension, and  having  an  arm  at  right  angles  to  it. 
At  the  extremity  of  this  arm  is  a  screen  of  card 
or  ferrotype  plate,  which,  when  the  pendulum  is 
swinging,  plays  up  and  down  in  front  of  the 
camera  tube.  Matters  are  so  arranged,  that,  when 
the  i>endulum  is  at  rest,  the  lower  edge  of  the 
little  screen  lies  across  the  horizontal  diameter  of 
the  tube.  After  the  negative  is  adjusted,  the 
screen  is  held  down  so  as  to  cover  the  end  of  the 
tube,  while  the  slide  in  front  of  the  sensitive  plate 
is  drawn,  and  then  releaseil  and  allowed  to  make 
a  double  vibration.  The  time  of  exposure  is  that 
of  a  single  vibration  of  the  pendulum,  and  this 
is  regulated  by  adjustment  of  the  sliding  weights. 

I  find,  as  others  have  doubtless  found,  that  the 
best  composites  are  obtained  from  very  *  dense ' 
negatives.  Those  from  which  the  composites  in 
this  number  were  taken  were  made  for  me  by  Mr. 
Lovell  of  Northampton,  who  succeeded  admirably 
in  obtaining  strong  negatives  of  very  uniform  den- 
sity. John  T.  Stoddard. 


NATIONAL  EDUCATION  ASSOCIATION. 

In  point  of  numbers,  the  National  education 
association  meeting  at  Topeka,  Kan.,  was  among 
the  most  important  ever  held.  As  far  as  perma- 
nent educational  literature  is  concerned,  however, 
the  contributions  hardly  correspond  to  the  size 
of  the  gathering.  The  real  value  of  such  meet- 
ings must  always  («  found  in  the  quiet  friction  of 
mind  with  mind,  and  in  the  informal  talks  where 
men  learn  the  experience  of  their  fellow-teachers 
and  become  acquainted  with  the  educational 
sentiment  of  distant  sections.  There  is  no  better 
place  than  these  to  feel  the  educational  pulse,  and 
learn  the  temper  of  teachers  on  mooted  points. 

Both  in  the  association  and  the  council  that 
preceded,  the  subject  of  industrial  education  was 
discussed  at  great  length  and  with  the  widest 
divergence  of  opinion.  Dr.  S.  H.  Peabody  of 
Dlinois  presented  the  report,  which  was  an  ad- 
mirable paper,  clearly  and  without  prejudice  out- 
lining the  theory  of  industrial  education.  To  an 
outsider  this  whole  question  seems  unnecessarily 
forced  to  the  front    Only  three  per  cent  of  our 
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population  are  liTing  by  the  branches  of  industry 
in  which  it  is  proposed  to  establish  departments 
of  instruction.  Still  further,  one  who  watches 
the  boy  of  to-day  will  hardly  find  him  lacking  in 
practical  ability.  The  great  need  is  rather  moral 
and  political  training  and  general  culture.  Prin- 
cipal Council  of  the  Alabama  (colored)  normal 
school  at  Huntsville  gave  explicit  and  convincing 
testimony  to  the  value  of  manual  training  in  his 
school ;  but  the  condition  of  the  south,  especially 
that  of  the  colored  people,  is  so  abnormal  and  so 
different  from  that  in  other  parts  of  the  country, 
that  a  general  argument  cannot  be  fairly  based  on 
it.  The  negro  is  not  simply  illiterate,  he  is  igno- 
rant, —  ignorant  of  thrift,  of  ways  of  living,  of  all 
that  goes  to  make  a  prosperous  citizen  ;  and  in- 
dustrial education  is  simply  one  of  many  ways  to 
help  him.  Besides,  the  educational  system  at  the 
south  is  a  bare  outline.  It  will  stand  some  filling 
up.  But  in  the  north,  and  at  the  east  especially, 
the  school  system  has  taken  on  load  after  load, 
until  its  friends  momentarily  wait  in  anxiety  lest 
it  reach  the  breaking-point.  The  enemies  of  the 
public  schools  are  foremost  in  insisting  that  its 
load  be  increased,  doubtless  not  without  sinister 
reasons. 

Pres.  William  Preston  Johnson  of  Tulane  uni- 
versity, Louisiana,  in  his  paper  on  education  in 
his  own  state,  spoke  of  Louisiana  as  lowest  in  the 
scale  of  literacy,  only  forty-nine  per  cent  of  its 
population  being  able  to  read  and  write.  He 
pleaded  for  the  national  aid  proposed  by  the  Blair 
bill.  There  was,  however,  in  his  paper,  nothing 
to  offset  the  arguments  that  have  been  urged 
against  the  bill.  It  is  hard  for  a  close  student  to 
see  how  the  mere  lavish  outlay  of  money  is  great- 
ly to  overcome  conditions  which  money  can  only 
indirectly  and  remotely  affect. 

In  the  department  of  higher  education  Dr. 
Mowry  of  Education  read  a  paper  on  *  The  college 
curriculum.'  The  subject  was  well  thought  out, 
but  presented  from  the  ultra-conservative  point  of 
view,  which  is  meeting  such  sharp  criticism  in 
many  quarters  at  the  present  time.  The  sense  of 
the  crowded  meeting  in  which  Dr.  Mowry's  paper 
was  read,  was,  however,  clearly  with  him.  The 
discussion  was  sharp. 

The  subject  of  alcohol  and  narcotics  occupied 
large  space  in  the  meetings.  The  presentation 
was  vigorous,  though  nothing  was  set  forth  new 
to  those  familiar  with  the  work. 

A  department  of  secondary  education  was 
formed  at  the  request  of  the  high  school  and 
academy  men  present.  It  will  be  restricted  ex- 
clusively to  work  between  the  elementary  schools 
and  the  colleges. 

The  department  of  musical  education  suffered  a 


serious  loss  in  the  absence  of  its  president.  Dr.  G. 
Stanley  Hall,  who  was  detained  at  Ashfield,  Mass. 
The  papers  read  offered  no  noteworthy  addition  to 
the  present  literature  of  the  subject. 

The  kindergarten  and  industrial  displays  were 
unusually  attractive ;  the  Kansas  agricultural 
college  occupying  a  prominent  place,  and  display- 
ing some  excellent  work. 

Altogether  the  meetings  may  be  held  a  success. 
The  place  chosen  was  hardly  fortunate,  public 
accommodations  were  frightfully  limited,  and  the 
heat  at  times  was  appalling.  But  western  hospi- 
tality never  showed  itself  in  a  more  enthusiastic 
and  delightful  way.  Houses  and  hearts  were 
cordially  open,  and  the  torrid  weather  was  cool 
compared  with  the  welcome  extended  an  all  sides. 


THE  HEALTH   OF   NEW    YORK   DURING 

JUNE. 

The  population  of  New  York  on  the  first  day  of 
June  may  be  considered  as  1,485,290.  Of  this 
number,  2,762  died  during  the  month,  an  excess 
of  three  as  compared  with  May.  While,  however, 
the  total  mortality  for  the  two  months  was  so 
nearly  the  same,  the  number  of  deaths  of  children 
under  five  years  in  June  greatly  exceeded  that  of 
the  preceding  month :  the  deaths  in  June  being 
1,875,  as  compared  with  965  in  May  ;  or,  to  repre- 
sent it  in  another  way,  had  the  conditions  in 
June  been  the  same  as  in  May,  410  children  whose 
deaths  are  recorded  at  the  health  office  would  now 
have  been  alive.  The  greatest  daily  mortality 
from  all  causes  occurred  on  the  26th.  On  that 
day  124  persons  died,  48  of  them  being  under  one 
year  of  age,  and  66  under  five,  or  more  than  one- 
half  of  the  total  mortality  being  children  of  this 
tender  age.  The  causes  of  death  on  this  day  were 
as  follows :  82  persons  died  from  diarrhoeal  dis- 
eases, 18  from  consumption,  \'Z  from  diseases  of 
the  brain  and  nervous  system,  8  from  diseases  of 
the  kidneys,  5  from  diphtheria  and  the  same 
number  from  cancer,  4  from  pneumonia,  8  from 
croup,  and  2  from  rheumatism  and  gout.  Con- 
sumption still  leads  the  list  as  a  mortality  factor ; 
taking  the  month  as  a  whole,  428  persons  having 
succumbed  to  that  disease,  72  less  than  in  May. 
Diarrhoeal  affections  increased  more  than  four- 
fold, these  deaths  being  808,  as  compared  with  78 
in  May.  Diphtheria,  with  180  deaths,  showed  a 
reduction  of  85  deaths;  while  scarlet- fever  is 
charged  with  but  29  deaths,  as  against  44  in  the 
month  preceding. 

The  meteorology  of  the  month  is  full  of  interest. 
The  mean  temperature  for  the  year  has  been  as 
follows:  January,  26.79^  F.;  February,  27.45°  F.; 
March,  87.60^  F.;  AprU,  52.87*'  F.;  May,  60.18°  F.; 
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June,  68.03®  F.  As  compared  with  the  preceding 
sixteen  years,  June  of  1886  was  a  cool  month  :  in 
but  two  years,  1879  and  1881,  has  the  mean  been 
so  low.  The  maximum  temperature  was  84®  F. : 
this  was  reached  on  the  10th  at  5  p.m.,  on  the 
17th  at  1  P.M.,  and  on  the  29th  at  5  p.m.  In  no 
year  since  1869  has  the  maximum  been  so  low  for 
the  month  of  June,  the  lowest  being  88°  F.  in 
1881,  while  it  has  in  thirteen  different  years  since 
1869  been  in  the  nineties,  and  in  1874  was  as  high  as 
98°  F.  The  rainfall  for  the  month  was  3.85  inches, 
slightly  above  the  average  for  sixteen  years,  which 
was  3.01  inches  :  it  was  less  than  that  of  May  by 
2.05  inches,  but  greatly  in  excess  of  that  of  June, 
1880,  which  was  only  1.32  inches.  The  number 
of  days  on  which  rain  fell  was  nine. 

It  is  of  interest,  in  connection  with  the  subject 
of  temperature,  to  compare  the  maxima  as  re- 
corded in  the  cities  of  New  York  and  Brooklyn. 
The  meteorological  observations  for  the  former 
city  are  made  at  Central  park  at  a  height  of  97 
feet  above  the  sea :  those  for  Brooklyn  are  made 
at  Prospect  park,  220  feet  above  the  sea -level. 
The  following  table  shows  the  maximum  and 
minimum  temperature  for  each  day  of  the  month 
of  June  at  these  two  recording-stations,  and  the 
mean  for  the  weeks  ending  June  5,  12,  19,  and  26. 
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It  will  be  seen  that  Brooklyn  has,  as  a  rule,  a 
lower  temperature  than  New  York.  Whether  this 
is  due  to  the  difference  in  elevation  of  the  reading- 
station,  or  to  some  other  cause,  we  do  not  know. 
At  some  future  time  we  hope  to  be  able  to  give 
the  record  of  temperature  as  observed  in  the 
hearts  of  the  two  cities,  which  is  really  the  tem- 
perature which  has  a  direct  bearing  upon  the  pub- 
lic health,  rather  than  that  which  obtains  at  such 
salubrious  localities  as  Central  and  Prospect  parks. 


PARIS  LETTER. 

As  the  centennial  anniversary  of  the  French 
revolution  is  to  be  celebrated  here  with  great  dis- 
play, the  government  is  pushing  on  with  great 
eagerness  all  preparations  concerning  the  exhibition 
of  1889.  The  plan  of  the  buildings  is  not  yet  exactly 
chosen,  but  will  be  soon.  It  is,  however,  already 
decided  that  a  large  and  very  high  tower  shall  be 
erected  in  the  middle  of  the  exhibition  buildings. 
The  Eiffel  tower  —  as  it  is  called,  after  the  name  of 
the  man  who  is  to  build  it  —  will  cost  a  million  of 
dollars.  It  is  to  rest  on  two  legs,  which  meet  and 
coalesce  to  form  a  single  tower  supported  by  them. 
The  arch  thus  formed  will  be  wide  and  high  enough 
to  allow  a  free  and  easy  passage  to  the  whole  of 
Notre  Dame,  if  this  cathedral  were  to  come  and 
ramble  about  the  exhibition.  The  whole  tower 
will  be  seven  times  as  high  as  the  Arc  de  tri- 
omphe.  At  present  the  question  is  how  one  f^hall 
get  up  to  enjoy  the  very  fine  view  that  will  be 
afforded  from  the  top.  An  elevator  can  be  used 
only  in  the  vertical  part  of  the  tower  :  in  the 
two  legs,  one  must  devise  some  other  plan,  on 
account  of  the  incline.  It  is  believed  that  in  the 
first,  non-vertical  part,  a  funicular  railway  will  be 
used  ;  in  the  other  an  elevator  will  do  very  well. 
But,  of  course,  both  systems  must  be  very  well 
combined,  and  every  thing  possible  must  be  done 
to  insure  the  safety  of  the  amateurs  who  wish  to 
ascend  the  tower.  This  is  not  the  easiest  part  of 
the  task  of  M.  Eiffel.  The  building  is  to  be  begun 
as  soon  as  the  necessary  funds  have  been  voted  by 
the  senate. 

A  very  interesting  meeting  was  recently  held  at 
the  Academy  of  inscriptions.  Some  days  after  I 
sent  my  last  latter,  it  was  rumored  that  M.  Mas- 
pero,  the  very  modest  and  able  director  of  the 
Boulaq  museum  of  Cairo,  had  found  some  very 
antiquated  and  interesting  mummies.  These  were 
found,  as  he  wrote  to  the  academy,  in  a  cachette 
of  DeYr  el  Bahari,  not  at  all  in  their  tombs  :  they 
had  been  hidden  to  prevent  violation.  The  mum- 
mies were  imdone  in  presence  of  Nubar-Pacha,  Sir 
Drummond  Wolff,  and  the  khedive. 

It  was  then  easily  ascertained,  by  means  of  the 
inscriptions  on  the  cloths  surrounding  the  mum- 
mies, that  one  of  them  was  the  body  of  Ramses  II. 
This  is  certainly  a  very  interesting  fact ;  and  it  is 
easily  believed  that  to  assist  at  the  unveiling  of  the 
corpse  of  a  great  conqueror,  such  as  Ramses,  who 
died  forty  centuries  ago,  causes  an  emotion  of  a 
rare  and  novel  nature.  A  photograph  of  the  mum- 
my was  produced  at  the  meeting  of  the  academy, 
and  created  quite  a  sensation.  Although  forty 
centuries  have  passed  over  this  dead  body,  the 
face  is  in  an  excellent  state  of  preservation.     The 
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expresfiion  is  that  of  a  man  of  high  blood,  grave, 
and  full  of  will.  The  head  is  rather  small ;  the 
hair  white  and  rather  thin,  esjiecially  in  front. 
The  jaw  is  very  strong  :  there  are  no  teeth  in  the 
mouth.  The  hands  are  very  elegant,  and  are  yet 
reddened  by  the  henni,  which  was  used  for  the 
body's  last  toilet. 

Two  other  corpses  have  been  found.  One  was 
in  the  sarcophagus  containing  the  remains  of 
Ramses  II.  The  body  was  not  as  well  preserved. 
It  is  believed  to  be  one  of  the  sisters  or  daughters 
of  Ramses.  The  other  corpse  is  that  of  Ramses 
in.  The  face  is  that  of  an  intelligent  and  refined 
man,  but  the  expression  of  power  and  will  is  le;» 
pronounced.  The  mouth  is  very  large,  and  the 
teeth  are  all  in  good  order.  M.  Maspero  intends 
to  have  these  royal  corpses  renovated  and  set  in 
good  order  :  they  will  then  be  exposed  in  the 
Boulaq  museum,  where  everybody  can  look  and 
wonder. 

Apropos  of  the  recent  census  of  Paris,  the  full 
results  of  which  I  have  not  yet  seen,  some  papers 
have  recalled  some  peculiarities  of  the  last  census, 
taken  in  1881.  At  that  time  there  was  one  mar- 
ried  man  of  seventeen,  one  married  woman  of 
fourteen,  three  widowers  of  eighteen,  and  two 
widows  of  sixteen.  Instances  of  old  age  were 
pretty  frequent :  6,H86  persons  were  aged  over  80 
years  ;  2,747,  over  85  ;  640,  over  90  ;  188,  over  95. 
There  were  twenty  centenarians,  —  four  bachelors, 
one  married  man,  six  widowers,  one  unmarried 
woman,  one  married  one,  and  seven  widows.  It 
seems  that  conjugal  life  is  not  very  favorable  to 
old  age :  misanthropes,  or  rather  misogyns,  may 
take  a  hint,  and  philociophers  may  moralize  on 
this  statistical  fact.  Although  the  full  results  of 
the  1886  census  are  not  known,  it  is  certain  that 
the  population  of  Paris  has  increased  by  a  hundred 
thousand  persons  since  1881.  Artists  of  all  sorts 
are  very  abundantly  represented  in  Paris ;  the 
number  being  42,626,  of  whom  over  20,000  are 
women. 

A  surgeon  of  Tours,  Dr.  Thomas,  has  recently 
communicated  a  very  interesting  fact  concerning 
the  surgery  of  the  Angers.  A  man,  white  passing 
over  a  gate,  lost  the  whole  skin  of  one  of  his 
fingers ;  a  ring  around  one  of  them  having  got 
caught  between  the  gate  and  an  iron  bar,  and  the 
weight  of  the  man  while  jumping  having  forcibly 
dragged  the  finger  through  the  ring.  The  ring  and 
the  skin  remained  an  entire  hour  on  the  gate.  Dr. 
Thomas  secured  both,  and  reintroduced  the  scalped 
finger  into  its  normal  envelope.  Although  the 
whole  skin  did  not  adhere,  a  good  part  of  it  was 
restored  to  life  ;  and  it  is  possible,  that,  if  the  o|)era- 
tioQ  could  have  been  performed  earlier,  the  result 
might  have  been  quite  satisfactory. 


M.  Grancher,  professor  in  the  medical  school  of 
Paris,  and  medical  assistant  of  M.  Pasteur,  espe- 
cially in  anti-rabid  inoculations,  —  Pasteur  not 
being  legally  qualified  for  medical  practice,  — 
recently  gave  a  very  interesting  lecture  at  the 
Paris  exhibition  for  hygiene,  on  rabies.  He  di- 
vides the  persons  who  apply  to  Pasteur  for  treat- 
ment into  three  classes,  —  1**,  those  who  have 
been  bitten  by  dogs  positively  rabid,  which  have 
communicated  rabies  to  other  dogs,  or  from  whoso 
nervous  system  rabbits  have  been  rendered  rabid  ; 
2^,  those  bitten  by  dogs  pronounced  rabid  during 
life  or  after  death  by  veterinarians  ;  8°,  those 
bitten  by  dogs  of  which  nothing  is  known.  Put- 
ting aside  persons  bitten  recently,  and  whose  fate 
is  yet  uncertain,  M.  Grancher  says  that  the  total 
of  persons  coming  under  the  three  preceding  classes 
is  1,885.  As  to  the  first  category,  according  to  a 
very  severe  and  strict  statistical  review  by  M.  Le- 
blanc,  the  usual  death-rate  of  persons  bitten  and 
not  inoculated  is  16  per  cent.  When  Pasteur's 
method  is  employed,  this  death-rate  is  only  1.04 
per  cent.  In  the  second  category,  with  Pasteur's 
treatment,  it  is  only  0.46  per  cent.  No  account  is 
taken  of  the  third  category,  for  reasons  easily 
understood.  Now,  if  account  is  taken  only  of  the 
persons  that  have  been  bitten  in  the  face  or  on  the 
hands,  it  is  known,  on  the  authority  of  Brouardel, 
that  the  usual  death-rate  is  80  per  cent.  With 
Pasteur's  method,  the  death-rate  becomes  1.80 
per  cent  for  the  first  category,  and  0.75  per  cent 
for  the  second.  As  to  wolf  rabies,  the  preventive 
inoculations  seem  to  exert  a  very  powerful  and 
useful  influence.  The  normal  death-rate  is  66  per 
cent ;  on  inoculated  persons  it  is  only  14  per  cent. 

Upon  the  whole,  the  more  time  advances,  the 
more  Pasteur's  method  seems  to  be  a  really  useful 
one,  and  one  of  which  much  is  to  be  expected  in 
the  future  as  well  as  in  the  present.  But  this 
success  must  also  be  a  very  forcible  incentive  to 
the  study  of  the  manner  in  which  other  parasitical 
diseases  may  be  prevented.  Rabies  is  certainly  a 
very  terrible  tliseabc  ;  but  it  must  be  said,  that, 
although  very  deadly,  it  is  not  an  important  cause 
of  death.  It  would  be  much  more  useful  for  man- 
kind to  be  able  to  cure  tuberculosis,  diphtheria, 
cholera,  or  the  yellow -fever  ;  and  it  is  to  be  hoped 
that  Pasteur  and  others  will  give  their  attention 
to  the  subject.  Pasteur's  splendid  success  is  well 
fitted  to  give  an  impulse  to  new  studies  and  re- 
searches, and  we  sincerely  hope  that  it  will.  Much 
is  done,  certainly,  by  Jenner's  and  Pasteur's  work, 
but  much  more  remains  to  l>e  dooe.  The  only 
difference  is,  that  future  experimenters  are  in 
possession  of  a  method  of  study  which  had  hither- 
to been  totally  wanting.  From  a  theoretical  point 
of  view,  there  is  no  a  priori  reason  against  the 
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possibility  of  preventing  or  curing  parasitic  dis- 
eases, such  as  tuberculosis,  cholera,  diphtheria, 
etc. 

At  the  last  meeting  of  the  Academy  of  medi- 
cine M.  J.  Rochard  gave  some  very  interesting 
notes  concerning  the  consumption  of  alcohol  in 
France.  During  the  last  forty  years,  the  annual 
quantity  of  alcohol  which  is  used  for  drink  has 
nearly  doubled,  but  the  evil  which  has  resulted 
therefrom  has  more  than  doubled.  This  is  due, 
according  to  M.  Rochard  and  others,  to  the  im- 
pure quality  of  many  alcoholic  drinks  or  liquors, 
and  to  the  fact  that  amylic  alcohol  is  often  added 
to  ethylic.  It  is  well  known  that  amylic  alcohol  is 
a  dangerous  and  deleterious  liquid,  and  even  in 
small  quantities  a  real  poison.  Since  1880  the 
number  of  cabarets,  or  wine-shope,  has  become 
very  great :  the  number  is  320,000,  and  it  is  cal- 
culated that  there  is  one  cabaret  to  twenty -five 
persons.  Thegreat  abundance  of  deleterious  alco- 
hol may  be  explained  in  part  by  the  decrease  of 
production  of  ordinary  wines,  due  to  the  ravages 
of  phylloxera.  The  result  is,  that  a  great  amount 
of  Spanish  or  Italian  wines  of  inferior  quality  are 
brought  into  France  :  as  they  have  no  taste,  alco- 
hol is  added,  and  almost  always  amylic  alcohol  is 
used.  As  the  senate  asked  the  opinion  of  the 
Academy  of  medicine  concerning  the  question, 
the  academy  has  answered  as  follows :  First,  the 
addition  of  alcohol  ought  to  be  forbidden  ;  sugar 
only  ought  to  be  added  during  the  fermentation 
process.  Government  ought  to  prevent  all  intro- 
duction into  France  of  alcoholized  wines,  and  pre- 
vent the  traffic  in  wines  containing  over  twelve 
degrees  of  alcohol :  twelve  degrees  must  be  the 
utmost  allowed,  instead  of  fifteen  as  at  present. 
Lastly,  the  number  of  cabarets  ought  to  be  much 
diminished,  and  they  ought  to  be  very  well  and 
frequently  inspected.  Such  is  the  course  proposed 
by  the  Academy  of  medicine.  The  different  con- 
clusions adopted  by  a  special  committee  will  be 
discussed  at  the  next  meeting,  and  the  opinion  of 
the  academy  will  then  be  sent  to  the  senate.  In 
our  next  letter  we  shall  let  you  know  the  result  of 
this  discussion. 

In  another  recent  meeting  of  the  same  society, 
M.  Andouard  of  Nantes  communicated  an  inter- 
esting note  concerning  some  cases  of  excellent 
preservation  of  dead  bodies,  notwithstanding  ex- 
posure. It  has  long  been  well  known  that  corpses 
become  mummified  in  dry  sand  or  earth,  or  in 
heated  deserts.  It  may  be  so  in  constantly  heated 
rooms ;  but  it  has  not  been  ascertained  yet  that 
a  dead  body  exposed  to  open  air  can  also  escape 
decomposition,  or  rather  putrefaction.  It  is  well 
known,  however,  that  in  Toulouse,  for  instance, 
dead  bodies  are  veiy  well  preserved  in  open  air, 


when  they  have  been  entombed  for  a  year  or  two  in 
an  hermetically  closed  vault ;  that  at  the  great  St. 
Bernard  pass  in  Switzerland  the  bodies  of  the 
travellers  killed  by  avalanches,  or  frozen  during 
their  journey,  as  well  as  those  of  the  monks  who 
live  in  the  refuge  of  the  pass,  are  never  buried, 
but  simply  laid  out  in  small  buildings  or  under- 
ground cellars ;  and  they  never  decompose,  on 
account  of  the  dryness  of  the  air,  and  the  cold 
which  always  prevails,  —  a  very  singular  and  in- 
teresting sight  which  travellers  ought  not  to  forget 
to  ask  for  when  they  cross  the  pass  in  summer. 
But  in  both  of  these  cases  there  is  a  reason  for 
non-decomposition.  In  the  first,  corpses  become 
saponified  by  remaining  in  dry  air;  in  the  second, 
cold  is  the  agent  of  preservation. 

M.  Andouard  recently  met  with  a  case  in  which 
a  young  girl  remained  a  whole  year  in  the  place 
in  which  she  wis  murdered.  The  body,  one  year 
after  death,  was  so  very  well  preserved  that  it  was 
thought  that  some  chemicals  or  antiseptics  had 
been  used.  In  fact,  none  had  been  used  ;  and  the 
preservation  of  the  body  —  in  a  cellar  —  was  due 
to  the  fact  that  the  temperature  was  low,  that 
ventilation  was  very  imperfect,  hardly  possible 
even,  and  that  the  cellar  was  very  dry.  In  fact, 
there  was  in  this  case  a  natural  combination  of 
the  conditions  favorable  to  non-decomposition. 
The  changes  in  the  tissues  of  the  corpse  ^ere  very 
curious.  The  body  had  lost  a  great  deal  of  weight. 
The  skin  was  hard,  dry,  and  rigid.  Muscular  and 
vascular  tissues  underneath  had  all  disappeared : 
in  place  of  these  was  found  a  sort  of  fibrillar  sub- 
stance, of  a  spongy  nature,  made  up  of  dried 
cellular  and  conjunctive  tissues,  and  of  a  sort  of 
dust.  This  dust  was  the  result  of  an  incalculable 
amount  of  dead  acarii  and  of  their  eggs  ;  and  the 
presence  of  these  insects  is  the  reason  for  the 
preservation  of  the  body.  They  absorbed  all 
liquid  and  putrescible  structures.  M.  Andouard's 
paper  is  a  very  useful  one,  and  it  would  be  very 
interesting  to  meet  with  other  similar  cases.  In 
fact,  the  decomposition  process  of  dead  bodies, 
either  buried  or  unburied,  is  not  very  well  known, 
and  the  matter  is  worth  studying. 

Professor  Hosso  of  Turin  has  recently  made 
known,  in  the  Archives  italiennes  de  biologiey  many 
interesting  results  of  his  experiments  on  the  respi- 
ratory function.  His  conclusions  are  new,  and  the 
facts  he  has  discovered  had  hitherto  escaped  ob- 
servation. First  of  all,  he  noticed  that  there  is 
no  regular  respiratory  rhythm,  but  that  there  are 
some  pretty  regiilar  irregularities  in  the  way  we 
breathe.  During  heavy  sleep,  these  irregularities 
are  very  noticeable,  when  Marcy's  pneumograph  is 
used.  There  are  regular  series  of  deep  and  strong 
inspirations,  followed  or  separated  by  series  of 
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shallow  and  weak  ones  ;  and  in  both  of  these  series 
the  diapliragin  and  thoracic  muscles  do  not  take 
equal  parts.  When  the  diaphragm  works  much, 
the  other  muscles  take  some  rest,  and  reciprocally. 
When  mind  and  Ixxly  ore  (|uiet,  the  respiration  is 
less  deep  and  more  frequent,  and  the  diaphragm 
is  somewhat  lazier  than  usual.  But  a  more  im- 
portant fact  is,  that  the  number  and  depth  of  the 
respiratory  movements  are  not  proportioned  to  the 
needs  of  the  organism,  and  the  conclusion  drawn 
therefrom  is,  that  we  usually  breathe  inore  than 
is  necessary,  when  in  ordinary  conditions  under 
the  sea-level  barometric  pressure.  For  instance, 
on  high  mountains  we  breathe  less  air  than  on  the 
sea-level,  and  do  not  find  ourselves  any  the  worse 
for  it.  M.  Mosso  gives  many  other  very  interest- 
ing conclusions,  some  of  which  refer  to  the  Cheym- 
Stokes  respiratory  rhythm  ;  but  we  cannot  give 
more  than  the  principal  facts  in  this  letter.  How- 
ever, we  must  quote  the  singular  and  unexi)ected 
conclusion,  that  there  is  no  unique  respiratory 
centre.  This  conclusion  seems  rather  difficult  to 
admit,  but  the  matter  is  worth  investigation.  Pro- 
fessor MosHo*s  memoir  is  a  very  long  one,  and  can- 
not be  easily  reviewed  in  a  short  space. 

Another  interesting  paper  on  the  biological 
sciences  is  that  of  Professor  Sanson,  on  *  The  com- 
parison of  the  living  organism  as  an  animated 
motor  with  the  steam-engine.*  His  conclusion  is 
that  the  animated  motor  is  more  economical  than 
the  engine,  if  it  is  asked,  not  which  of  the  two 
gives  most  work,  but  which  gives  the  kilogram- 
metre  at  least  cost-price.  But  this  conclusion  ap- 
plies only  to  crises  in  which  a  great  ex{)enditure  of 
force  is  not  required.  For  instance,  in  cases  where 
twenty  horses  can  do  as  well  as  a  steam-engine,  it 
is  more  economical  to  use  the  horses,  and  it  is  all 
the  more  so  that  less  energy  is  required ;  but  if 
fifty  horses  can  do  the  work  of  a  steam-engine,  it 
is  better,  that  is.  more  economical,  to  have  it  done 
by  steam.  Professor  Sanson*s  paper  has  been 
published  in  the  Revue  scientiflque  of  June  19, 
1886. 

An  interesting  thesis  was  published  some  days 
ago  by  M.  L.  Boutan.  assistant  of  Professor  de 
Lacaze-Duthiers.  Tlie  subject  of  it  is  the  « Anat- 
omy and  development  of  Fissurella,*  a  gastropod 
mollusk.  The  most  important  fact  is,  that  in  lar- 
val development,  Fissurella  passes  by  two  stages 
which  very  much  remind  us  of  two  adult  gastro- 
pod forms  of  life  :  one  resembles  Emarginula ;  the 
other,  Bimula. 

Among  the  recent  publications  I  will  point  to 
the  supplementary  volume  published  for  1886  by 
the  Archives  de  zoologie  expMmentale  et  ghi^rale. 
As  this  scientific  periodical  is  now  overcrowded, 
some  contributors  conceived  the  idea  of  publish- 


ing their  own  memoirs  at  their  own  expense,  and 
making  a  volume  identical  with  the  ordinary  one  ; 
as  is  often  done  by  the  Zeitschrift  ffir  wisaen- 
achafiliche  zoologie  when  papers  are  too  abundant. 
Tliis  supplementary  volume,  printed  and  bound 
exactly  in  the  same  style  as  the  ordinary  ones,  con- 
tains four  memoirs.  One  is  by  Y.  Delage,  profes- 
sor of  zoology  in  the  8or bonne,  on  a  Balaenoptera 
musculus  found  on  the  Normandy  coast.  It  con- 
tains a  numl)er  of  new  anatomical  facts  concern- 
ing this  animal,  and  is  accompanied  by  a  series  of 
very  fine  plates.  The  second  memoir  relates  to 
the  physiology  of  muscular  contraction  of  inverte- 
brated  animals  (with  thirty-five  graphiques),  by 
H.  de  Varigny,  D.Sc.  Tlie  third  is  by  J.  Deniker, 
D.Sc.,  and  is  an  excellent  monograph  of  a  Gorilla 
foetus,  from  an  anatomical  point  of  view.  Very 
little  has  been  known  hitherto  on  that  subject. 
Tlie  last  one  is  M.  Boutan*s  memoir,  of  which  we 
have  just  spoken.  This  supplementary  volume  is 
a  very  big  one,  and  contams  a  great  many  more 
engravings  and  plates  than  the  ordinary  ones  do. 
It  is  to  be  hoped  that  the  enterprise  of  the  authors 
will  prove  successful,  and  encourage  other  similar 

experiments.  V. 

Paris.  July  10. 


NOTES  AND  NEWS. 

Professor  Weichselbaum  of  Vienna  lias  re- 
cently collecte<l  the  opinions  of  the  leading  medi- 
cal authorities  on  the  causation  of  pneumonia, 
and  regards  the  proof  of  its  liacterial  origin  as 
abundantly  established.  He  has  investigated  one 
hundred  and  twenty-seven  cases,  besides  having 
made  a  large  numlx^r  of  exi)eriments,  using  the 
material  obtaine<l  from  lungs  affected  with  this 
inflammation.  As  a  result  of  his  labors,  he  finds 
four  varieties  of  micro-organisms  in  this  affection: 
1.  The  diplococcus  pneumoniae,  which  twcurred 
in  ninety-one  of  the  cases  (these  are  oval,  ellipti- 
cal, or  round  cocci,  and  are  sometimes  in  pairs 
and  sometimes  form  chains);  2.  StreptoccKCUs 
was  found  in  twenty  cases  (this  microl)e  resembles 
the  first  variety,  but  is,  as  a  rule,  more  s[>herical) ; 
8.  Staphylococcus  aureus  s.  albiis  was  detected 
only  in  secondary  pneumonia  ;  4.  Bacillus  pneu- 
moniae, as  its  name  implies,  is  rod-sliaped  (this 
form  was  found  hi  nine  cases).  Whenever  other 
affections  co-existed  with  pneumonia,  and  ap- 
peared to  be  secondary  to  it,  as  in  meningitis, 
pleurisy,  or  pericarditis,  they  were  determined  to 
be  due  to  these  micro-organisms. 

—  The  senate  conferees  on  the  naval  appropria- 
tion bill  have  receded  from  their  disagreement  to 
the  clause  making  provision  for  the  new  observa- 
tory buildings.    This  practically  insures  the  a;i- 
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propriation  of  fifty  thousaDd  dollars  to  start  the 
work,  the  entire  cost  of  which  is  estimated  at 
Dearly  six  hundred  thousand  dollars. 

—  Dr.  George  L.  Fitch  has  for  five  years  been 
in  charge  of  the  lepers  in  the  Sandwicli  Islands. 
He  gives  it  as  his  opinion,  based  on  careful  study 
and  attempts  to  inoculate  the  virus  into  healthy 
persons,  that  leprosy  is  not  a  contagious  disease. 

—  A  new  and  interesting  form  of  stereoscope 
has  recently  been  described  by  Mr.  Stroh,  before 
the  Royal  society  of  England.  The  apparatus 
consists  of  two  dissolving-view  lanterns  placed 
side  by  side,  each  of  which  throws  a  magnified 
stereoscopic  picture  on  the  screen.  In  front  of 
these  lanterns  there  is  a  rotating  disk,  portions  of 
which  are  cut  away,  alternately  shutting  off  the 
picture  from  each  lantern.  By  so  arranging  the 
rotating  disk  as  to  permit  each  eye  to  see  only 
the  view  from  one  of  the  lanterns  during  its  very 
brief  exposure,  a  stereoscopic  effect  is  produced, 
the  impression  of  each  picture  remaining  upon 
the  retina  of  the  corresponding  eye  long  enough 
to  appear  to  be  continuous. 

—  Prof.  Charles  Upham  Shepard,  jun.,  has  de- 
posited his  collection  of  meteorites  in  the  national 
museum  at  Washington.  The  collection  repre- 
sents nearly  two  hundred  distinct  falls,  and  con- 
tains many  exceptionally  fine  specimens.  The 
iron  from  Dalton,  Qa.,  weighing  one  hundred  and 
seventeen  pounds,  is  the  largest  meteorite  in  the 
display,  and  is  almost  perfect.  Only  a  small 
piece  has  been  cut  from  the  lesser  end. 

—  Dr.  William  L.  Dudley,  late  Miami  medical 
college,  Cincinnati,  has  accepted  the  chair  of 
chemistry  in  Vanderbilt  university,  Nashville, 
Tenn. 

—  The  volume  of  the  Ray  society  (England)  for 
1885  is  made  up  of  the  late  Mr.  Buckler^s  life- 
histories  of  British  butterflies,  with  colored  plates 
of  their  earlier  stages.  Moi^t  of  the  descriptions 
have  appeared  piecemeal  before  ;  but  the  work  is 
rendered  more  complete  by  additions  from  his 
note-book,  and  new  observations  by  his  friend  and 
colleague,  Mr.  Hellins.  Seventeen  plates,  with 
two  hundred  and  fifty-five  figures,  are  given,  and 
the  drawings  are  better  than  the  average.  The 
industry  of  Mr.  Buckler,  who  made  all  the  draw- 
ings, is  shown  in  the  remarkable  fact  that  some 
part,  at  least,  of  the  history,  is  given  for  fifty-eight 
of  the  sixty -three  British  species.  It  is  a  pity  that 
no  drawings  whatever  of  eggs  are  given. 

—  The  lectures  now  being  delivered  at  Oxford 
by  Professor  Sylvester  on  his  new  theory  of  re- 
ciprocants  will  appear  in  the  coming  numbers  of 
the  American  journal  of  mathematica.     The  lec- 


tures are  presented  in  quite  simple  style,  and  will 
be  exceedingly  interesting  to  all  students  of  the 
modern  algebra,  or,  more  accurately,  of  the  the- 
ory of  invariants.  The  first  eight  or  nine  lectures 
will  appear  in  the  forthcoming  number  of  the 
Journal,  vol.  viii.  No.  3. 

—  *  Solar  heat,  gravitation,  and  sun  spots,' 
by  J.  H.  Kedzie  (Chicago,  S,  C.  Griggs  &  Co., 
1886),  is  certainly  a  book  which  deserves  little 
praise.  If  one  is  not  convinced  by  the  title  alone, 
he  will  find,  in  the  rambling  epeculation  of  the 
author,  sufficient  evidence  that  he  is  treating  of 
theories  far  beyond  him,  and  of  the  history  and 
development  of  which  he  knows  nothing. 

—  The  Sanitary  engineer  has  collected  and  pub- 
lished in  kxx)k  form  a  number  of  articles  which 
have  appeared  in  that  journal  upon  *  Steam-heat- 
ing problems.*  This  collection  is  published  partly 
because  their  previous  book  upon  '  Plumbing  and 
house-drainage  problems '  was  well  received.  The 
book  is  intended  to  be  useful  to  those  who  design, 
construct,  and  have  charge  of  steam-heating  ap- 
paratus. 

—  *  Laboratory  calculations  and  specific  gravity 
tables,*  by  John  S.  Adriance  (New  York,  Wiley),  is 
intended  to  aid  students  and  analytical  chemists 
in  their  calculations.  The  author  has  collected 
those  tables  which  are  constantly  needed  in  the 
laboratory,  ha>  edited  them  with  care,  and  it  is 
probable  that  the  book  will  be  found  to  fill  its 
place  satisfactorily. 

—  Prof.  B.  O.  Peiroe  of  Harvard  has  recently 
published  *  The  elements  of  the  theory  of  the  New- 
tonian potential  function*  (Boston,  Ginn),  as  he  calls 
it.  The  book  is  made  up  of  lecture-notes  used  by 
the  author  during  the  last  four  years,  and  can  be 
used  by  those  familiar  with  the  first  principles  of 
the  calculus.  The  author  found  it  difficult  to  find 
in  any  single  English  book  a  treatment  of  the  sub- 
ject at  once  elementary  enough  and  at  the  same 
time  suited  tc  the  purposes  of  such  as  intended  to 
pursue  the  subject  further  or  wished  without 
making  a  specialty  of  mathematical  physics  to 
prepare  themselves  to  study  experimental  physics 
thoroughly  and  understandingly.  The  book  is 
divided  into  five  chapters.  —  on  the  attraction  of 
gravitation,  the  Newtonian  potential  function  in 
the  case  of  gravitation,  the  Newtonian  potential 
function  in  the  case  of  repulsion,  the  properties  of 
surface  distributions  (Green's  theoreo)),  and  elec- 
tro-statics. There  are  certainly  few  better  able  to 
produce  such  a  book  than  Professor  Peirce. 

—  Messrs.  J.  B.  Lippincott  &  Co.  have  in  press 
a  *  Manual  of  North  American  birds,*  by  the 
eminent    ornithologist,    Prof.    Robert   Ridgway, 
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curator  department  of  birds  in  the  Smitlisonian 
institution.  The  work  is  to  contain  some  485 
illustrations  suitably  executed,  and  will  conform 
to  the  geographical  limits,  classificationB,  namera- 
tion,  and  nomenclature  adopte<l  by  the  American 
ornithological  union.  We  doubt  not  it  will  be  a 
most  important  contribution  to  the  literature  of 
the  subject,  and  presume  that  naturalist  and 
sportsman  alike  will  find  in  it  an  aid. 

—  Mr.  N.  S.  Goss's  revised  list  of  the  'Birds  of 
Kansas*  gives  notes  on  three  hundred  and  thirty- 
five  species  occurring  in  that  state,  one  hundre<l 
and  seventy -five  of  which  are  known  to  breed 
within  its  limits.  This  little  work  contains  the 
results  of  a  large  amount  of  ]al)or,  and  is  highly 
cre<litable  to  its  author. 

—  'The  young  collector'  (London,  Sonnenschein 
d*  Co.)  is  the  title  of  a  very  cheep  and  convenient 
series  of  small  handbooks  designed  for  the  ama- 
teur, tastefully  and  neatly  gotten  up.  and  issued 
at  one  shilling  each.  Four  of  them,  so  far,  have 
appeared],  on  *  Mosses/  by  J.  E.  Bagnall;  on  'British 
butterflies,  moths,  and  beetles,'  by  V.  F.  Kirby ; 
on  '  Seaweeds,  shelln,  and  fossiU,*  by  Peter  Gray 
and  B.  B.  Wco^lward  ;  and  on  *  English  coins  and 
tokens,'  by  L.  Jewitt  and  B.  V.  Head.  These  little 
handy  handbooks  contain  simple  directions  for 
the  collection  and  preservation  of  specimens,  with 
a  general  intro<hiction  to  scientific  classification, 
habits,  etc.,  inter])er8ed  with  numerous  engrav- 
ings. To  the  boy  or  girl  with  an  awakening 
propensity  to  collect  (and  every  healthy  boy  at 
some  perioil  of  his  career  has  a  niore  or  less  en- 
during hobby  of  some  sort  or  other),  these  little 
works  will  serve  as  useful  guides  even  in  America. 
Why  cannot  some  publisher  get  out  similar  and 
as  cheap  handbooks,  more  expressly  serviceable 
for  the  young  American  collector  ? 

—  The  longest  clock  pendulum  known  is  said 
to  be  one  in  Avignon,  France,  measuring  sixty- 
seven  feet,  to  which  is  attachetl  a  weight  of  one 
hundred  and  thirty-two  pounds.  Its  movement  is 
slow,  passing  through  an  arc  of  between  nine  and 
ten  feet  in  four  seconds  and  a  half. 

—  Mr.  J.  H.  Long,  in  a  recent  paper  on  the  mi- 
croscopic examination  of  butter,  arrives  at  the 
conclusions,  that.  '*  taking  all  things  into  consider- 
ation, we  have  no  absolutely  certain  method  of 
distinguishing  between  butter  and  some  of  its 
substitutes,  and  that,  of  all  methods  proposed, 
the  microscopic  are  perhaps  the  least  reliable.*' 
These  conclusions  are  similar  to  the  ones  reached 
by  Prof.  H.  A.  Webster,  but  are  directly  op|X)sed 
to  those  of  Dr.  Taylor. 

— The  mortality  of  horses  in  New  York  City 


during  1885  reached  nearly  seven  thousand  ;  and 
during  the  past  six  years  nearly  forty  thousand 
dead  horses  were  received  at  the  receiving-docks. 

—  Recent  researches  by  Messrs.  Ck)leman  and 
McKendrick  of  England,  on  the  effects  of  extreme 
cold  on  certain  microbes,  especially  those  con- 
cerned in  putrefactive  changes,  show  that  the 
organisms  are  killed  by  exposure  to  a  temperature 
of  from  80^  to  120^  F.  below  zero,  though  their 
germs  are  unaffected,  and  speedily  develop  after 
an  increase  of  temperature. 

—  We  learn  from  the  *4</ienaeMm  that  the  neces- 
sary funds  have  lM.»en  granted  for  the  expenses  of 
the  British  ex]MHlition  to  observe  the  total  eclii>se 
of  the  sun  on  Aug.  29.  The  party,  which  will  prob- 
ablv  include  Mr.  Maunder  and  Mr.  Turner  of  the 
(fret»nwich  observatory,  will  occupy  three  stations 
on  the  island  of  Grenada  in  the  Weft  Indies.  To- 
tality occurs  there  about  quarter-past  seven  o'clock 
in  the  morning,  and  lasts  very  nearly  four  min- 
utes. A  proposal  was  maile  some  time  ago  to  de- 
spatch a  German  jmrty  to  Benguela  on  the  west 
coast  of  Africa,  the  most  favorable  i)oint  from 
which  ol)servations  could  be  made  ;  but  we  have 
not  heard  that  it  has  assuine«i  a  tangible  form. 
The  bill  intnnhKXHl  in  congress  for  fitting  out  an 
American  expeiiition  seems  to  have  l)oen  buried 
with  some  committee,  and  it  is  now,  of  course,  too 
late  for  proper  pre}>aration,  even  if  the  bill  could 
\)e  pushed  through. 

—  The  prosidc»nt  of  the  province  of  the  Ama- 
zonas,  Brazil,  luts  authorized  the  employment  of 
Francisco  Pfaff,  of  Geneva,  Switzerland,  as  the 
chemist  of  the  lK)tanical  gardens  established  at 
Manaus  a  few  years  ago.  It  will  be  the  duty  of 
the  chemist  to  study  and  report  upon  the  mwlici- 
nal  and  industrial  pro[K>rtie6  of  the  plants  of  the 
Amazon  valley. 


LETTERS  TO  THE  EDITOR. 

«%  Corrf»irtmdeHt»  are  rtqueitteH  to  he  at  brief  at  pottible.    Th$ 
irrtter't  name  it  in  all  caitei'  requtred  at  pntof  of  o<iod  Jaith. 

Sea-level  and  ocean-currents. 

The  subject  of  8ea-lev<>l  and  (K'ean-currpnts  is  not 
BO  Rimplti  that  there  in  not  room  for  <liff<>reiicea  of 
opinion.  It  is  not  to  h-*  denied  that  exceptionally 
stronsr  winds,  such  as  Texas  northers  or  those  of 
violent  cyclonen,  often  cause  considerable  changes  of 
sea  level  in  shallow  water  like  that  of  Lake  Erie,  or 
of  the  thin  stratum  of  the  same  depth,  and  much 
less  near  the  shore,  along  the  Atlantic  coast  and  the 
h»»rder  of  the  Gulf  of  Mexico,  extendinfi:  mostly  to 
a  distan^^e  many  miles  from  the  coast,  where  the  bot- 
tom of  the  shallow  water  drops  off  abruptly  into 
deep  sea-water.  But  the  effects  of  winds  of  the 
same  strenf^th  upon  deep  sea-water  are  comparative- 
ly very  small. 

If  we  suppose  I^ke  Erie  to  be  two  hundred  miles 
in  length  and  two  hundred  feet  in  depth,  and  a  wind 
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with  a  velocity  of  forty  miles  per  hour  to  hlow  over 
it  from  one  end  to  the  other,  wo  have,  j^o  doubt,  ap- 
proximately the  conditions  under  which  Dr.  New- 
berry made  his  observations.  Such  a  wind,  then, 
causes  a  surface  gradient  in  Lake  Erie  of  four  feet 
in  two  hundred  miles.  The  first  effect  of  the  wind  is 
to  drive  the  surface  water  from  one  end  of  the  lake 
toward  the  other,  and  thus  to  c^use  a  grradually  in- 
creasing surface  gradient.  The  difference  of  pressure 
arising  from  this  gradient  causes  a  counter-current 
in  the  lower  strata  of  the  lake,  and  the  static  con- 
dition with  regard  to  change  of  gradient  takes  place 
when  the  force  arising  from  this  gradient  is  sufficient 
to  overcome  the  friction,  and  maintain  a  counter- 
current  foifficient  to  return  the  water  below  just  as 
fast  as  it  is  driven  forward  above  by  the  wind.  This 
is  required  to  satisfy  the  condition  of  continuity,  — 
a  condition  which,  in  all  such  cases,  must  be  satisfied 
after  the  maximum  gradient  has  been  reached,  and 
there  is  no  further  accumulation  of  water  at  the  one 
end  or  a  diminution  at  the  other. 

The  force  of  the  wind  is  applied  directly  to  the 
surface  only,  but  is  communicated  to  the  strata  be- 
low by  means  of  the  friction  between  the  successive 
strata  of  gradually  decreasing  velocities  with  in- 
crease of  depth  in  the  upper  strata,  and  gradually 
increasing  velocities  in  the  contrary  direction  at 
depths  below  the  neutral  plane  which  separates  the 
direct  from  the  counter  currents.  If  we  assume,  as 
usual,  that  friction  is  proportional  to  the  relative 
velocities  between  the  strata,  then,  in  order  to  dis- 
tribute equally  the  force  at  the  surface  to  the  strata 
below,  it  is  necessary  for  these  relative  velocities  to 
decrease  in  proportion  to  increase  of  depth,  and 
finally  vanish  ;  and  consequently  the  absolute  velocity 
must  be  comparatively  very  great  at  the  surface, 
and  diminish,  rapidly  at  first  and  then  gradually  less, 
until  the  neutral  plane  is  reached,  when  this  velocity 
vanishes,  and  changes  sign  at  lower  depths.  Since 
the  direct  velocities  in  the  upper  strata  are  very  great 
in  comparison  with  those  of  the  retrograde  motion 
below,  it  is  evident  that  the  neutral  plane  cannot  be 
at  any  great  depth  in  comparison  with  the  whole  ; 
since  where  the  velocities  are  least  the  transverse 
sectional  areas  munt  be  greatest,  in  order  that  there 
may  be  as  much  fiow  in  the  one  direction  as  the 
other. 

Upon  the  hypothesis  of  no  frictional  resistance 
from  the  bottom  to  the  counter-fiow  below,  the  rela- 
tive velocities  between  the  strata  would  vanish,  and 
the  maximum  velocity  of  the  counter-current  would 
take  place,  at  the  bottom.  In  this  case  the  force  by 
which  the  water,  held  at  a  certain  gradient  by  the 
force  of  the  wind,  tends  to  be  restored  to  its  level, 
is  an  exact  meaisure  of  the  force  of  the  wind.  This 
force,  it  is  well  known,  is  measured  by  the  product 
of  the  mass  into  the  acceleration  of  gravity  along 
the  descending  gradient.  But  the  mass  for  the  same 
lake  being  proportional  to  the  depth,  and  the  ac- 
celeration proportional  to  the  gradient,  a  relative 
measure  of  the  force  of  the  wind  is  the  surface 
gradient  multiplied  into  the  depth.  For  the  same 
wind,  therefore,  the  gradient  is  inversely  as  the 
depth. 

In  the  case  of  frictional  resistance  to  the  counter- 
current  at  the  bottom,  as  there  always  is,  of  course, 
the  maximum  velocity  of  the  counter- flow,  and  the 
vanishing  of  the  relative  velocities,  take  place  at  a 
plane  a  little  above  the  bottom  :  and  in  this  case  the 
static  gradient  most  be  such  that  the  force  arising 


from  it  must  not  only  be  sufficient  to  overcome  the 
force  of  the  wind,  as  communicated  by  friction  to 
the  several  strata  down  to  the  plane  of  the  greatest 
velocity  of  counter-flowr,  but  likewise  to  overcome 
the  friction  of  the  bottom,  communicated  in  like 
manner  upward  to  the  strata  above,  as  far  as  to  the 
plane  of  greatest  velocity  of  counter-fiow,  where  the 
relative  velocities  vanish,  and  where,  consequently, 
the  effect  of  friction  from  the  bottom  must  stop. 
But  this  is  small  in  comparison  with  the  whole  force, 
and  for  different  depths  is  proportional  to  the 
gradient.  We  therefore  still  have,  for  a  relative 
measure  of -the  force  of  the  same  wind,  in  the  case 
of  varying  depths,  the  product  of  the  gradient  into 
the  depth,  and  consequeutly  the  gradient  inversely 
as  the  depth. 

If,  then,  we  suppose  the  depth  of  Lake  Erie  to  be 
increased  60  times,  or  to  the  depth  of  12.000  feet,  a 
wind  with  a  velocity  of  40  miles  per  hour  would  cause 
a  gradient  of  only  the  one-sixtieth  part  of  the  ob- 
served gradient,  or  0.8  of  an  inch,  in  200  miles  ;  but, 
on  the  other  hand,  if  the  depth  were  less,  the  gradi- 
ent would  be  proportionately  increased.  Hence  it  is 
seen  how  greatly  the  gradient,  and  consequently  1  he 
change  of  sea-level,  belonging  to  a  given  wind,  de- 
pends upon  depth.  But  the  difference  of  sea-level, 
of  course,  other  conditions  being  the  same,  is  propor- 
tional to  the  length.  Hence,  if  we  increase  the  length 
of  the  lake  15  times,  or  to  a  length  of  3.000  miles,  the 
difference  of  level  then  would  l>e  15  times  0.8  of  an 
inch,  or  one  foot  With  the  depth  increased  60  times 
and  the  length  15  times,  we  have  approximately  the 
conditions  of  a  section  of  the  Atlantic  Ocean  extend- 
ing from  New  York  harbor  to  the  coast  of  France  ; 
and  a  westerly  wind,  therefore,  of  a  velocity  of  40 
miles  per  hour,  would  cause  the  sea-level  to  be  one 
foot  higher  at  the  latter  place  than  at  the  former. 
But  the  average  wind  blowing  across  the  Atlantic  we 
know  is  very  much  less  than  this,  and  therefore  its 
effect  cannot  be  nearly  so  great  as  this. 

The  mean  annual  velocity  of  the  wind  across  the 
Atlantic  in  middle  latitudes  is  approximately^  known 
from  the  mean  barometric  gradient.  The  difference 
between  the  annual  mean  of  the  barometer  at  Ice- 
land and  the  parallel  of  35''  is  about  10  millimetres  ; 
and  this  gives  a  gradient  on  the  parallel  of  45^  which 
corresponds  to  a  westerly  wind  of  about  8  miles  per 
hour.  The  relation  between  wind  friction  upon  water 
and  the  velocity  of  the  wind  is  somewhat  uncertedn ; 
but  it  increases  at  least  at  as  great  a  rate  as  the 
first  power  of  the  velocity,  and  probably  at  a  rate 
considerably  greater.  But,  assuming  it  to  be  as  the 
velocity,  then  the  average  westerly  wind  between 
America  and  France  causes  a  difference  of  sea-level 
between  the  two  of  only  2.4  inches.  If  wind-friction 
were  as  the  square  of  the  velocity,  it  would  be  only  a 
half-inch.  It  undoubtedly  falls  somewhere  between 
these  two  values,  but  even  by  the  former  the  effect 
of  the  average  wind  in  causing  a  difference  of  sea- 
level  is  very  small. 

But  there  is  another  argument,  entirely  independ- 
ent of  the  observations  on  Lake  Erie,  or  any  absolute 
wind  velocities,  from  which  we  deduce  about  the 
same  conclusions.  It  is  well  known  from  barometric 
monthlv  averages  that  the  barometric  gradient  be- 
tween Iceland  and  the  parallel  of  35^  is  at  least  twice 
as  great,  on  the  average,  in  January  as  in  July. 
Whatever  the  absolute  velocities  of  the  wind  corre- 
sponding to  given  gpradients  may  be,  we  know  that 
they  are  proportional  to  the  gradients,  and  conse- 
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queotly  the  westerly  winds  must  be  at  least  twice  as 
strotifir  in  January  as  in  July,  notwithstandini;  Dr. 
Newberry  »eems  to  think  there  may  not  be  much  dif- 
fer«>nce.  If  the  annual  average  velocity  of  wind, 
therefore,  whatever  it  may  be,  causes  a  difference  of 
level  between  America  and  France  of  2.4  inches,  then 
this  difference  in  January  is  8.2  inches,  and  in  July 
only  1.6  inches,  and  consequently  a  change  of  differ- 
ence of  sea-level  of  1.6  inches  between  the  two 
seasons.  The  digcussioo  of  long  series  of  tide  obser- 
vations on  both  bides  of  the  Atlantic  gives  a  small 
annual  inequality  of  sea- level  with  a  range  of  several 
inches  ;  but  both  the  ranges  and  the  epochs  of  maxi- 
mum height  of  sea-level  arc  nearly  the  same  on  both 
eides,  the  latter  occurring  in  the  fall ;  and  so  there 
can  be.  at  most,  only  a  very  small  change  between 
January  and  July,  not  possibly  as  much  as  1.6  inches, 
and  therefore  the  average  wind  of  the  year  cannot 
cause  a  difference  as  great  as  2.4  inches,  deduced 
from  the  preceding  argument  upon  the  hypothesis 
that  wind- friction  is  in  proportion  to  the  velocity.  It 
is  admitted  that  some  of  the  data  upon  which  these 
results  are  based  are  somewhat  uncertain  ;  but  if 
some  of  them  are  in  error,  a  fourth  or  even  a  third 
part,  it  affecta  the  argument  very  little. 

Upon  the  usual  assumption  that  friction  between 
the  different  strata  of  water  is  proportional  to  the 
relative  velocities  without  regard  to  difference  of 
pressure  at  different  depths,  it  is  readily  inferred, 
from  what  precedes,  that  the  absolute  surface  velo- 
city is  independent  of  depth  of  water,  and  so  a  wes- 
terly wind  of  40  miles  an  hour  across  the  Atlantic 
would  give  rise  to  the  same  surface  velocity  as  on 
Lake  Erie.  Dr.  Newberry  has  not  furnished  us  with 
any  observation  of  surface  velocity,  and  therefore  we 
cannot  infer  what  the  velocity  of  surface  water  on 
the  Atlantic,  corresponding,  say,  to  the  average  ve- 
locity of  about  8  miles  per  hour,  would  be.  This,  if 
wind-friction  is  proportional  to  the  velocity, would  be 
one-fifth  of  that  on  Lake  Erie  corresponding  to  a 
velocity  of  40  miles  per  hour.  If  the  wind  does  not 
blow  the  water  against  a  barrier,  but  in  circuits,  of 
course  the  case  is  very  different. 

In  the  trade-wind  latitudes  the  westerly  component 
of  motion  is  perhaps  about  the  same  as  the  easterly 
component  of  the  middle  latitudes  in  the  North  At- 
lantic ;  and,  as  the  tropical  sea  between  Africa  and 
the  Qulf  of  Mexico  is  much  deeper,  we  may  infer, 
from  what  precedes,  that  the  trade-winds  cannot 
possibly  cause  a  difference  of  sea-level  of  two  inches, 
and  hence  raise  the  level  of  the  Qulf  of  Mexico  as 
much  as  one  inch  alx>ve  the  normal  undisturbed  level. 
The  winds,  therefore,  can  have  no  sensible  influence 
in  proihicing  the  Gulf  Stream,  for  this  deep  and 
rapid  current  can  only  be  caused  by  a  difference  of 
aea-level  between  the  Qulf  and  the  parts  in  higher 
latitudes  toward  which  it  flows. 

Wm.  Fkrrel. 

WMhiogtoD,  July  18. 


NefTs  gas-wells. 

In  the  geological  map  of  Ohio,  showing  the  posi- 
tions of  the  oil  and  gas  wells  {Science,  Juno  25, 1886), 
there  is  a  circle  enclosing  these  words.  '  NefTs  gas- 
wells.'  This  region  was  discovered  in  1864  as  geologi- 
cally, and  in  many  particulars  physically,  the  dupli- 
cate of  the  Venango  county,  Penn.,  region.  In  1865 
well  No.  1  was  bored,  proving  the  sutMtratification 
of  the  subcarboniferous  shales  and  sands  to  be  the 


equivalents  of  those  in  Pennsylvania ;  but,  in  place 
of  striking  oil,  there  was  developed  a  remarkable 
gas-well,  which  has  been  described  by  tourists  and 
scientific  men  as  a  geyner  of  great  violence.  A  full 
account  of  all  the  wells  has  been  published  in  the 
Ohio  state  geological  survey,  and  quite  rc'cently  in 
the  tenth  volume  of  the  Tenth  census  of  the 
United  States,  bv  Prof.  S.  F.  Peckham. 

Some  of  the  wells  discharge  a  few  gallons  of  oil 
each  day,  of  a  superior  lubricating  quality,  gravity 
82  . 

The  analysis  of  the  gas  is  as  follows :  — 

Marftb-ffan 81.4 

Ethyl  hydride ia.2 

NitroKen 4.8 

'^>xygen 0.8 

Carbon  moooKide 0.5 

Carbon  dl  jzide 0.8 

100.0 

There  is  also  a  small  amount  of  free  hydrogen 
which  is  carburetted  before  burning. 

The  analysis  of  the  carbon,  known  as  an  article  of 
commerce  by  the  trade- mark,  *  Patented  diamond 
black, ^  produced  from  the  gas  of  these  wells  by 
patented  processes  granted  the  writer,  is  as  fof- 
lows  :  — 

Carbon  • 06.057 

H9dmg««n  * O.dna 

Nttroffeij 0.',7« 

Carbon  monoz:de  *' 1.8T8 

Carbon  dioxide  » 1.8H6 

Water o.flK« 

AshiFegO,  andCuO) 0.0r6 

lOO.Ocu 

The  pressure  on  these  wells  is  not  the  same  in  all. 
There  is  a  pressure  for  each  well ;  at  which  deirree 
of  pressure  there  is  an  equilibrium  between  the  gen- 
eration or  discharge  of  the  gas,  and  the  well's  state 
of  rest  or  quiet.  Very  little  salt  water  is  found  in 
these  wells,  and  it  Rives  little  trouble.  Observations 
show  that  the  supply  increases  in  warm  weather  and 
in  the  heat  of  the  day,  and  regularly  with  the  varia- 
tions of  the  moon,  being  strongest  at  the  full  moon. 
The  gas  is  a  rich  illuminating  hydro-carbonaceous 
gas,  and,  even  when  mixed  with  seven  parts  of 
atmospheric  air,  is  a  good  illuminant.  Well  No.  2 
has  beien  systematically  examined ;  and  there  is  no 
apparent  diminution  in  the  sup|.>ly  of  gas,  during  the 
past  fourteen  years  of  the  twenty  years  the  well  has 
been  *  blowing.'    Where  is  it  from  t 

That  there  is  a  limit  to  the  supply  of  petroleum  or 
gas  cannot  be  questioned  ;  but,  with  proper  scientific 
and  economical  use  of  wells  and  territory,  the  life  of 
a  well  can  scarcely  be  measured  or  computed  :  it  is 
too  great  in  quantity,  and  too  long  in  time. 

Fresh  water  will  *  drowH  out '  a  well.  Will  not 
holding  a  well  under  pressure  until  its  equilibrium 
between  a  state  of  rest  and  production  is  about 
established,  injure  the  well  ?  It  is  an  injury  ;  there- 
fore transporting  gas  through  long  lines  of  pipe,  by  an 
initial  potential  force  amounting  to  several  hundred 
pounds'  pressure  at  the  wells,  is  not  the  correct  way. 
There  is  a  reduction  of  pressure  of  about  eight 
pounds  to  the  mile  in  pipes.  For  long  distances  it 
will  be  proven  that  gas  can  be  blown  more  economi- 
cally, and  to  better  advantage  to  wells  and  trans- 
portation, through  the  pipes,  than  be  forced  by  its 

1  Including  the  C  and  H  of  0.094  solid  hydrocarbon. 

*  These  gases  were  doubtless  partly  formed  from  solid 
carbon  and  oooluded  oxygen  by  the  heat  applied  in  vacuo. 
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initial  pressure.  The  use  of  a  fan-wbeel  may  be  ap- 
plicable. 

Although  here,  in  and  about  this  circle  in  the  said 
map,  no  paying  oil-well  has  been  struck,  nor  does 
any  great  *  gas-gusher'  *  blow/  yet  good  oil-sands, 
saturated  with  petroleum,  are  found,  and  a  gas-belt 
is  developed  of  most  remarkable  persistency  and 
continuance ;  and  the  separated  and  scattered  wells 
demonstrate  a  territory  in  which  good  paying  oil  and 
gas  wells  are  liable  anywhere  to  be  struck.  This  terri- 
tory embraces  about  the  highest  lands  above  Lake 
Erie,  in  the  state  of  Ohio.  This  region  gives  proof  of 
an  abundance  of  gas  for  ages  to  come,  for  the  supply 
of  the  surrounding  manufacturing  towns  for  Ught 
and  heat. 

The  location  of  *'  NefPs  gas-wells  *  is  in  the  eastern 
part  of  Knox  and  the  western  part  of  Coshocton 
counties,  O.  Peteb  Nbff. 

Gambler,  Knox  county,  O.,  July  15. 


A  remarkable  swarm  of  Sciara. 

In  Psyche  for  September,  1880,  Dr.  Hagen,  in  dis- 
cussing a  swarming  species  of  Sciara  from  South 
Carolina,  made  the  statement,  based  upon  Weyen- 
bergh's  list  of  swarms  of  Diptera  {Tijdskrift  v. 
entom.  1861),  that  the  swarming  of  Sciara  is  new. 
In  the  American  naturalist  for  February,  1881, 
Professor  Biley  states  that  he  has  frequently  ob- 
served them  in  swarms  so  dense  as  to  appear  at  a 
short  distance  like  smoke,  and  quotes  a  letter  from 
Dr.  S.  S.  Bath  von  concerning  the  swarming  of  a 
species  of  this  genus  in  the  upper  room  of  a  building 
in  Bethlehem,  Penn  .  where  they  were  observed  to 
issue  between  the  floor- boards.  These  records  in- 
dicate that  some  interest  will  attach  to  the  following 
facts :  — 

Tuesday  evening,  July  20,  I  was  sitting  in  my 
library  of  the  second  floor,  when  I  became  conscious 
of  a  humming  noise,  as  of  a  distant  army  of  flies. 
The  noise  gradually  increased  for  nearly  half  an 
hour,  when  I  went  to  the  window  to  investigate. 
Outside  I  heard  only  the  customary  night  noises ; 
but,  as  I  drew  my  head  in,  I  saw  that  the  ceiling  of 
the  library  was  covered  with  tens  of  thousands  of 
minute  midges  of  the  gfenus  Sciara.  Except  immedi- 
ately above  the  lamp,  the  white  ceiling  was  tinted 
brown  with  them.  They  made  no  attempt  to  reach 
the  light,  but  clung  to  the  ceiling  around  the  edges 
of  the  room,  extending  down  on  the  walls  for  sev- 
eral inches,  and  massed  a  dozen  or  more  deep  in  the 
angles.  All  were  in  constant  motion,  and  the  noise 
was  loud  enough  to  drown  the  sounds  of  the  crickets 
and  tree* toads  outside.  The  sound,  as  a  whole,  was 
a  distinct  musical  note,  varying  but  a  fraction  of  a 
whole  tone,  and  corresponded,  as  nearly  as  I  could 
place  it.  with  E  flat  above  middle  C.  The  number 
was  beyond  compute  I  at  once  closed  the  windows, 
and  in  ten  minutes  they  became  almost  opaque  from 
the  numbers  which  settled  upon  them.  On  going 
below  stairs,  I  found,  that  although  doors  and 
windows  were  open,  and  a  bright  light  was  burning, 
very  few  of  the  midges  had  entered.  I  easily  rid 
the  library  of  those  which  had  entered,  by  lighting 
a  spoonful  of  pyrethrum  in  my  ash-receiver.  They 
fell  as  fast  as  snowflakes,  and  in  the  morning  were 
swept  up  by  the  dustpanful. 

The  house  is  a  new  one,  finished  in  April  last,  and 
is  situated  on  a  level,  nearly  clear  plateau  on  Wash- 
ington Heights.  The  gnats  entered  only  at  the  second- 


story  windows.  The  night  was  clear  and  not  sultry, 
and  the  wind  was  north-east.  Later  in  the  evening  a 
heavy  shower  fell.  The  midges  were  not  noticed  on 
previous  or  succeeding  nights.  From  these  facts  it 
seems  quite  plain  that  the  arnats  were  flying  in  au 
immense  swarm  at  some  distance  from  the  ground, 
and  either  met  the  house  in  the  direct  course  of  their 
flight,  or  were  attracted  from  their  regular  route  by 
the  light.  L  O.  Howard. 

Washingtoo,  July  33. 


Another  carnivorous  rodent. 

Over  a  year  ago  I  recorded  in  this  journal  the 
carnivorous  habits  of  several  of  the  Bodentia 
{Science^  v.  No.  114).  In  that  communication  I 
called  attention  to  the  meat-eating  propensities  of 
the  muskrat  (Fiber  zibethicus),  and  a  species  of  field- 
mouse,  that  I  then  had  in  captivity.  Since  writing 
that,  I  have  described  the  field-mouse,  for  it  proved 
to  be  a  new  species,  and  it  is  now  known  as  True's 
Pifion  mouse  (Hesperomys  truei).  No  doubt  others 
of  the  same  genus  will  be  found  given  to  a  similar 
diet  when  the  opportunity  offers.  But  here  comes 
another  rodent  that  strongly  asserts  his  taste  in  that 
direction,  and  will  consume  raw  meat  even  in  prefer- 
ence to  his  regular  diet  list,  as  we  have  always  con- 
ceived it  to  be.  This  is  no  less  an  animal  than  the 
'  prairie  dog '  (Cynomys  ludovicianus).  I  have  at  the 
present  writing  a  pair,  half-grown,  of  these  enga- 
ging little  pets  ;  and  for  the  last  two  days  they  have 
been  fed  on  raw  meat,  refusing  their  ordinary  food 
served  to  them  at  the  same  time.  They  tell  me  that 
the  Navajo  Indiaufi,  when  they  keep  them  in  cap- 
tivity, feed  them  with  raw  meat  half  the  time,  and 
the  little  marmots  eat  it  with  avidity. 

As  I  have  noticed  elsewhere,  rats  will  devour  raw 
meat  whenever  they  can  get  it,  and  usually  in  prefer 
ence  to  other  things. 

In  time,  no  doubt,  it  will  be  proved  that  it  is  a 
universal  habit  of  the  order  Glires. 

B.  W.  Shitfeldt. 
Fort  Wiogate,  N.Mex.,  July  16. 


Germ  of  hydrophobia. 

I  see  in  your  issue  of  July  9,  p.  28,  that  the  credit 
of  having  at  last  discovered  the  germ  of  hydrophobia 
is  claim^  by  the  London  Lancet  for  Dr.  Dowdeswell. 
who  finds  it  in  a  micrococcus  in  the  medulla  and 
spinal  cord  of  animals  affected  with  this  disease. 

I  do  not  remember  that  the  attention  of  your  readers 
has  been  drawn  to  the  fact  that  this  discovery  had 
been  previously  claimed,  with  much  show  of  reason, 
by  Professor  H.  Fol  of  Geneva  {Archives  des  sciences , 
vol.  xiv.  p.  449,  1885,  and  vol.  xv.  p.  414,  1886). 
According  to  Fol,  also,  it  is  a  micrococcus  found  only 
in  this  disease,  and  so  minute  that  it  requires  a  good 
A  objective  to  see  it  at  all.  Of  this  micrococcus  he 
has  made  pure  cultures,  which  by  inoculation  com- 
municate the  disease  with  certainty. 

Joseph  LbConte. 
Berkeley,  Cal.,  July  19. 

A  bright  meteor. 

The  meteor  recorded  by  Mr.  Brackett  as  having 
been  seen  at  St.  Johnsbury,Vt.,  on  the  night  of  Aug. 
11,  agrees  as  to  siae  and  direction,  as  well  as  date 
and  time,  with  one  seen  at  Salem,  Mass. 

£i.  o.  M. 
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ANOTHER    VIEW    OF    ECONOMIC     LAWS 

AND   METHODS. 

Whkn  the  editor  of  Science  invited  me  to  take 
part  in  a  discuuseion  upon  economic  principles  and 
methods,  I  at  fi rat  declined,  because  of  my  doubt 
whether  any  fruitful  results  would  follow  ;  and 
my  final  acceptance  was  due  to  the  thought  that 
the  professed  economists  in  this  country  were  not 
so  widely  apart  in  their  views  as  the  expression 
which  they  sometimes  use  would  seem  to  indicate, 
and  that  through  discussion  they  might  perhaps 
become  better  acquainted  with  each  other*8  pur- 
poses and  methods.  It  would  be  premature  to 
say  that  there  is  no  hope  of  realizing  such  an  ex- 
pectation, although  the  rigidity  with  which  the 
lines  between  the  old  and  the  new  in  economy  are 
drawn  is  not  very  encouraging.  Nor  is  this  im- 
pression wholly  the  result  of  the  aggressive  state- 
ments of  the  representatives  of  the  '  new  school;  * 
the  criticisms  offered  by  Mr.  Hadley  under  the 
title  *  Economic  laws  and  methods,*  present  views 
which  by  universal  consent  are  the  exclusive 
property  of  the  '  old  school.* 

Bfr.  Hadley *s  paper  is  professedly  a  criticism 
upon  my  presentation  of  the  relation  that  exists 
between  economics  and  jurisprudence,  but  it  sug- 
gestM  much  more  than  was  directly  touched  in 
that  discussion ;  and,  in  meeting  the  editor's  re- 
quest for  a  *  reply,'  I  may  perhaps  be  permitted 
the  same  liberty,  and  state,  in  as  concise  a  man- 
ner as  possible,  the  views  which  I  hold  respecting 
the  nature  and  purpose  of  political  economy,  and 
the  method  of  study  which  its  profitable  prosecu- 
tion imposes. 

If  asked  to  define  political  economy,  I  should 
say  that  political  economy  treats  of  industrial 
society.  Its  purpose  as  an  analytic  science  is  to 
explain  the  industrial  actions  of  men.  Its  purpose 
as  a  constructive  science  is  to  discover  a  scientific 
and  rational  basis  for  the  formation  and  govern- 
ment of  industrial  society. 

But,  it  may  be  asked,  under  what  conditions  can 
political  economy  be  said  to  have  attained  its  sci- 
entific purpose  ?  When  is  an  industrial  fact  satis- 
factorily explained  ?  I  answer,  when  it  is  referred 
to  some  general  truth  which,  either  for  the  sake 
of  convenience  or  because  our  limited  intelligence 
will  not  permit  us  to  press  the  inquiry  further, 
mutt  be  regarded  as  final.     Truths  of  this  sort 


are  fundamental  in  economics,  and  are  capable  of 
being  classified  under  three  heads,    (a)  The  first 
class  embraces  what  is  ordinarily  called  the  laws 
of  human  nature.    Such  truths  are  discovered  by 
a  study  of  one's  self,  by  a  study  of  history,  and 
by  a  study  of  statistics.    There  can  be  no  quarrel 
between  the  old  and  the  new  economists  as  to  the 
propriety  of  admitting  such  facts.    The  quarrel 
begins  when  the  members  of  the  old  school  assert 
that  *  a  few  simple  laws  of  human  nature'  furnish 
adequate  material  out  of  which  to  construct  an 
economic  science  capable  of  explaining  all  indus- 
trial facts.    (6)  The  truths  of  physical  nature  to 
which  all  industrial  activity  must  conform  are 
likewise  final  for  purposes  of  explanation.    Why 
do  men  go  west  to  take  up  new  lands?    Because, 
to  quote  from  Mr.  Hadley,  they  desire  '*  to  obtain 
the  maximum  of  satisfaction  for  the  minimum  of 
sacrifice."    This,  however,  does  not  explain  the 
fact  of  migrations.    One  does  not  understand  why 
a  given  quantity  of  satisfaction  can  be  secured 
for  less  sacrifice  by  an  agriculturalist  in  the  west 
than  if  he  increased  the  numbers  already  living 
on  the  lands  of  the  east,  until  he  discovers  the 
physical  law  of  the  productivity  of  land  known 
as  the  law  of  diminishing  returns.     Again,  it  is  an 
industrial  fact  that  the  Christian  world  is  growing 
rich.    Is  it  enough  to  trace  this  fact  to  the  perma- 
nent desire  on  the  part  of  men  to  grow  rich  ?  Do  we 
not  understand  it  better  when  we  learn  that  the 
latent  energy  in  a  ton  of  coal  is  equal  to  eleven 
million  times  its  own  weight,  and  that  the  avail- 
able energy  when  the  best  machines  are  used  is 
equal  to  one  million  times  its  own  weight?    If, 
then,  ph3r8ical  laws  are  essential  to  a  satisfactory 
explanation  of  industrial  facts,  and  if  such  explana- 
tion is  the  scientific  puqxxM)  of  economics,  are  we 
not  justified  in  admitting  such  physical  laws  as 
material   for   the    construction    of  the   science? 
But,  says  the  objector,  English  economy  recog- 
nizes physical    laws.    The    law  of    diminishing 
returns  is  called  by  Mr.  Mill  the  fundamental  law 
of  economy.    This  is  certainly  true,  and  this  is 
why  it  is  so  difficult  for  me  to  understand  the  plan 
of  architecture  according  to  which  English  econ- 
omists have  built  their  science.    I  cannot  appreci- 
ate the  necessity  of  bringing  in  at  the  back  door 
any  facts  essential  to  the  explanation  of  industrial 
phenomena,    (c)  The  third  class  of  final  truths  is 
disclosed  when  once  the  explanation  of  observed 
facts  is  traceable  to  the  legal  structure  of  society. 
Why  were  wages  in  England  between  the  years 
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1200  and  1400  permaDent  ?    Why  has  the  principle 
of  competition  exerted  a  greater  influence  since 
1500  than  before?    Why  in    the    year  1800    in 
England  was  the  woollen  industry   largely  con- 
trolled by  journeymen,  while  in  the  cotton  indus- 
try the  majority  of  workers  had  never  served  an 
apprenticeship?    If  these  questions  are  not  legiti- 
mate ones  to  put  to  the  economist,  I  do  not  know 
who  is  to  deal  with  them  ;  nor  do  I  know  how  he 
can  answer  them  except  by  referring  them  to  the 
legal  structure  of  society  which  prevailed  at  the 
time  considered.    For  the  same  reasons,  therefore, 
as  were  presented  above,  the  lego-historic  facts  — 
to  borrow  a  phrase  from  Lasalle  —  are  material  out 
of  which  to  construct  an  economic  science.     It  is 
true  that  such  facts  are  not  permanent,  and  when 
we  call  a  truth  which  rests  upon  them  a  final 
truth,  our  language  must  be  accepted  with  limita- 
tions ;  but  it  is  a  distinctive  feature  of  the  histori- 
cal   school    to  recognize  limitations    in    periods 
studied.     Its  members  are  not  ambitious  to  cover 
all  times  and  all  peoples  with  their  generalizations, 
for   they  well    know  that  such   generalizations 
would  be  too  thin  for  any  use.     I  have  brought 
this  classification  prominently  into  view,  because 
Mr.  Hadley  insists  so  strongly  that  economics  **  is 
built  out  of  a  few  simple  laws  of  human  nature," 
and  criticises  me  for  adding  to  this,  as  equally 
necessary  for  explaining  the  phenomena  of  indus- 
trial society,  the  physical  and  legal  surroundings 
of  men.    The  expression  used  in  my  former  paper 
must  have  been  loose,  or  so  candid  a  critic  and  so 
clear  a  thinker  would  not  have  thus  shot  by  the 
mark.    And  I  am  inclined  to  the  opinion  also  that 
the  real  difference  here  brought  to  view  pertains 
primarily  to  form  of  presentation  ;  its  discussion, 
therefore,  would  be  scholastic  rather  than  schol- 
arly. 

Still  there  are  certain  radical  differences  between 
the  views  expressed  or  implied  in  Mr.  Hadley 's 
paper  and  those  which  I  entertain :  and,  should 
circumstances  ever  render  it  necessary  for  me  to 
nail  a  thesis  on  his  lecture-room  door,  it  would 
include  the  following  protests. 

I  protest,  in  the  first  place,  against  such  free  and 
unguarded  use  of  analogy  as  argument.  Because 
certain  things  are  true  in  physical  science,  it  does 
not  follow  that  similar  things  are  true  in  social 
science.  One  may  be  well  versed  in  the  methods 
of  successful  investigation  in  the  physical  sciences, 
and  yet  not  possess  the  mental  equipment  neces- 
sary to  arrive  at  truth  through  the  intricacies  of 
social  relations.  And  why  ?  For  two  reasons.  In 
the  one  case,  the  forces  considered  are  permanent 
and  reliable ;  in  the  other,  some  of  the  forces  are 
subject  to  constant  variation.  Development  of  a 
physical  science  consisis  in  the  discovery  of  truths 


which  are  assumed  always  to  have  existed,  nor 
has  such  an  assumption  so  far  in  our  experience 
proved  the  source  of  error.  Development  of  a  so- 
cial science,  on  the  other  hand,  consists  partly  in 
the  new  discovery  of  old  truihs,  and  partly  in  ob- 
serving new  truths  to  emerge  from  the  growth  of 
the  social  organism.  If  this  be  true,  is  it  not 
illogical  to  rely  upon  analogy  ?  Again,  the  study 
of  physical  science  is  not  complicated  by  the  fact 
that  the  forces  considered  have  a  conscious  pur- 
pose, and,  within  limits,  are  self-directing.  But 
in  social  sciences  this  is  unfortunately  the  case,  at 
leapt  the  theory  of  social  science  with  which  the 
latest  phase  of  economic  science  allies  itself  holds 
strenuously  to  the  idea  of  a  self-conditioning  so- 
cial organism.  In  this  respect,  therefore,  analogy 
fails. 

I  protest,  in  the  second  place,  against  the  rela- 
tion that  is  assumed  to  exist  between  the  science 
and  the  art  of  economics.     It  appears  to  me  that 
they  who  make  most  use  of  these  phrases  fall  also 
into  the  error    of  relying    too    implicitly  upon 
analogy.     What  is  said  of  the  bearing  of  a  science 
on  an  art,  which  is  quite  fruitful  when  applied  to 
a  physical  science  and  the  art  of  mechanical  in- 
vention, ceases  to  have  any  clear-cut  meaning 
when  imputed  to  social  relations.     The  reason  is, 
that  what  is  termed   '  the  art  of  economics '  is 
itself  one  of  the  elements  which  must  he  admitted 
by  the  *  science  of  economics '  in  order  to  explain 
the  laws  of  its  own  development.     If  this  be  true 
(and  it  must  be  admitted  if  society  is  an  organism 
of  conscious  purpose),  there  is  no  such  sharp  line 
of  distinction  between  the  science  and  the  art  of 
economics  as  has  been  commonly  supposed.  With- 
out denying  an  element  of  truth  to  what  Mr.  Mill 
so  admirably  states  in  the  last  book  of  his  <  Logic,' 
I  still  insist  that  it  is  preferable  to  speak  of  a 
science  of  economics  which  is  at  the  same  time 
analytic  and  constructive. 

I  protest,  in  the  third  place,  against  the  use  of 
the  astronomical  method  of  investigation  in  the 
social  sciences.  Should  my  readers  desire  to  know 
in  what  this  metliod  consists  more  perfectly  than 
may  be  learned  from  Mr.  Hadley 's  paper, 
they  will  find  it  presented  at  length  in  Caimes's 
*  Logical  method  of  political  economy.'  Indeed, 
that  book  might  well  be  termed  a  handbook  for 
the  use  of  students  in  economic  observatories. 
The  method,  in  short,  consists  in  this :  to  build 
a  system  of  thought  on  the  assumption  that  a  cer- 
tain line  is  straight,  and  then  to  take  a  squint  to 
see  how  crooked  it  is.  I  would  not,  of  course, 
deny  that  this  method  is,  in  itself  considered, 
logical,  nor  that  it  is  fruitful  when  employed  in  as- 
tronomy :  my  only  objection  is,  that  in  economics 
it  is  of  no  sort  of  use.    It  has  not  led  to  a  single 
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diaoovery  worth  the  mention  since  the  time  of 
Mill.  Ideas  may  have  been  >K)rn  to  tliose  who 
have  spent  the  night-watches  with  this  nietluKl, 
but,  if  so,  no  one  ever  lieard  the  children  |)eep. 

Tliere  are  other  protests  which  might  be  added. 
Economy  is  not  an  independent  study  ;  it  is  a 
dependent  suliordinate  study,  which  iirst  finds  its 
true  place  when  framed  into  the  study  of  society 
as  a  whole.  Hut  says  Mr.  Uadh*y,  **a  scientific 
|xirt  is  a  bettiT  starting- point  than  an  unscaen title 
whole," — a  conclusion  which  he  reaches  aft^T  dis- 
cussing the  undulatory  theory  of  light,  and  a  con- 
clusion which  shows  how  dangerous  it  is  to 
dei)end  on  analogy  rather  than  on  analysis.  There 
is  no  such  thing  as  a  scientific  treatment  of  one 
fun(*tion  of  a  developing  organism  which  does  not 
recogui2se  the  essential  and  ])ermanent  relations  of 
that  function  to  other  forms  of  activity  by  the  same 
orgimism.  Nor  an^  all  economic  truths  '  authori- 
tative and  rigid.*  Mrjst  of  them  are  dei>endent 
and  relative.  Tliere  is  no  meaning  in  the  science 
of  history  other  wist*.  Henry  C.  Adamk. 

CHINESE    HEVENUEH    AND  SYSTEMS   OF 

TAXATION. 

TiiK  pecuniary  relations  which  China  is  now 
more  rapidly  developing  with  foreign  nations, 
together  with  the  greater  demand  for  foreign 
capital,  will  make  of  interest  the  following  ac- 
count of  her  revenues  and  s>  stems  of  taxation, 
for  which  the  writer  is  indebtiMl  to  an  extended 
article  in  the  late  numbers  of  the  Austrian  MwiaU 
Bchrift  fur  den  orivjit. 

At  the  outset  many  difUculties  arv  encoimtered 
in  the  endeavor  to  obtain  a  just  conc^eption  of 
Chinese  revenues  and  rcsoun^es,  not  from  any 
dislike  on  the  part  of  the  government  to  hinder 
the  acquirement  by  foreign  nations  of  such  knowl- 
edge, but  l)e(rauHe  the  details  of  the  antiquated 
and  involved  systems  are  not  understood  by  the 
authorities  themM*lves,  notwithstanding  their  ear- 
nest desire  to  intrcNluce  a  thorough  refonn.  The 
imposition  and  control  of  taxes  rest  wholly  and 
al)soluU>ly  in  the  hands  of  the  cTutrai  govern- 
ment, under  the  administration  of  the  financial 
minister  at  Pekin.  What  the  revenues  from  any 
given  province  may  l)e,  the  central  officials,  how- 
ever, can  give  no  definite  information  ;  a  certain 
amount  is  demande<l  and  usually  obtained,  but 
the  details  are  left  in  the  hands  of  the  subordinate 
oflicers.  The  methods  retiuire  an  army  of  ofHcials, 
who  often  make  themselves  enormousl}'  rich  at 
the  expense  of  the  tax-|ia>ers.  Tliey  are  un- 
usually crude  in  many  res|)ects,  the  outgrowth  of 
old  customs  and  habits,  which,  unfortunately,  do 
not  encourage  much  hofw  of  improvement  so  long 


as  the  ultimate  authoiity  rests,  as  it  does  now,  ab- 
solutely in  the  flat  of  the  chief  ruling  power. 

Tlie  chief  disadvantage  under  which  the  taxa- 
tion system  labors  consists  in  the  fact  that  the 
raising  of  taxes  is  farmed  out.  The  contractors 
bind  themselves  to  furnish  a  certain  quota  or  sum, 
but  at  the  same  time  enjoy  the  monstrous  freedom 
of  levying  what  they  can  from  the  people,  and 
placing  the  excess  in  their  own  pockets.  This 
may  not  have  been  the  original  intent,  but  it  has 
become  so  virtually.  It  is  not  in  human  nature 
to  expect,  that  when,  in  any  given  year,  a  deficit 
has  been  made  up  from  the  contractor's  own 
resources,  the  following  year  he  will  carefully 
account  for  every  cai^h  *  that  he  may  have  re- 
ceived in  excess.  It  thus  results  that  there  is  a 
constant  dispute  between  the  central  and  provin- 
cial authorities.  The  former,  for  instance,  may 
demand  a  sum  of  60,000  taels,  for  the  emperor's 
household  expenses,  from  the  salt  director  of  some 
province,  who  calls  heaven  and  earth  to  bear 
witness  that  he  cannot  furnish  another  cash  with- 
out liankrupting  himself ;  nevertheless  he  complies 
with  the  required  demand,  and  grows  old  and  fat 
in  the  bargain. 

Such  singular,  one  may  say  pitiful,  systems  for 
a  nation  in  many  respects  so  intelligent  as  the 
Chinese,  fumisli  many  erroneous  opinions  of  the 
nation's  poverty,  although  there  can  be  no  doubt 
that  the  government  has  been  in  a  continual  state 
of  impecuniosity  since  the  beginning  of  the  pres- 
ent century,  existing  from  hand  to  mouth,  and 
not  Upcoming  involverl  in  debt  for  the  simple  reason 
that  it  cannot.  Had  the  government  not  found 
in  recent  years  a  new  resource  in  import  duties, 
to  which  indeed  it  was  compelliKl  to  take  recourse, 
it  would  have  l)een  i educed  to  very  great  straits. 

Two  notable  events  in  the  last  few  decades  have 
contributed  to  bring  aliout  a  partial  revolution  in 
the  financial  systems,  viz.,  the  Taipicg  rebellion, 
and  the  ofiening  up  of  the  country  to  foreign 
nations.  The  first  cause<l  the  almost  entire  aboli- 
tion of  the  old  systems  of  land-tax  over  a  large 
part  of  the  empire  ;  the  latter  opened  up  the  new 
resounre  of  import  duties, — a  source  of  income 
which,  were  it  properly  managed  and  husbanded, 
would  soon  exceed  all  the  others  together.  Yet 
another  development  since  the  Taiping  rebellion 
is  the  so-called  arbitrary  likin,  or  toll-tax,  which 
has  become  a  very  important  source  of  revenue. 
All  these  changes  render  the  older  accounts  of 
Chinese  revenues  and  taxation  unreliable  and  in- 
correct for  the  real  condition  of  affairs  at  present. 

The  state  revenues  consist  in,  l"*,  the  land-tax  ; 
S"",  inland  and  import  duties ;  d"",  the  salt-tax  or 
monopoly  ;  4*^,  various  smaller  taxes  and  licenses 

1  1000  OMh  =  1  tMl  =  about  $1 .48. 
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from  pawDbrokers,  merchants,  etc.  ;  5°,  inland 
transport  duties,  the  liking  or  toll-tax.  Some 
other,  unimportant,  sources  are  the  sale  of  ofiSces, 
<  contributions '  from  wealthy  citizens,  etc. 

As  in  all  oriental  lands,  the  land-tax  forms  the 
chief  source  of  state  revenue.  At  the  close  of  the 
last  century  it  furnished  two-thirds  of  the  entire 
Chinese  revenue,  but  it  has  dwindled  down  so  that 
at  present  it  does  not  furnish  more  than  one- 
third. 

This  tax  is  levied  by  a  district  chief  directly 
upon  the  tilled  land.  In  each  smaller  province 
there  is  an  especial  department  for  land  registry, 
in  which,  in  order  to  be  legal,  every  transfer  of 
land  must  be  entered,  and  paid  for  by  a  certain 
fee.  This  registry  shows  what  land  and  how 
much  each  piece  shall  be  taxed.  Unfortunately, 
a  great  looseness  prevails  in  recording  the  sales 
and  transfers  of  land, — a  looseness  which  has  now 
reached  such  an  extent  that  it  would  be  difficult 
and  unjust  to  attempt  its  remedy.  As  a  result, 
great  irregularities  prevail  in  the  raising  of  the 
land-tax.  This  tax  is  collected  by  the  provincial 
officers  through  the  subordinate  '  land  overseers.' 

The  entire  levied  tax  from  this  source,  as  given 
in  the  state  almanac,  amounts  to  about  thirty- 
three  million  taels  in  silver,  and  four  and  a  half 
million  piculs*  of  rice,  making  a  sum  total  of  about 
forty  million  taels  ($57,100,000).  This  tax  was 
very  seriously  affected  by  the  Taiping  rebellion, 
which  desolated  nearly  half  of  the  land,  including 
the  best  cultivated  i)art  of  the  empire.  From  the 
effects  the  country  was  a  long  time  in  recovering, 
nor  has  it  by  any  means  fully  recovered  yet,  a 
proof  of  which  is  afforded  by  the  fact  that  several 
large  cities  in  the  neighborhood  of  Shanghai  are 
yet  in  large  part  fields  of  extended  ruin-heap». 
From  these  circumstances  it  is  evident  that  the 
figures,  as  given  by  the  national  authorities,  are 
too  high,  illustrating  the  thorough  unbusinesslike 
methods  of  the  government.  How  much  they  are 
too  high  cannot  Ite  definitely  said,  but  from  an 
estimate  of  the  actual  differences  between  the 
returns  of  various  provinces  and  the  levied  taxes 
for  the  same,  they  must  be  decreased  by  at  least 
one-third.  The  central  government,  moreover, 
is  continually  called  upon  to  furnish  relief  to  dif- 
ferent provinces  suffering  from  famine,  or  from 
damages  by  storms  and  floods,  so  that  scarcely  a 
year  goes  by  in  which  a  million  taels  are  not  thus 
expended. 

It  is  also  difficult  to  estimate  with  accuracy  the 
income  derived  from  the  tax  on  natural  produc- 
tions, the  so-called  grain  or  rice  tribute.  A  por- 
tion of  this  is  devoted  to  the  sustenance  of  the 
imperial  army,  and,  like  all  the  other  taxes,  is 

1 1  pica1=100  oattie8=:ft\45  kilogr  =ria3.13  lbs. 


distributed  unequally  in  the  different  provinces. 
There  is  a  tendency  to  commute  this  tax  by  the 
payment  of  silver,  but  the  monstrous  abuses 
which  such  commutation  opens  up  on  the  part  of 
the  officials  is  the  greatest  drawback.  The  total 
amount  reaches  about  five  and  a  half  million  piculs, 
worth  seven  and  a  half  million  taels  ($10,000,000). 
This,  however,  represents  the  sum  received  by  the 
government,  by  no  means  what  is  paid  by  the 
people.  An  evidence  of  what  the  people  are 
really  compelled  to  pay  will  be  best  shown  by  the 
following  incident.  A  foreigner  was  required  to 
pay  a  certain  toll-tax  of  1^,000  cash  on  a  char- 
tered junk,  which  he  did,  but  demanded  a 
receipt.  This  was  furnished  him,  but  only  for 
6,400  cash.  The  discrepancy  not  at  all  suiting  his 
ideas  of  business,  the  owner  applied  to  his  consul 
for  relief,  who,  after  correspondence  with  the  offi- 
cials, ascertained  that  the  latter  sum  represented 
the  actual  tax;  the  remainder,  the  cost  of  freight  on 
the  money,  the  loss  and  cost  of  melting  the  coin 
and  transforming  it  into  Pekin  taels,  and  various 
other  expenses.  One  cannot  but  be  amused  at 
such  exorbitant  charges,  though  i)erhap6  we  in 
America  are  not  wholly  above  reproach  in  similar 
charges  on  non-dutiable  imports.  The  incident, 
however,  only  illustrates  the  condition  of  affairs 
over  the  whole  kingdom.  For  every  tael,  for 
every  picul  of  rice,  there  are  added  so  many 
charges  and  counter  charges,  tliat  the  sum  is  more 
than  doubled.  A  yet  greater  evil  is  the  one 
already  mentioned,  by  which  every  district  chief 
or  tax-receiver  is  allowed  so  much  liberty  in  the 
imposition  of  taxes.  The  officers  all  receive  like 
salaries  and  perquisites,  but  there  exist  vast  dif- 
ferences in  the  value  of  the  different  posts.  Each 
district  chief  must  furnish  a  certain  definite  quota. 
The  excess  belongs  to  himself,  not  always  to  go 
into  his  private  pocket,  for  the  powers  that  be, 
whether  city,  state,  or  judicial,  all  come  in  for 
doMceur8,  and  vice-kings,  governors,  judges,  and 
commissioners  all  wax  equally  and  enormously 
rich. 

The  average  ground-rent  for  cultivated  rice-land 
is  about  one  dollar  per  acre.  Of  the  eight  hundred 
million  acres  of  land  in  the  empire,  one-half  is  till- 
able ;  and  allowing  in  the  most  liberal  way  for 
all  contingencies,  and  estimating  the  average  tax 
at  less  than  half  of  that  mentioned  above,  the 
amount  paid  by  the  people  must  reach  one  hun- 
dred million  dollars,  of  which  the  government  re- 
ceives not  over  forty  million.  All  the  rest  of  this 
vast  sum  represents  the  cost  of  collecting  and  the 
aggregate  stealings  of  the  collectors. 

The  salt-tax  or  monopoly  is  one  of  the  most 
peculiar,  as  it  is  one  of  the  most  important,  sources 
of  revenue.    The  empire,  in  its  salt  administra- 
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tion,  is  divided  into  seven  chief  departments,  each 
in  control  of  government  officers,  and  each  possess- 
ing its  own  places  for  the  production  of  salt.  Each 
department  has  its  own  defined  limits,  and  the 
salt  manufactured  in  one  cannot  be  transported 
or  sold  into  another.  Hie  salt  is  obtained  by  evap- 
oration from  sea-water,  or  from  that  of  salt  wells 
and  marshes  ;  and  there  is  no  restriction  as  to  the 
amoimt  and  the  methods  of  obtaining  it,  except 
this  important  one,  it  can  only  be  sold  to  the  gov- 
ernment officers  at  a  certain  price  fixed  by  the 
directors.  From  the  central  depots  the  salt  is  dis- 
tributed to  the  various  provinces  by  the  salt  com- 
missioners or  dealers.  The  amount  that  will  be 
consumed  is  estimated,  and  on  this  basis  a  number 
of  perpetual,  transferable  certificates  are  issued, 
worth  as  high  as  fifteen  thousand  dollars  each, 
each  of  which  empowers  the  possessor  to  buy  a 
certain  quantity,  not  exceeding  8,760  piculs,  at  a 
certain  price,  to  convey  it  whither  he  will  in  the 
department,  and  eell  it  at  a  fixed  price.  He  can- 
not, however,  dispose  of  it  direct  to  the  consumer. 
In  every  place  of  any  size  there  are  storehouses 
under  the  control  of  government  officers  to  which 
it  mu8t  be  conveyed.  Here  he  deposits  it,  first 
giving  up  his  certificate, which  he  does  not  receive 
back  till  all  the  salt  is  sold.  Tlie  dealer's  profits 
are,  of  course,  derived  from  his  quickness  in  dis- 
posing of  his  goods.  The  system  is  a  singular  one, 
yet  not  such  a  bad  one,  were  it  profierly  managed. 
The  chief  drawback  that  it  lias  is  the  small  army 
of  detectives  required  to  prevent  smuggling  be- 
tween adjacent  departments,  an  illicit  traffic  caused 
by  the  very  great  differences  in  price  that  often 
prevail  in  contiguous  provinces.  This  tax  pro- 
duces the  government  about  nine  and  one  half 
million  taels,  only  a  small  i)art,  however,  of  what 
it  costs  the  people. 

The  income  from  duties  has  increased  rapidly 
since  the  admission  of  foreign  trade,  and  now 
reaches  about  thirteen  million  taels  annually  from 
foreign  goods,  with  an  additional  four  million  from 
opium  and  inland  duties.  Tlie  office  of  collector 
of  customs  and  duties,  as  in  other  nations,  is  one 
of  the  most  desirable  in  the  government  service. 
Well  it  may  be,  for  the  perquisites  and  stealings 
usually  enable  the  ijossessor  to  retire  wealthy  in 
two  or  three  years.  Tlie  collector  of  Canton,  for 
instance,  spends  the  income  of  the  first  of  his  three 
years  of  bervice  for  the  acquirement  of  the  post, 
that  of  the  second  year  in  presents,  and  in  the 
third  and  last  year  lays  by  — about  three  hun- 
dred thousand  dollars.  Many  of  the  directors  in 
the  other  ports  enjoy  an  income  of  from  seventy- 
five  to  a  hundred  and  fifty  thousand  dollars.  As 
in  the  other  taxes,  the  loosest  of  systems  prevail. 
Every  collector  is  required  to  furnish  the  govern- 


ment a  definite  sum  annually :  whatever  else  he 
can  get  he  has  for  himself.  Even  in  those  ports 
where  the  rates  of  duty  are  prescribed,  and  under 
the  charge  of  foreign  officers,  he  is  not  to  be 
cheated  out  of  his  perquisites.  The  foreign  offi- 
cials have  no  control  of  the  money  received,  which 
is  paid  over  to  the  Chinese  collector,  who  absorbs 
three-fifths,  and  places  the  rest  at  the  disposal  of 
the  government.  Tlie  central  government  has, 
however,  recently  expressed  a  desire  to  receive  a 
larger  share  of  the  income :  that  it  can  fully 
reform  the  abuses  is  not  possible. 

The  income  from  taxes  on  opium  has  very  ma- 
terially increased  since  the  opening  up  of  foreign 
traffic.  The  import  duties  are  only  moderate  in 
amount,  but,  as  soon  as  the  opium  comes  into  the  im- 
mediate bands  of  the  Chinese,  it  is  taxed  repeatedly, 
and  to  a  much  greater  extent.  About  seventy  thou- 
sand chests  are  brought  in  annually,  each  paying 
a  tax  varying  from  twenty  to  sixty  taels.  This 
income,  tiiougb,  is  looked  upon  as  an  especial 
perquisite  of  the  collector  of  customs,  who  absorbs 
the  larger  part  of  it. 

Of  the  various  smaller  taxes,  the  least  important 
are  the  ones  on  the  transportation  of  tea  to  those 
provinces  where  it  is  not  grown,  and  on  mines. 
Those  derived  from  the  licensing  of  merchants  and 
pawnbrokers  are  more  important,  especially  from 
the  latter,  each  of  whom  is  required  to  pay  a 
license  of  from  one  thousand  to  five  thousand 
dollars,  and  yearly  dues  of  one  or  two  hundred 
dollars.  Another  source  of  income,  that  of  the 
payment  for  registry  in  land  transfers,  would  be 
important  were  the  laws  enforced,  which  they 
are  not.  The  fees  amount  to  three  per  cent  of  the 
sale-price,  but  they  are  often  evaded  by  an  under- 
statement of  price,  or  even  by  the  neglect  to 
record  the  sales  at  all,  though  non-recorded  sales 
of  land  are  illegal. 

The  most  characteristic  Chinese  tax  is  the  liking 
a  toll-tax,  or  duties  on  inland  transportation.  This 
tax  has  given  rise  to  dispute  on  the  part  of  foreign 
governments  on  account  of  its  illegality,  or,  rather, 
perversion  of  international  treaties.  That  it  is 
illegal  in  any  other  sense  cannot  be  said,  for  the 
simple  reason  that  in  China  the  highest  form  of 
legality  is  the  emjieror's  decree. 

This  tax,  which  is  of  recent  introduction  and 
has  only  assumed  importance  within  the  last 
twenty  years,  is  imposed  upon  certain  classes  of 
goods  in  their  transportation  across  the  country. 
An  imperial  decree  authorizes  the  levying  of  it 
in  any  given  province,  whereupon  a  central  pro- 
vincial office  and  toll-stations  are  established,  their 
number  depending  upon  the  amount  and  kind  of 
traffic,  averaging  upon  the  most  important  thor- 
oughfares, whether  by  land  or  water,  one  in  about 
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every  ten  miles.  The  tax  at  each  station  is  small, 
but,  when  the  distance  traversed  is  great,  it  may 
reach  fifty  per  cent  of  the  gross  value.  No  definite 
control  can  be  had  over  the  income  of  these  sta- 
tions, as  there  is  little  or  no  check  upon  them.  In 
fact,  the  officers  in  charge  generally  get  what  they 
can  from  the  transporter,  whose  willingness  to  pay 
depends  very  much  upon  whether  he  can  evade 
the  tax  by  going  round  the  station.  Often  the 
carrier  and  collector  wrangle  over  the  price,  and 
finally  settle  upon  one  much  less  than  first  de- 
manded. The  data  for  estimating  the  sums  derived 
from  this  tax  are  more  reliable  than  those  of  any 
other.  The  minister  at  Pekin  gives  between  seven- 
teen and  eighteen  million  taels  as  the  annual  in- 
come from  this  soiurce,  and  his  figures  are  probably 
nearly  correct.  Of  this  amount,  about  one-half  is 
derived  from  likin  on  salt  and  opium,  the  remainder 
from  various  other  goods. 

The  entire  amount  of  all  the  taxes  which  have 
been  spoken  of  reaches  the  sum  of  sixty-eight  mil- 
lion taels,  or  ninety-seven  million  dollars.  The 
amount  which  each  province  has  to  furnish  is 
estimated  annually  by  the  minister  of  finances. 
Should  some  extraordinary  necessity,  as  famine  or 
war,  require  larger  contributions  than  are  laid 
down  in  the  annual  budget,  those  provinces  most 
likely  to  respond  are  called  upon  for  additional 
amounts.  When  the  last  cash  is  exhausted  from 
these  sources,  then  recourse  is  had  to  extraordi- 
nary means,  appeals  to  wealthy  citizens,  requests 
couched  in  such  urgent  terms  that  a  disregard  of 
them  is  perilous. 

Not  many  reforms  can  be  expected  in  China's 
financial  systems.  The  absolute  monarchical  gov- 
ernment, the  hordes  of  mandarins  who  find  their 
living  in  the  present  systems,  and  the  yet  general 
distrust  of  foreign  advice  and  counsel,  all  hinder 
the  empire  from  throwing  off  the  shackles  that 
now  impede  her  every  movement.  S.  W. 


DRAWING  IN  PUBLIC  SCHOOLS. 

For  many  years  past,  those  who  are  most  inter- 
ested in  improving  the  elementary  education  of 
this  country  have  been  agreed  that  far  more  atten- 
tion ought  to  be  bestowed  upon  the  art  of  draw- 
ing. Those  especially  w^ho  are  interested  in  schools 
for  manual  training  and  in  scientific  schools  have 
been  firm  in  demanding  that  all  yoimg  scholars 
should  be  encouraged,  if  not  required,  to  attain 
some  proficiency  in  this  useful  art.  Many  have 
insisted  that  drawing  should  be  placed  next  in 
importance  to  reading,  writing,  and  arithmetic, 

Indugtrial  and  high  art  edtuxttion  in  the  United  State*. 
By  I.  Edwards  Olaekb.  Wasblogton,  U.  S.  Imreau  ofedu- 
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and  have  regretted  that  the  children  in  public 
schools  have  been  forced  to  give  so  much  time  to 
acquiring  a  familiarity  with  geographical  nomen- 
clature, when  an  equal  amount  of  labor  would 
have  trained  the  eye  to  observe  with  minute  ac- 
curacy, and  the  hand  to  delineate  with  truth  that 
which  the  eye  has  seen.  Notwithstanding  this 
unanimity  of  opinion  among  those  who  are  quali- 
fied to  give  advice,  the  schools  of  the  country  are 
in  general  far  from  doing  what  they  ought,  to 
provide  instruction  in  drawing.  Great  advances 
have  been  made  within  the  past  fifteen  or  twenty 
years ;  and  in  certain  schools,  and  even  in  certain 
groups  of  schools,  good  results  have  been  attained. 
It  is  now  most  important  that  the  experience 
which  has  been  acquired,  and  the  methods  which 
have  been  successfully  employed,  should  be  ascer- 
tained, compiled,  and  promulgated  in  such  ways 
as  will  secure  the  widest  consideration. 

For  many  years  past,  Mr.  Isaac  Edwards  Clarke, 
of  the  Bureau  of  education,  has  been  engaged  in 
compiling  such  a  report.  Two  or  three  times  his 
work  has  been  made  ready  for  the  printer  ;  but  its 
issue  has  been  postponed  for  the  lack,  we  believe, 
of  adequate  appropriations  from  congress.  At 
length  we  have  before  us  a  volume  of  a  thousand 
pages,  distributed  in  four  parts.  There  is,  first,  a 
series  of  papers  by  the  author  on  *  The  democracy 
of  art ;  *  then  an  account  of  the  efforts  which  have 
been  made  to  secure  instruction  in  drawing  in  the 
public  schools  ;  third,  a  series  of  statistical  tables 
illustrating  the  condition  of  art  schools  and  muse- 
ums ;  and,  finally,  an  appendix,  occupying  four 
hundred  pages,  and  including  a  great  variety  of 
reports,  lectures,  and  schedules  i)ertinent  to  the 
subject  of  art  education.  The  work  is  very  com- 
prehensive, being  evidently  designed  for  very  dif- 
ferent sorts  of  readers,  —  those  who  are  interested 
in  the  historical  aspects  of  the  subject,  those  who 
need  to  be  persuaded  of  the  importance  of  art  edu- 
cation, and  those  who  require  to  be  enlightened 
ui  respect  to  methods  of  instruction  which  have 
been  employed.  By  the  use  of  the  elaborate  in- 
dex, readers  of  all  these  classes  may  derive  from 
this  volume  much  useful  information  not  other- 
wise accessible  ;  but  the  author  would  have  ren- 
dered an  additional  service  if  he  had  added  with 
greater  freedom  his  own  critical  comments  upon 
the  various  plans  which  have  been  adopted.  His 
preliminary  essays  reveal  the  mind  of  one  who  has 
long  been  familiar  with  the  progress  of  the  fine 
arts,  and  who  has  been  accustomed  to  reflect  upon 
their  relation  to  the  progress  of  society.  He  points 
out  with  clearness  the  influence  of  taste  and  skill 
upon  the  enjoyments,  the  trade,  and  the  prosi>er- 
ity  of  the  people.  He  touches  with  facility  upon 
all  the  indications  which  are  to  be  seen,  especially 
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in  arcbiteciuni  ami  manufacturDH,  of  American 
progretw.  Ho  writes  with  enthuHiasm  and  8ym|)a- 
thy,  aiming  to  encourage  what  is  good  rather  than 
to  contemn  what  is  bad.  He  has  apiMirently  in 
view  as  his  readers  the  managers  of  imblic  educa- 
tion, and  he  strivt^s  to  incite  them  by  the  descrip- 
tion of  wliat  has  b(H>n  accomplishe<L  and  by  gtmtly 
persuasive  illustrations,  to 'lend  a  hand*  in  the 
new  educational  movement.  His  piu*iiose  is  de- 
serving of  the  highest  commendation ;  and  the 
facts  and  figures  which  he  has  brought  together, 
with  a  viuft  amount  of  painstaking,  will  prove  to 
Ix!  a  store  of  arguments  and  examples  to  1)0  drawn 
upon  by  innumerable  commissioners,  sui>erintend- 
ents,  and  directors  of  education  in  schools  of  every 
grade,  from  the  kindergarten  to  the  university. 

TRIUMPHANT  DEMOCRACY, 

Mu.  Andrew  Carnkgie  is  well  known  as  a 
shrewd  and  successful  business  man,  a  capitalist 
of  great  wealth,  a  traveller  of  experience,  and  an 
American  citizen  of  public  spirit.  He  is  an  excel- 
lent type  of  a  class  more  numerous  and  more  in- 
fluential in  America  than  in  any  other  country  of 
the  world  :  he  is  ea)inently  a  practical  man.  Tliere 
is  a  wide-&pread  impression  that  the  practical  man 
is  not  only  more  competent  to  carry  on  atTairs, 
but  that  he  has  a  great  advantage  over  the  theo- 
rist, burie<l  in  his  lxK)ks  and  unacquainted  with 
human  nature,  in  the  theorist's  own  walks  in  life ; 
that  he  can,  if  he  tries,  run  a  better  newspaper, 
secure  better  legislation,  and  write  a  better  book. 
When  the  practical  man,  therefore,  enters  the 
field  of  literature,  and  discusses  important  public 
questions,  much  is  ex|:>ecttHi  of  him :  his  knowl- 
edge of  affairs  should  give  him  a  broader  {>oint  of 
view ;  his  observation  should  be  keener ;  his  in- 
formation should  be  more  exact  and  more  com- 
plete ;  he  should  have  a  l)etter  grasp  of  the  prin- 
ciples which  have  grown  to  be  axiomatic,  a 
greater  power  of  combining  facts  and  principles 
into  general  statements  ;  his  views  should  be  more 
vigorous  and  more  lucid  than  those  of  the  ordinary 
writer. 

Judged  by  this  high  standard,  it  must  be  frank- 
ly confessed  that  *  Triumphant  democracy '  is  not 
successful.  The  author's  point  of  view  is  sufli- 
ciently  set  forth  in  the  dedication,  the  keynote  of 
the  whole  work :  ••To  the  beloved  REPUBUC 
under  whose  equal  laws  I  am  made  the  peer  of 
any  man,  although  denied  political  equality  by 
my  native  land,  I  dedicate  this  book  with  an  in- 
tensity of  gratitude  and  admiration  which  the 
native-born  citizen  can  neither  feel   nor  under- 

Triumphant  democracy ;  or.  Fifty  yeara*  march  of  the 
repubUc,  By  Amdrbw  Cabkboub.  New  York,  Scrilmer, 
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stand.*'  To  make  the  native-bom  citizen  appre- 
ciate the  full  measure  of  his  birthright,  and  to 
teach  the  foreigner  the  blessings  of  the  American 
system,  the  first  requisite  is  accuracy  of  state- 
ment. If  grave  errors  of  observation  and  of  state- 
ment of  fact  are  found,  the  effect  of  the  book  ia 
marred,  if  not  wholly  taken  away.  What  will 
the  native  prohibitionist  think  of  the  statement 
that  *  drunkenness  is  quite  rare '  among  American 
workmen  (p.  125)?  What  will  the  Norwegian  say 
to  the  assertion  that  *  the  lumber-trade  is  an  in- 
dustry peculiarly  American'  (p.  219)?  How  will 
the  man  who  remembers  the  Mexican  war  accept 
the  glorification  of  *'  the  American  people  [who] 
have  never  taken  up  the  sword  except  in  self-de- 
fence or  in  defence  of  their  institutions"  (p.  265)? 
Can  the  author  ever  have  been  in  Germany  with- 
out knowing  that  the  United  States  is  not  '*  the 
country  containing  the  smallest  proportion  of 
illiterates  "  (p.  469)  ?  Does  any  man  who  thought- 
fully considers  the  present  state  of  public  feeling 
in  France  believe  that  *  the  reign  of  the  masses  is 
the  road  to  universal  peace '  (p.  102)  ?  Is  the  prac- 
tical man  satisfied  that  "the  theatres  and  opera- 
houses  of  the  principal  cities  in  America  are,  of 
course,  much  superior  to  those  in  £uro|)e  because 
they  were  built  more  recently'*  (p.  886)?  The 
passages  just  quoted  are  fair  examples  of  recur- 
ring errors,  mistakes,  incomplete  statements,  and 
hasty  generalizations. 

Tlie  idea  of  the  book — to  put  into  readable, 
entertaining  form  the  causes  of  the  marvellous 
growth  of  America  —  the  idea  is  not  a  bad  one: 
the  execution  is  totally  inadequate,  and  inade- 
(|uate  for  a  very  simple  reason.  Mr.  Carnegie  has 
bei*n  too  busy  in  doing  other  things  to  give  the 
necessary  time  for  reading  and  reflection  :  his 
knowledge  is  insufficient.  That  the  United  States 
is  triumphant  we  all  know  :  that  the  triumph  is 
wholly  or  larg(*ly  due  to  democracy  may  or  may 
not  lie  true  ;  but  Mr.  Carnegie  has  not  proved  it : 
if  it  is  ever  to  be  proved,  it  must  be  by  the  despised 
theorists,  who  are  willing  to  spend  a  lifetime  in 
grovelling  after  the  dry  details  of  the  history  of 
many  nations.  A.  B.  Hart. 

PRESTWICW8  GEOLOGY. 

The  reputation  of  Pn)fessor  Prestwich  as  a 
giH)logist  lends  an  cs]MH.*ial  interest  to  the  appear- 
ance of  a  general  treatise  from  his  hands,  embody- 
ing the  facts  and  theories  that  his  long  ex|)erience 
has  led  him  to  regani  of  the  greatest  value  to  the 
student.  Tlie  first  volume  of  the  work,  lately 
issued  by  the  Clarendon  press,  treats  of  subjects 
chemical  and  physical.     The  second  volume,  not 
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yefc  published,  wiU  include  ch^ters  on  stratig- 
raphy  and    paleontology,  and  a   discussion    of 
theoretical  questions    connected  with    historical 
geology  and  the  evolutions  of  the  earth.    This 
will  therefore  probably  be  the  more  entertaining 
of  the  two ;  but  the  book  now  before  us  is  attrac- 
tively written  and  makes  easier  reading  than  most 
geological  manuals.     Its  style  is  between  the  ex- 
treme condensation  of  the  encyclopedic  text-books, 
and  the  more  literary  form  of  Lyell's  *  Principles.' 
Ebccept  in  the  chapters  that  are  necessarily  occu- 
pied with  simple  definition  and  tabulation,  there 
is  a  satisfactory  amount  of  argument  and  discus- 
sion, and  a  careful  presentation  of  both  sides  of  a 
question ;  so  that  the  learner's  attention  is  held  to 
the  facts  long  enough  to  allow  him  to  acquire 
them  familiarly,  and  to  perceive  that  their  proper 
understanding  requires  a  higher  mental  process 
than  mere  memorizing.      The  work  is  further 
intentionally   a    statement  of   the    evolutionary 
rather  than  of  the  unif ormitarian  view  of  geology, 
which  Lyell's  leadership  so  long  in  England  placed 
too  prominently  before  many  students  :  there  was 
under  Lyell's  teaching  no  room  between  uniformi- 
tarianism  and  catastrophism  for  the  safer  middle 
ground  which  Prestwich  clearly  states,  and  which 
is  now  certainly  the  dominant  view  held  by  work- 
ing geologists.    The  change  in  the  rate  of  denud- 
ing processes  and  of  eruptive  action  from  ancient 
to  later  geological  times  may  be  named  in  iUustra- 
tion  of  this.     Under  the  latter  subject,  it  is  an 
additional  satisfaction  to  see  prominence  given  to 
the  mechanical  origin  of  eruptions,  and  only  a  sub- 
ordinate importance  attached  to  Scrope*s  theory  of 
the  action  of  steam  and  other  gases ;  and  to  find 
definite  statement  of  the  metamorphism  of  erup- 
tive as  well  as  of  sedimentary  rocks.    Indeed,  it 
would  be  easy  to  name  many  more  examples  of 
treatment  that  must  conmiend  themselves  to  the 
American  as  well  as  to  the  English  taste,  while 
there  are  only  two  sections  that  are  likely  to  excite 
any  general  dissent, — one  on  the  origin  of  valleys, 
which  attributes  too  much  influence  to  fissures  to 
find  full  acceptance,  at  least  in  this  country  ;  and 
another  in  which  much  importance  is  attached  to 
Elie   de    Beaumont's  extinct  theory  of  parallel 
mountain-ranges,  which  is  certainly  given  more 
space  tlian  students  in  this  last  quarter  of  the 
century  should  ask  for  it.    The  author's  familiar- 
ity with  the  geology  of  this  country  has  not  been 
such  as  to  prompt  many  quotations  from  our  sur- 
veys, nor  to  change  the  triassic  coloring  of  the 
copper-bearing   rocks   of  Lake  Superior  on    he 
reduced  copy  of  Marcou's  geological  map  of  the 
world,  which  serves  as  a  frontispiece ;  so  tiiat,  as  a 
book  for  class  reference  in  our  higher  schools  and 
coUeges,  this  work  will  hardly  gain  the  reputation 


of  Geikie's  text-book :  but,  if  the  excellent 
fashion  of  placing  different  books  in  the  hands  of 
every  member  of  a  class  could  be  introduced,  this 
one  would  certainly  be  one  of  the  most  popular. 

W.  M.  D. 

PORTERS  MECHANICS  AND  FAITH. 

This  work  is  one  of  those  attempts,  so  common 
in  our  day,  to  <  reconcile  science  and  religion.' 
The  main  thesis  of  the  author,  which  he  endeavors 
through  many  chapters  to  prove,  is  this  ;  that  all 
truth,  physical  and  spiritual,  is  made  kno^n  to  us 
by  *  revelation,'  and  could  never  become  known 
to  us  by  any  other  means.  Thus,  he  says  that  in 
mechanical  science,  "  man,  in  his  conscious  igno- 
rance, and  with  a  sense  of  entire  dependence, 
makes  his  appeal  immediately  to  the  Infinite 
Source  of  truth  ;  that  the  methods  of  experiment 
and  observation  are  the  divinely  appointed  way  in 
which  this  appeal  is  made  and  the  revelation  of 
physical  truth  is  received  "  (p.  82).  Having  estab- 
lished this  thesis,  to  his  own  satisfaction,  he  goes 
on  to  infer,  that,  since  all  other  truth  is  given  by 
revelation,  we  should  naturally  expect  that  re- 
ligious truth,  the  most  important  of  all,  would  be 
given  in  the  same  way.  Thus  he  thinks  to  estab- 
lish the  doctrine  of  revelation  in  the  theological 
sense. 

Now,  in  all  this  there  is  great  confusion  of 
thought,  resulting  from  the  use  of  the  word  '  rev- 
elation '  in  two  quite  different  senses.  The  '  rev- 
elation '  which  the  author  speaks  of  in  physical 
science  is  nothing  but  the  presentation  of  objects 
to  our  senses,  and  this  is  not  a  revelation  of  truth 
at  all.  Truth  is  not  a  property  of  objects,  but  of 
thoughts  ;  and  all  our  thoughts,  whether  true  or 
false,  are  the  product  of  our  own  mental  activity. 
It  is  absurd,  therefore,  to  say  that  scientific  truth 
IS  revealed  to  us  from  an  external  source.  On  the 
other  hand,  the  sacred  books  of  religion  are  held 
to  contain  religious  truth  itself  in  the  form  of 
propositions,  and  we  have  nothing  to  do  but  to 
receive  and  assimilate  it.  At  best,  therefore, 
there  is  nothing  more  than  a  poetic  analogy  be- 
tween the  two  cases,  and  nothing  whatever  to 
base  an  argument  on. 

Mr.  Porter's  main  doctrine  being  thus  defec- 
tive, it  is  unnecessary  to  criticise  his  book  in  detail ; 
but  we  would  call  attention  to  the  chapter  on 
'The  revelation  of  God,'  as  an  example  of  the 
author's  method.  He  expressly  says  that  God  can- 
not be  known  by  the  intellect,  but  only  by  love  — 
with  much  more  to  the  same  effect.  It  is  not  by 
such  methods  as  these  that  science  and  religion 
can  be  harmonized. 

Meehanie9  and  faith :  a  ttudy  of  spiritual  truth  in 
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COMMEyr  AND  CRITICISM. 

A  RECENT  NUiCBER  of  the  Philadelphia  Ameri- 
can has  an  article  on  'Unrecognized  proprietor- 
ships/ pointing  out  the  difficulties  encountered  in 
'  rewarding  men  of  the  most  heneficent  inventive- 
ness/ and  recounting  with  many  illustrations  how 
seldom  the  originator  of  a  new  device  reaps  a 
fortune,  while  those  who  come  after  and  make 
new  adaptations  of  the  original  artifice  hecome 
proHjierous.  Wyatt  invented  roller-spinning,  and 
Hargreaves  invented  the  spinning  -  jenny  ;  but 
Ark  Wright  appropriated  both,  and  was  the  only 

*  successful  *  man  of  the  three.    On  reading  further, 
it  is  with  surprise  that  we   And   *  Myer/  whoee 

*  weather-charts  have  t^aved  thousands  of  dollars,' 
classed,  not  with  the  successful  Arkwrights,  but 
with  the  neglected  Wyatts  and  Hargreaves,  where 
he  is  notoriously  out  of  place.  It  is  difficult  to 
say  in  whose  mind  the  idea  of  daily  weather- 
charts  first  took  practical  shape  ;  but  the  idea  was 
fully  carried  out  in  Europe  several  years  before 
its  introduction  here,  if  we  except  the  charts  with 
which  Professor  Henry  used  to  entertain  visitors 
to  the  Hmithsonian  in  1859  or  1800,  and  which 
might  have  early  grown  into  a  systematic  service 
bad  it  not  been  for  the  interruptions  of  1861. 
Besides  this,  Professor  Cleveland  Abbe  had,  with 
the  assistance  of  local  enterprise,  establinhed  an 
actual,  continuous,  and  successful  weather-service 
in  Cincinnati  a  year  before  weathei^prediction  was 
undertaken  by  the  government.  It  was  essentially 
this  Cincinnati  service  that  General  Myer,  with 
his  imperious  executive  ability  and  the  support  of 
the  government  treasury,  appropriated  and  ex- 
panded into  a  national  service ;  taking  not  only 
its  methods,  but  its  director,  who  has  ever  since 
been,  even  tbough  anonymously,  the  lea^ling 
scientific  member  of  the  weather-bureau.  The 
American's  article  is  an  example  of  the  very 
neglect  that  it  laments. 


A  80N  OF  Charles  Goodyear,  the  well-known 
inventor,  has  lately  felt  it  to  be  his  duty  to  make 
public  some  particulars  in  respect  to  the  origin  of 
the  india-rubber  patents,  which,  if  not  hitherto 
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unknown,  have  been  generally  forgotten  by  those 
who  participate  in  the  great  advantages  which 
have  followed  the  wonderful  expansion  of  india- 
rubber  manufactures.  He  wishes  particularly  to 
controvert  the  idea  that  his  father's  discovery  was 
accidental ;  and  for  this  purpose  he  publishes  his 
father's  account  of  the  various  steps  which  were 
taken  by  him  as  far  back  as  1888  to  ascertain 
what  modifications  could  be  made  in  '  the  mate- 
rial,' as  he  was  accustomed  to  call  the  gum-elastic, 
in  order  to  adapt  its  peculiar  properties  to  the 
greater  service  of  mankind.  The  inventor*s  own 
narrative  was  printed  in  1849,  in  a  very  few 
impressions,  upon  thin  sheets  of  a  tissue  made  of 
cotton,  and  shows  conclusively  by  what  prolonged, 
intelligent,  painstaking  endeavors  he  reached  the 
processes  which  are  kno^'n  as  'vulcanization.* 
Few  persons  are  aware  of  the  great  changes  which 
were  introduced  by  these  discoveries,  or  of  the 
constant  increase  in  india-rubber  manufactures. 
In  1870  the  imports  of  the  crude  material  were 
five  million  pounds  ;  in  1885  they  were  twenty- 
five  millions. 


The  narrative  from  which  we  draw  these  par- 
ticulars also  calls  attention  to  the  fact  that  Good- 
year at  an  early  day  foresaw  most  of  the  innumer- 
able applications  which  were  destined  to  follow 
the  promulgation  of  his  process.  There  is  a  cir- 
cular of  his,  which  was  issued  in  1844,  announ- 
cing the  invention  or  discovery  of  *  a  metallic  gum- 
elastic  composition,'  enumerating  its  properties 
and  its  possible  uses,  and  inviting  *  the  most  search- 
ing investigation  and  the  most  severe  trial.'  In 
the  light  of  all  that  has  followed,  the  prophetic 
sagacity  of  the  inventor  is  as  noteworthy  as  his 
inventive  power.  It  is  a  pity  that  a  life  arduously 
devoted  to  the  advancement  of  an  idea  which  was 
fertile  in  utilities  should  have  been  so  much  de- 
pressed at  one  stage  by  penury,  at  another  by 
extreme  j*l  health,  and  again  by  vexatious  and 
almost  ini;erminable  litigations.  The  final  decision 
of  the  U.  S.  supreme  court,  confirming  Goodyear's 
claims,  was  given  four  years  after  the  patent  had 
expired,  and  eight  years  after  his  death. 


Dr.  M.  a.  Veeder  of  Lyons,  N.T.,  has  sent  a 
letter  to  the  Rochester  Democrat  and  chronide 
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(July  21)  on  'The  significance  of  coincident 
weather-conditions,'  in  which  he  points  out  that 
the  recent  tornadoes  in  Kansas  City  and  Madrid 
were  nearly  simultaneous,  that  the  late  *  sirocco ' 
in  Dakota  accompanied  intense  heat  in  southern 
Europe,  and  that  many  other  examples  of  corre- 
sponding weather  may  be  found  in  widely  separat- 
ed localities.  From  this  basis  he  concludes,  with- 
out any  sufficient  examination  of  the  dissimilar 
weather  that  so  generally  prevails  in  widely 
separated  localities,  that  "the  common  cause 
which  originates  wide-spread  atmospheric  con- 
ditions of  exceptional  character  .  .  .  can  be  none 
other  than  variations  in  the  condition  of  the  sun." 
This  can  hardly  mean  that  the  appearance  of  a 
spot  on  the  sun  at  once  brings  forth  tornadoes  on 
the  earth  :  tornadoes  are  known  to  arise  under 
much  more  local  conditions  ;  and  the  coinci- 
dence of  their  occurrence  in  Kansas  and  Spain  is 
most  trivial  when  it  is  recollected  that  the  large 
disturbances  in  which  the  tornadoes  spring  up 
probably  came  from  remote  beginnings,  unequally 
distant  in  time  and  place  from  these  points  of 
action.  The  coincidence  is  especially  trivial  in 
view  of  the  great  amount  of  non-coincidence  it 
has  to  balance.  Yet  if  this  be  not  the  meaning, 
the  suggestion  is  simply  a  vague  truism,  of  no 
value  from  its  very  antiquity  and  indefiniteness. 
No  one  will  deny  that  the  sun  is  at  the  bottom  of 
all  our  weather-changes  ;  but  who  will  explain 
the  full  control  that  it  exerts,  and  follow  the  pro- 
cess from  beginning  to  end  ? 


Theories  of  this  kind  have  a  remarkable  resem- 
blance. They  pass  at  once  from  near  effect  to  a 
remote  cause,  impatiently  bridging  over  with 
wide-spanning  assertions  a  whole  world  of  process 
that  lies  between.  They  fail  to  see  behind  the 
immediate  facts,  and  discover  the  long  train  of 
events  leading  up  to  them.  They  represent  the 
theory  of  special  creations  on  the  inorganic  side 
of  nature.  They  always  include  a  convenient 
corollary  of  about  this  form  :  **  the  disturbing  in- 
fluence due  to  changes  in  the  condition  of  the  sun 
may  be  modified  to  some  extent  by  local  con- 
ditions, so  that  it  will  not  always  manifest  itself 
in  the  same  way  in  every  part  of  the  earth." 
What  with  an  entire  lack  of  definition  of  the 
sun's  disturbing  influence,  a  complete  assortVnent 
of  '  local  conditions  *  on  the  earth,  and  a  glorious 
variety  in  our  weather,  coincidences  may  be 
found  without  limit.     Finally,  there  is  the  unfail- 


ing presumption  of  novelty.  ''Studied  in  this 
way,  meteorology  becomes  a  science.  The  mere 
collection  of  miscellaneous  facts  without  refer- 
ence to  underlying  causes  gives  no  insight,  and 
reaches  no  conclusion ; "  but  the  new  theory 
"may  serve  at  least  to- direct  our  inquiries,  and 
may  open  up  new  and  unexpected  fields  of  re- 
search "  —  just  as  if  the  ideas  of  his  letter  had 
not  been  written  over  and  over  again,  until  their 
truth  and  error  are  almost  as  old  as  the  beautiful 
hills  around  Dr.  Veeder's  home  ! 


The  poisoninq  of  143  persons  in  Michigan, 
followed  by  a  similar  accident  in  Charleston,  111., 
by  which  fifty  persons  were  made  sick,  both 
attacks  being  attributed  to  ice-cream,  has  incited 
chemists  throughout  the  country  to  examine  criti- 
cally the  ingredients  employed,  in  order  to  dis- 
cover if  possible  which  one  is  accountable  for  the 
poisonous  effects.  As  has  already  been  stated  in 
Science,  Professor  Vaughan  of  Michigan  charges 
it  upon  tyrotoxicon,  a  new  poison  which  he  has 
discovered,  and  which  he  believes  to  be  produced 
during  the  decomposition  of  milk.  Professor 
Bartley  of  the  L.  I.  college  hospital  has  investi- 
gated a  number  of  cases,  and  gives  as  his  opinion 
that  the  deleterious  effects  produced  in  these  cases 
of  poisoning  by  ice-cream  is  due  to  the  gelatine 
which  is  now  largely  employed  by  manufacturers 
of  ice-cream  to  give  body  to  their  product.  If 
this  gelatine  is  of  poor  quality  it  readily  under- 
goes decomposition.  Dr.  P.  A.  Morrow,  in  the 
Medical  record,  July  24,  1886,  refers  the  poisonous 
effects  to  the  flavoring  extract,  and  finds  that  in 
all  the  reported  cases  vanilla  has  been  used  for 
this  purpose.  He  has  found  a  number  of  refer- 
ences to  similar  poisoning-cases  in  French  and 
German  literature,  which  toxic  phenomena  have 
been  spoken  of  as  '  vanillism.'  In  Europe  for  years 
the  vanilla  used  in  flavoring  ices  and  pastries  has 
been  recognized  as  in  some  cases  poisonous.  Or- 
flla  more  than  thirty  years  ago  recorded  such 
cases.  Whether  these  poisonous  effects  are  due 
to  some  principle  in  the  vanilla  bean  itself,  or  to 
cardol,  which  is  an  oil  used  as  a  coating  to  pre- 
vent the  deterioration  of  the  bean,  or  to  the  too  / 
early  gathering  of  the  pods,  is  still  a  matter  of 
dispute.  It  is  to  be  hoped  that  the  cause  of  the 
frequently  occurring  poisonings  may  be  soon  de- 
termined on,  that  ice-cream  may  not  cease  to  be  a 
part  of  the  bountiful  feasts  provided  at  church 
picnics. 
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THE  AMERICAX  NEUROLOGICAL  ASSOCI- 

ATJOX. 

The  twelfth  annual  meeting  of  the  neurologists 
of  America  took  place  at  the  Howland  house.  Long 
Branch,  N.  J.,  on  July  31,  22.  and  28.  The  mem- 
bership of  this  hody  is  limited  in  num))er.  and  is 
intended  to  include  eminent  specialists  on  nervous 
diseases  and  workers  in  allied  branches  of  science. 
From  fifteen  to  twenty  members  attended  the 
8C68ions,  which  is  about  the  usual  annual  attend- 
ance. 

Dr.  Burt  G.  Wilder,  professor  of  comfiarative 
anatomy  at  Cornell  university,  called  the  meeting 
to  order  and  delivered  the  address  of  the  retiring 
president.  The  address  was  devoted  to  the  de- 
scription of  an  embryonic  tissure  not  hitherto 
noticed. 

Dr.  Wilder  then  introduced  Dr.  Charles  K.  Mills, 
the  president-elect,  of  the  medical  deiMirtment  of 
the  Univerbity  of  Pennsylvania.  The  address  of 
the  president  was  a  pUti  fur  the  extension  of  the 
activity  of  the  a'^socintiun  so  as  to  enroll  all  the 
active  neurologists  of  the  country,  and  the  distinct 
adoption  of  a  broad  (isychological  ])oint  of  view, 
so  that  papers  on  scientific  topics  closely  related  to 
the  interests  of  the  practising  neurolo^istri  might 
be  then  presented.  The  prehident  also  favored  the 
proposition  that  the  association  should  meet 
biennially  as  a  section  of  the  pro|X)setl  congress  of 
American  physicians  and  surgeons. 

The  scientiflc  portion  of  theadtlress  consisted  in 
the  presentation  of  a  numl)er  of  human  brains 
abnormal  in  some  way  or  other.  Tlie  brains  of  a 
delusional  monomaniac  who  i)etiHheil  at  the  Hre  at 
the  insane  department  of  the  Philadelphia  almv 
house  ;  of  Taylor  who  was  executed  for  the  killing 
of  his  jailor,  and  who  had  committed  other  mur- 
ders ;  of  an  aflult  idiott  one  of  three  brothers 
similarly  affected  ;  of  a  negro ;  and  what  is  very 
rare,  of  a  Chinaman  —  were  exliibited,  and  notes 
upon  the  brains  of  three  other  murderers,  one  of 
whom  was  afterwards  afflicteil  with  paralytic  in- 
sanity, were  read.  In  the  jNiiier  to  be  published 
by  Dr.  Mills,  he  will  treat  in  detail  the  ixKruliarities 
of  the  individual  brains  ;  in  liis  addrtws  he  confined 
himself  more  to  a  general  presentation  of  their 
characteristics.  The  brains  were  all  of  a  low  t^-fie 
and  showed  similar  aflinities.  Tlie  brain  of  tlio 
Chinaman  was  characterized  by  a  shortening  and 
obliquity  of  the  orbital  surface  corresfiontling  to 
the  peculiar  set  of  the  eyes  in  tlmt  race,  and  by  the 
extension  of  the  first  temporal  convolution  well  up 
into  the  parietal  lol>e. 

The  presentation  aroused  great  interest  and 
much  discussion.  There  was  a  general  agret^ment 
tliat  the  brains  had  stn»ng  butural,  foetal,  and  low 
race-type  characteristics. 


Dr.  L.  C.  Gray  of  Brooklyn  gave  an  account  of 
a  case  of  lesion  of  both  temporal  lobes  without 
word-<leafni»8s  (sensory  aphasia),  but  with  a  re- 
markable l<^As  of  memory.  Tlie  patient  seemed  to 
have  lost  all  retention  of  impressions  whatever. 
For  example,  he  was  once  hammering  on  the  door. 
The  d(H'tor  aske<l  him  to  stop,  as  he  was  annoying 
others ;  he  understood  the  reciuest  and  complied 
with  it  after  asking  the  reason  for  his  stopping. 
The  doctor  had  hardly  left  the  room  when  the 
hammering  began  anew.  lie  was  again  asked  to 
stop ;  again  asked  the  same  question :  had  no  rec- 
ollection of  tlie  previous  request  and  again  pro- 
mised to  stop,  but  again  forgot.  His  letters  show 
the  same  state  of  mind ;  while  otherwise  rational, 
sudden  breaks  will  occur  in  the  writing,  and  then 
will  follow  the  words,  •*  I  don't  know  when  I 
wrote  the  alwve, whether  yesterday,  an  hour,  or  a 
minute  ago.''  or  words  to  that  effect.  In  short, 
his  time-sense  and  retentiveness  had  almost  com- 
pletely vanishe<l.  The  ])atient,  whose  age  was 
forty-three,  had  an  attack  of  convulsions,  re- 
mained comatose  for  thirty-six  hours,  and  then 
died.  At  the  autopsy  the  skull  and  dura  were 
found  normal,  and  with  slight  exceptions,  the 
only  tensions  were  found  in  the  temjK)ral  loljes  in 
the  imrts  supplitnl  by  the  sylvian  artery  (septo- 
meningitis).  Dr.  (tray  laid  special  stress  on  the 
point  that  lK)th  lobes  were  affecte<l,  and  thought 
that  our  views  regarding  the  seat  of  the  language- 
centre  needed  nuMlification. 

Dr.  lAK>nard  Welwr  of  New  York  discusscil  some 
afftH'tions  of  the  nervous  system  associated  with 
tul)erculosis.  Attention  was  esjiecially  directed  to 
the  fact,  illustrated  by  cases,  tliat  the  nervous 
symptoms  often  appeared  long  before  the  usual 
symptoms  of  approiiching  tuljerculosis  could  be 
detected.  These  nervous  symptoms  were  often 
(lepressive  in  their  nature,  with  a  loss  of  intend  in 
one's  (KH^uirtition.  with  little  or  no  tendency  to  peri- 
odicity, and  generally  a  weU-develo|)ed  suspicion 
of  the  doings  of  one's  fellow-men.  Tlie  cases  gen- 
erally showed  hereditary  taint,  anil  were  confined 
to  women.  An  iin]>ortjint  imrt  of  the  tn*atment 
consisted  in  n^storing  a  healthier  moral  tone. 

Dr.  Phillip  Zimner  of  Cincinnati  presented  in 
ix^rson  a  cas«*  of  auctioneer's  cramp.  The  jMitient 
was  first  made  aware  of  his  tnmble  by  a  difficulty 
in  crying  his  saU>s.  He  found  himself  unable  to 
keep  up  the  continual  rei)etition  of  the  same 
words,  without  causing  a  S]>a8m  on  the  left  side  of 
the  mouth  which  eventually  made  the  action  im- 
])ossible.  He  soon  found  that  he  could  relieve  the 
difficulty  by  lifting  with  a  {tencil  one  comer 
of  his  mouth.  For  a  time  the  difficulty  was  con- 
fineil  to  his  professional  duties,  but  gradually  it 
extended,  though  less  noticeably,  to  his  ordinary 
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conversation.  The  pronunciation  of  sounds  not 
involving  the  lips,  as  a  and  «,  was  not  interfered 
with.  The  case  was  regarded  as  one  of  the  pro- 
fessional neuroses,  arising  from  the  too  constant 
use  of  very  specialized  and  delicate  muscles,  of 
which  writer's  cramp  is  the  best-known  type.  In 
addition  to  the  usual  features  of  such  a  cramp, 
there  were  present  subjective  symptoms  of  a  de- 
pressive, melancholic  nature.  In  the  minds  of 
some  of  the  members  the  case  was  strongly  sug- 
gestive of  a  facial  hemiparesis. 

Dr.  Wilder  exhibited  a  frog  from  which  the 
cerebral  lobes  had  been  removed  on  the  9th  of  last 
December,  and  which  was  in  good  healthy  condi- 
tion. In  fact,  Dr.  Wilder  could  not  see  why  such 
a  frog  should  not  live  on  indefinitely ;  he  was 
freed  from  all  wear  and  tear  on  his  nervous  sys- 
tem, was  liberally  fed,  and  was,  in  short,  a  liv- 
ing automaton.  The  frog  behaved  quite  like 
those  in  the  exx)eriment8  of  Professor  Golz  of 
Strassburg  :  and  was  presented  only  to  show  how 
long  such  an  animal  could  be  kept  alive.  Dr. 
Wilder  used  the  occasion  to  record  a  few  observa- 
tions which  might  be  new,  and  to  suggest  some 
further  inquiries.  Spontaneous  movements  were 
noticed  every  few  hours.  At  times  the  frog  was 
observed  to  wink  with  one  eve  onlv.  A  curious 
observation  was  that  of  the  simultaneous  perform- 
ance of  opposite  reflexes.  When  a  minnow  was 
forced  down  the  frog's  mouth,  it  was  swallowed 
by  the  reflex  irritation  of  the  head  of  the  oeso- 
phagus, and  at  the  same  time  the  other  end 
of  the  minnow  was  still  twitching  in  the 
mouth  and  hanging  out ;  the  frog  would  attempt 
to  remove  the  minnow  with  his  leg,  and  swallow 
at  the  same  time.  Dr.  Wilder  asked  whether 
such  frogs  sleep,  whether  they  were  capable  of 
sensory  education,  whetlier  they  could  breed,  and 
so  on. 

Dr.  Wharton  Sinkler  of  Philadelphia  described 
the  treatment  of  a  case  of  facial  spasm  in  which, 
after  various  attempts  at  relief,  the  nerve  was 
stretched,  with  the  result  of  doing  away  with  the 
spasm  but  leaving  a  paralysis  after  the  operation. 
Similar  cases  were  also  referred  to. 

Dr.  Wilder  exhibited  the  head  of  a  murderer 
cut  in  the  median  plane  and  showing  the  position 
of  the  brain  in  the  skuU,  as  well  as  other  points. 
The  preparation,  which  was  unusually  successful, 
was  exhibited  in  order  to  describe  the  method  of 
preparing  it.  After  washing  out  the  blood-vessels 
with  a  five  per  cent  solution  of  chlorohydrate,  a 
continuous  injection  of  alcohol  at  first  65  per  cent 
strong  and  gi^ually  rising  to  a  94  per  cent  solu- 
tion was  kept  up  for  a  week.  The  injection  was 
done  under  a  high  pressure,  and  the  alcohol  cooled 
to  a  temperature  of  about  10^  C.  by   passage 


through  an  ice  chest.  The  head  was  then  im- 
bedded in  plaster  of  Paris  and  firmly  fixed  so  that 
the  saw  would  pass  directly  through  the  median 
plane. 

Dr.  Uoyd  read  a  paper  on  moral  insanity,  in 
which  he  held  the  view  that  the  name  w^as  a  mis- 
nomer, that  the  physician  had  only  to  deal  with 
disorders  of  the  functions  of  the  cerebral  mass, 
and  that  moral  insanity  was  only  a  form  of  intel- 
lectual insanity.  The  jmper  also  criticised  the 
psychologists  who  neglect  physiological  considera- 
tions, and  cautioned  physicians  from  falling  into 
the  mistakes  of  metaphysicians  by  creating  ab- 
stract entities  and  treating  them  as  real  things. 
The  paper  aroused  considerable  discussion. 

Among  the  papers  presented  were  the  follow- 
ing :  Dr.  Sarah  J.  McNutt  of  New  York  read  a 
note  on  the  case  of  an  infant  with  multiple 
tumors  of  the  cerebrum.  Dr.  G.  Betton  Massey  ex- 
hibited diagrams  designed  to  show  by  the  graphic 
method  the  significance  of  Ohm's  law  ;  and  also 
read  a  paper  on  the  *  Cause  of  electrotonus  and 
of  the  normal  formula  of  polar  reactions.'  Dr. 
Wilder  presented  some  notes  on  the  brain,  tlie 
first  of  which  related  to  a  new  fissural  integer 
which  he  would  call  the  *parocipital.*  The  next 
was  devoted  to  the  demonstration  of  an  ental 
ridge  corresponding  with  the  occipital  fissure  ; 
while  the  third  referred  to  the  api>earance  of  a 
horizontal  section  through  the  foetal  brain  in 
man.  Dr.  C.  L.  Dana  of  New  York  considered 
some  cases  of  pseudo-tabes  from  arsenical  ]X>ison- 
ing.  Dr.  Fisher  presented  some  remarks  on 
epilepsy,  in  which  he  inclined  to  the  view  that 
the  disease  was  organic  rather  than  functional. 
Dr.  Sachs  described  a  case  of  right  hemiphlegia 
with  aphasia  in  a  child  of  two  and  a  half  years. 
Dr.  V.  P.  Gibney  of  New  York  recorded  a  case 
of  pseudo-hypertrophic  paralysis,  in  which  the 
microscopic  examination  of  the  spinal  cord  re- 
vealed changes  in  the  anterior  horns  consisting  in 
a  diminution  and  loss  of  processes  of  the  cells, 
especially  in  the  dorsal  and  lumbar  regions.  The 
importance  of  the  observation  consists  in  the  fact 
that  such  changes  have  been  looked  for  in  many 
cases,  but  none  could  be  found.  The  propositions 
were  demonstrated  by  Dr.  Amidon. 

Papers  by  Dr.  Gibney  and  Dr.  Dercum  were 
announced  but  not  read.  A  photograph  of  a 
microcephalic  girl  was  received  from  Dr.  Forel  of 
Switzerland  and  ordered  to  be  reproduced  and 
published.  A  letter  from  the  late  Dr.  Gudden 
was  also  read. 

It  was  decided  to  meet  at  Washington  in  June  of 
next  year.  Dr.  Gray  of  Brooklyn  was  elected 
president,  and  Dr.  Hammond  of  New  York  secre- 
tary, for  the  coming  meeting.    The  meeting  at 
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Long  Brand)  was  considered  a  very  succeBsful 
one,  both  for  the  character  of  the  papers  read 
and  the  interesting  discussion  which  they 
aroused. 


COREA  BY  NATIVE  ARTISTS. 

The  testimony  of  recent  ex|)lorers  in  Corea  is 
to  the  effect  that  we  have  there  a  human  exem- 
plification of  the  survival  of  whole  genera  of  in- 
dustries and  customs,  while  in  surrounding 
regions  these  have  been  swept  away  or  trans- 
formed. Half-a-dozen  charming  books  on  Corea, 
notably  those  of  GrifHs  and  Lowell,  have  lately 
portrayed  portions  of  the  inner  life  of  a  land 
hitherto  closed  to  our  gaze.  No  small  curiosity 
has  been  manifested  to  ascertain  how  far  these 
gentlemen  have  told  the  truth,  whether  they  have 
faithfully  interpreted  what  they  narrate,  and 
whether  they  are  dealing  with  normal  life  or  with 
monstrosities. 

Ensign  Bemadou,  U.  S.  N.,  has  just  sent  to  the 
national  museum  a  small  but  wisely  chosen  col- 
lection of  art  products  to  illustrate  social  and  in- 
dustrial life  in  Ck>rea.  Among  his  specimens  is  a 
series  of  old  screens  painted  in  oil  on  silk,  and 
depicting  the  paying  of  tribute  by  surrounding 
nations  to  the  emperor  of  China.  An  outer  court 
is  filled  with  attendants,  beasts  of  burden,  palan- 
quins, and  gifts  in  endless  variety  from  every  part 
of  eastern  Asia.  Coreans,  of  course,  hold  a 
prominent  place.  A  long  procession  of  ambassa- 
dors from  these  various  countries  marches  through 
massive  gateways,  along  narrow  courts,  and  over 
elevated  bridges  to  the  throne.  There  sit  the 
reigning  sovereign  and  his  family,  guarded  by 
soldiers  and  attended  by  nobles.  In  front  of  the 
throne  kneel  the  tribute-bearers  with  their  gifts. 
The  faces,  costumes,  and  postures  are  accurately 
drawn,  but  the  perspective  is  thoroughly  Chinese 
in  the  method  of  taking  advantage  of  the  whole 
space. 

This  work  of  art  introduces  us  to  the  high  life  of 
Corea  ;  but  Ensign  Bemadou  has  also  had  the 
good  fortune  to  obtain  nearly  a  hundred  old  water- 
color  sketches  by  native  artists,  portraying  in- 
dustrial life  and  natural  scenery.  Eight  of  these 
paintings  are  presented  in  the  accompanying  plates. 
They  are  rather  studies  in  real  life  than  finished 
paintings,  the  latter  usually  partaking  of  the 
grotescjueness  characteristic  of  both  Chinese  and 
Japanese. 

Corea n  ivomen  washing  clothes  (fig.  1). — Wo- 
men are  not  seen  abroad,  says  Mr.  Lowell,  except- 
ing servants  at  the  wells,  and  washerwomen.  In 
Corea,  garments  are  taken  apart  to  be  washed, 
both  the  cleansing  and  the  subsequent  mangling 


being  effected  by  means  of  clubs.  When  the  gar- 
ment is  restored,  the  seams  are  pressed  close  with 
a  very  narrow  smoothing-iron. 

House-builders  at  work  (fig.  2).  — Mr.  Lowell 
also  describes  minutely  the  work  of  the  joiner  and 
the  tiler.  Hod-carriers  are  unknown,  and  un- 
necessary, because  the  attendant  can  easily  throw 
his  tiles  to  the  workman  while  the  balls  of  mud 
are  passed  up  in  netting.  The  *  chalk  line  *  is 
blackened  with  ink.  Plane,  saw,  square,  and 
adze  are  of  the  most  primitive  type.  The  pres- 
ence of  *  the  all -seeing  eye  *  also  seems  necessary. 

Spinning  and  weaving  (fig.  8).  —  The  textile 
practices  of  Corea  exhibit  the  most  primitive 
tjpes  of  Chinese  weaving.  The  loom  for  matting 
is  very  rude,  although  the  work  is  excellent.  The 
warp  is  held  in  place  by  a  stone  tied  to  the  end  of 
each  thread.  Half  of  these  rest  on  one  side,  and 
half  on  the  other  side,  of  the  upper  beam.  After 
the  insertion  of  a  weft  straw,  each  of  these  stones 
is  shifted  to  the  opposite  side. 

Shoeing  a  refractory  horse  (fig.  4).  — The  black- 
smiths and  other  metal-workers  of  Corea  are  quite 
clever.  Some  of  their  silver  and  copper  inlaying 
done  on  jewelry  boxes  and  furniture  contrasts 
favorably  with  similar  work  by  their  neighbors. 
The  bellows  consists  of  a  square  box,  in  which 
a  plunger  of  wood  packed  with  paper  passes  up 
and  down. 

A  lesson  in  archery  (fig.  5).  —  Archery  is  still  a 
favorite  amusement  among  the  Coreans,  and  their 
soldiers  are  obliged  to  compete  in  yearly  practice 
for  prizes.  Men  of  straw  are  set  up  in  boats  as 
marks.  Great  care  is  bestowed  both  on  bows  and 
arrows,  and  the  junior  members  of  the  corps  are 
carefully  instructed  in  the  precedents  of  practice. 

Bonzes  selling  charms  (fig.  6).  —  Mr.  Lowell 
characterizes  Corea  as  a  land  devoid  of  religion, 
Confucianism  swaying  the  upper  classes,  and  old 
superstitions  the  lower.  Sorcerers  and  fortune- 
tellers sell  their  charms  to  men  and  w*omen,  often 
parading  them  in  public,  and  announcing  their 
presence  with  rude  music.  Mr.  GrifiSs's  '  man  of 
straw  *  plays  an  important  i)art,  even  now  being 
sold  and  kicked  to  pieces  as  a  scapi*-goat  for  the 
man*s  former  self.  In  the  drawing  of  the  sorcerer 
is  exhibited  the  quaint  custom  among  Corean 
women  of  wearing  on  the  top  of  the  head  a  gar- 
ment which  they  may  draw  over  the  face  on  the 
appearance  of  a  man. 

A  wedding  procession  {^g,  7.)  —In  the  wedding 
procession  we  see  the  lantern-men  preceding  ;  the 
bearer  of  a  wild  duck  or  goose  or  a  model,  sym- 
bol of  domestic  felicity  ;  the  happy  bridegroom 
seated  on  a  horse  led  by  a  man  and  attended  by 
another ;  last  of  all,  the  bride,  attended  by  a 
young  boy.     Her  garment,  ready  to  cover  her 
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face  on  meeting  a  man,  is  characteristic,  as  well 
as  the  court  dress  and  robe  of  the  groom. 

Pedlers  on  the  road  (fig.  8).  —  Pedlers  are  com- 
mon throughout  Ck>rea.  In  our  sketch  are  repre- 
sented the  methods  of  carrying  loads  and  children, 
and  the  costume,  hat,  and  shoes  of  the  lower 
classes. 

Each  one  of  the  paintings  is  as  graphic  and  in- 
structive as  those  presented.  It  is  very  difficult 
to  impress  upon  the  mind  of  ordinary  travellers 
that  it  is  just  the  information  conveyed  in  such 
pictures  that  the  anthropologists  need.  To  write 
the  life-history  of  our  practical  arts,  it  is  absolute- 
ly necessary  to  understand  the  minutiae  of  in- 
dustry in  every  stage.  O.  T.  Mason. 


BIRD-DESTRUCTION. 


In  Decemlier,  1885,  the  American  ornithologists' 
union  committee  on  bird  -  protection  began  its 
work  in  behalf  of  the  birds.  After  one  or  two 
conferences  the  committee  became  convinced  that 
nothing  would  tend  more  to  check  the  lamentable 
wholesale  slaughter  of  our  birds  for  millinery  and 
other  purposes  than  the  proper  enlightenment  of 
the  public  respecting  the  extent  of  the  annual 
sacrifice  of  bird-life,  its  causes,  and  its  effects ; 
that  the  almost  universal  use  of  birds  for  decora- 
tive purposes  was  due  to  thoughtlessness,  and  to 
ignorance  of  its  baneful  results  ;  that  in  order  to 
stem  the  tide  of  destruction  it  was  simply  neces- 
sary to  make  known  the  facts  in  the  case,  and 
thus  create  an  intelligent  public  sentiment  in 
favor  of  the  birds.  Accordingly  the  committee 
prepared  a  series  of  articles  on  the  subject,  which 
was  published  as  a  sixteen-page  supplement  to 
Science^  in  the  issue  of  Feb.  26,  1886.  This  sup- 
plement was  subsequently  republished  in  pam- 
phlet form  as  *  Bulletin  No.  1 '  of  the  committee, 
and  sent  broadcast  throughout  the  country. 

The  result  far  exceeded  the  most  sanguine  hopes 
of  the  committee  :  the  press  of  the  country  took 
up  the  subject  vigorously,  there  being  scarcely 
a  newspaper,  magazine,  or  journal  of  any  sort, 
technical,  literary,  educational,  religious,  or  scien- 
tific, that  did  not  publish  copious  extracts  from 
the  Science  supplement,  usually  with  editorial 
comment  highly  favorable  to  the  movement  thus 
started.  This  was  often  followed  by  letters  from 
correspondents  in  further  support  of  the  cause, 
while  not  a  few  of  the  leading  newspapers  became 
earnest  champions  of  the  birds.  At  the  same  time 
various  societies  of  natural  history,  in  Canada  as 
well  as  in  the  United  States,  appointed  commit- 
tees on  the  subject  of  bird-protection,  which  pre- 
sented reports  to  their  respective  societies,  em- 
bodying further  evidence  regarding  the  extent  of 


the  destruction  of  birds  for  millinery  and  other 
reprehensible  purposes,  frequently  accomi)anied 
by  resolutions  indorsing  most  fully  the  conclu- 
sions and  recommendations  of  the  American  or- 
nithologists' union  committee,  and  urging  the 
most  energetic  measures  possible  to  check  the 
destruction  of  bird-life. 

The  Audubon  society  was  speedily  organized 
in  New  York  City,  imder  the  auspices  of  the 
Forest  and  stream  newspaper,  for  the  express  pur- 
pose of  co-operating  with  the  American  ornithol- 
ogists' union  committee  in  its  work  of  protecting 
the  birds.  Branches  of  this  society  have  sprung 
up  in  various  and  widely  distant  parts  of  the 
country,  till  the  membership  already  exceeds  ten 
thousand.  Anti-bird  wearing  leagues  and  juvenile 

*  bands  of  mercy  *  were  formed  in  many  towns 
and  cities  throughout  the  land,  having  the  same 
objects  in  view,  the  members  of  which  respec- 
tively pledge  themselves  not  to  use  birds  for  deco- 
rative purposes,  and  not  only  not  to  destroy  birds 
or  their  nests  or  eggs,  but  to  exercise  all  their 
influence  in  checking  their  needless  destruction. 

Until  recently  the  only  discordant  notes  heard 
from  any  quarter  were  the  subdued  mutterings  of 
a  few  reprehensible  taxidermists,  caterers  of  the 
milliners,  whose  pockets  were  affected  by  the 
movement  in  favor  of  the  birds.  Many  of  the 
dealers  in  birds  for  decorative  purposes,  particu- 
larly for  hat  ornamentation,  expressed  themselves 
as  heartily  in  sympathy  with  the  movement,  as 
have  the  better  class  of  taxidermists, —  those  legit- 
imately entitled  to  the  name,  who  are  often  men 
of  scientific  tastes,  and  too  high-principled  to  lend 
themselves  to  the  indiscriminate  slaughter  of 
birds  simply  for  purposes  of  gain. 

It  was  left,  therefore,  for  a  single  ornithologist 
of  some  supposed  standing  as  a  man  of  sense  and 
culture  to  make  the  first  and  thus  far  the  only 
public  protest  against  the  movement,  which  he  is 
pleased  to  term  *  sentimental  bosh.'  Whatever  his 
object,  —  whether  a  freak  of  the  moment,  an 
attempt  to  see  what  could  be  said  on  *  the  other 
side,'  a  strike  for  notoriety,  or  the  result  of  jier- 
sonal  pique,  —  his  statements  were  of  a  sufiiciently 
sensational  character  to  be  eagerly  seized  upon  by 
newspaper  editors  ignorant  of  or  indifferent  to  the 
facts  in  the  case,  or  unscrupulous  in  regard  to 
what  they  put  in  their  papers,  provided  it  is  'in- 
teresting '  or  *  startling  : '  and  the  *  address '  of  the 

•  learned  doctor '  has  consequently  received  more 
or  less  attention ;  and  extracts  from  it,  or  edi- 
torials based  upon  it,  have  been  published  in  two 
of  the  New  York  dailies,  and  possibly  elsewhere, 
in  addition  to  the  paper  in  which  it  originally 
appeared. 

The  person  who  has  thus  attained  unenviable 
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notoriety  is  Dr.  J.  W.  Langdon  of  Cincinnati,  and 
his  *  address  *  originated  in  the  following  manner  : 
Some  time  since,  the  Cincinnati  society  of  natural 
history  appointed  a  committee  of  three  of  its 
ornithological  members  ''  to  investigate  and  report 
on  the  destruction  of  native  birds."  Tliis  com- 
mittee duly  made  its  report,  in  the  form  of  a  series 
of  papers,  prepared  by  tlie  different  memlwrs  of 
the  committee,  in  which  were  summarized  most 
of  the  facts  and  statements  given  in  the  Science 
supplement  on  bird-protection,  with,  in  addition, 
much  original  matter  of  like  character.  Tliis  re- 
port was  followed  by  a  paper  by  Dr.  Langdon,  in 
which  he  ridiculed  the  idea  that  there  had  been 
any  i)erceptible  decrease  of  song-birdn  in  conse- 
quence of  their  destruction  for  millinery  pur- 
poses, or  from  any  human  influence  whatever, 
while  he  furthermore  claimed  that  it  would  be 
impossible  for  man  to  destmy  enough  HUiall  birds 
to  make  their  absence  appreciable.  His  conclu- 
sions were  based,  ostensibly  at  least,  on  an  esti- 
mate of  the  bird  population  of  Aniericn,  and  an 
assumed  rate  of  natural  increase,  —  l)oth  mere 
guesses,  and  the  latter  and  IiIh  coiicl unions  there- 
from |)al|)ably  absurd.  Like  some  of  our  astute 
congresHmen.  he  took  the  precaution  to  *  revise ' 
his  paper  before  it  was  printed,  removing  many  of 
its  grossest  absurdities  ;  leaving,  however,  enough 
to  disgust  intelligent  ornithologists  throughout  the 
countr}%  yet  presenting  so  plausible  an  u8|)€H;t  as 
to  be  misleading  to  the  general  reader,  unable  to 
detect  the  false  premises,  misstatements,  and  mis- 
representations of  which  it  is  mainly  composed. 
Hie  better  part  of  the  paper  was  later  given  to 
the  readers  of  a  New  York  daily  newspaper ;  and 
its  main  ]>oints  are  summarized  in  a  recent  num- 
ber of  Science  (viii.  No.  178),  and  therefore  need 
not  be  dwelt  uixm  here. 

To  answer  Dr.  Langdon's  pa]>er  in  detail  is  not 
the  purfKise  of  this  article.  While  it  would  be 
easy  to  refute  its  many  al)surd  conclusions,  and 
expose  its  misrepresentations,  it  would  take  much 
space  to  do  so.  For  ornithologists  no  refutation 
is  necessary :  and  it  would  not  be  entitkni  to 
serious  consideration  were  it  not  so  perniciously 
misleading  to  those  who  know  little  of  the  sub- 
ject. It  has,  however,  been  already  ably  answered 
by  the  Cincinnati  committee,  at  a  me(*ting  of  the 
Cincinnati  society  of  natural  history  held  June 
16,  at  which  the  consideration  of  Dr.  Langdon's 
paper  was  made  the  s])ecial  subject  of  the  even- 
ing. 

As  a  sufficient  answer  in  the  present  connection, 
I  subjoin  the  final  re|X)rt  of  the  committee  of  the 
Cincinnati  society  on  the  destruction  of  native 
birds,  adopted  by  the  society  at  its  meeting  held 
July  6,  premising  merely  that  it  was  adopted 


with  only  one  dissenting  vote,  and  that  Dr.  Lang- 
don's. 

Tour  commltte<>  report  as  follows  In  tb«  in«tt«r  sab* 
mltted  to  theoi,  «od  st«te  th«t  they  h«Te  fully  inrestigAted 
tbe  subject  of  the  destruotion  nf  our  tistlTe  birds,  aad 
seTeral  pspera  hsre  beeu  prepared  «nd  read  «t  three  meet- 
ings of  the  society.    They  flod  :  — 

Firat,  Tbst  oAtlre  birds  of  many  species  hare  greatly 
decreased  io  numbers  orer  large  areas  of  tbe  country. 
This  Is  particularly  true  of  those  water  and  game  birds 
about  which  it  Is  comparatirely  easy  to  obtain  statistics. 

Second,  That  the  chief  cause  of  such  decrease.  In  ad- 
dltiou  to  climatic  changes,  natural  enemies,  clearing  up 
the  country,  etc.,  are,  — 

(a)  The  direct  destruction  of  birds  for  their  skins  and 
feathers  for  decorative  and  millinery  uses  ; 

(6)  The  trapping  of  birds  for  cage  purposes  ; 

(c)  The  destruction  of  eggs  and  nests  by  men  and  boys  ; 

(d)  And  the  introduction  of  the  European  sparrows, 
which  occupy  the  nesting-places  of  many  natire  species. 

Three  of  these  causes  are  prerentable,  and  the  erils  re- 
sulting can  be  greatly  lessened : 

Firai^  It  no  birris  be  used  fur  decoiation. 

Second^  If  none  of  the  song-birds  and  insectivorous 
species  be  used  for  food. 

Third,  )f  the  laws  protecting  certain  species  be  backed 
by  a  much  stronger  public  oplnioo,  and  more  rigidly  en- 
forced. 

Fourth,  If  thoughtlens  men  and  boys  could  be  shown  tbe 
great  economic  value  of  birds,  and  taught  the  desijrabUity 
of  protecting  them  and  their  eggs. 

Tour  committee  find  that  a  wide-ppread  discussion  of 
the  bird  question  shows  more  interest  In  our  feathered 
friends  than  they  had  hoped  for  ;  and  they  trust  that 
Cuvier  clubs,  Audubou  societies,  and  other  clubs  of  like 
aims,  will  continue  to  flourish  on  all  sides  until  public 
sentiment  is  entirely  opposed  to  the  destruction  of  our 
native  birds. 

R.  H.  Wardrr  } 

Cbas.  DuBT  -Committee. 

Wm.  Hcbbkll  Fi»rbb  \ 

J.  A.  Allen. 


GEOGRAPHICAL  NOTES. 

Yucatan.  —  The  indefatigable  Chamay,  who 
lias  just  closed  another  season  of  exploration  in 
Yucatan,  reports  that  he  had  been  engaged  only 
about  six  months.  His  object  was  to  get  moulds 
of  the  bas-reliefs  on  the  walls  of  the  ancient  ruins. 
These  sculptures  proved  to  be  much  rarer  than  is 
generally  supposed.  Arrived  at  Izamal,  he  exca- 
vated the  norlh  side  of  the  pyramid,  which  he 
hoped  to  find  entire,  but  it  proved  to  have  been 
destroyed  so  that  only  about  eight  square  metres 
of  carving  remained,  which  were  not  the  less  inter- 
esting on  that  account.  However,  in  uncovering 
the  base  of  the  pyramid  ancient  mural  paintings 
were  revealed.  A  sort  of  chronic  insurrection  be- 
tween the  Indians  of  Maya  stock  and  the  Spanish- 
Americans  has  been  going  on  for  many  years,  and 
will  probably  end  only  with  the  extermination  of 
one  or  the  other  party.  In  thirty  years  it  is  said 
300,000  people  have  fallen  victims  to  this  conflict. 
A  visite  to  Koba  was  prevented  by  a  new  incur- 
sion of  the  Mayas,  and  in  taking  a  new  direction 
Chamay  came  upon  an  old  town,  quite  unknown,- 
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called  Ek  Balam,  or  the  city  of  the  black  tiger. 
He  was  obliged  to  get  away  very  soon,  but  now 
that  the  place  is  known  it  can  be  revisited.  On 
an  island  about  eight  leagues  north  of  Campeche 
he  found  a  Maya  burial  ground  which  has  never 
been  investigated  by  a  man  of  science.  He  lived 
here  about  fifteen  days,  the  Indians  gradually 
abandoning  the  camp  for  fear  of  the  dead  men's 
retaliation,  owing  to  the  death  of  one  of  their 
number.  He  then  returned  to  Ek  Balam,  where 
he  remained  eighteen  days.  He  is  now  busy  on 
his  report,  which  will  be  ready  in  a  few  months. 

Greenland.  —  The  information  derived  from  the 
Danish  newspapers  in  regard  to  Lieutenant  Ry- 
der's expedition  to  Greenland  is  enlarged  and  cor- 
rected on  the  authority  of  that  officer.  The  party 
should  have  left  Copenhagen  on  May  9,  and  did 
not  expect  to  return  before  the  autumn  of  1887. 
The  commission,  besides  Messrs.  Ryder  and  Bloch, 
will  comprise  the  geologist  Ussing.  The  object  of 
the  exploration  to  be  made  is  the  little-known 
coast  between  Melville  Bay  and  Upemivik,  which 
has  never  been  scientifically  surveyed.  It  is  hoped 
that  suitable  charts  can  be  prepared  when  the 
commission  has  finished  its  researches,  which  will 
include  soundings  as  well  as  geographical  and 
geological  surveys. 

A  newly  discovered  lake  on  the  Spanish 
frontier.  —  Schrader  has  for  some  years  been  en- 
gaged upon  surveys  among  the  higher  Pyrenees, 
and  recently  presented  the  third  leaf  of  his  pro- 
posed six-leaved  chart  of  the  central  Pyrenees  to 
the  Paris  geographical  society.  On  this  occasion 
he  called  attention  to  several  points  of  interest. 
This  third  leaf  represents  the  Aran  valley  on  the 
north  slope,  but  which  being  Spanish  territory  has 
not  been  included  in  the  map  of  the  French  gen- 
eral staff.  Part  of  it  has  been  represented  as 
draining  into  the  Mediterranean,  while  it  really 
is  tributary  to  the  Garonne.  In  the  second  place, 
Schrader's  triangulations,  made  with  difficulty 
amid  the  fogs  and  wind-storms  of  the  higher 
peaks,  showed  a  gap  unfilled  between  two  chains 
of  peaks  which,  approached  from  opposite  sides, 
he  had  supposed  to  form  a  single  range.  The  ex- 
plorations of  Dr.  Jaubemat  of  the  Alpine  club,  of 
Toulouse,  a  zealous  botanist  and  photographer, 
showed  that  this  gap  was  filled  by  a  lake,  the 
largest  on  the  whole  northern  slope  of  the  Py- 
renees. No  one  else  had  ever  seen  it.  So  it 
appears  that  it  is  only  since  the  summer  of  1888, 
when  Jaubemat  took  his  photographs,  that  any 
one  has  known  of  the  existence  of  the  largest 
lake  on  the  Spanish  frontier.  M.  Schrader  adds 
that  on  the  south  and  south-east  of  the  Aran 
vaUey,  several  ranges  are  to  be  found,  nearly  ten 
thousand  feet  in  height,  which  as  yet  have  no 


place  on  any  geographical  map.  It  would  seem 
that  explorers  may  still  find  congenial  work,  even 
in  Europe. 

LONDON  LETTER. 

It  is  probably  known  to  many  refuiers  of  Science 
that  a  trial  has  lately  taken  place  in  London,  the 
result  of  which,  if  not  reversed  by  appeal,  will 
seriously  affect  the  future  of  electric  lighting  in 
this  country,  so  far  as  incandescenc3  lamps  are 
concerned.  Nobody  but  Messrs.  Edison  and  Swan 
may  now  use  the  carbonaceous  'filament.'  The 
use  of  such  filaments  is  decided  to  be  an  infringe- 
ment of  the  patent  granted  to  Mr.  T.  A.  Edison 
(Nov.  10,  1879 ;  No.  4576),  for  the  use  of  a  *  light- 
giving  body  of  carbon  wire  or  sheets.'  It  has  just 
been  pointed  out  by  Mr.  Mattieu  Williams,  who 
himself  assisted  in  the  experiments  more  than 
forty  years  ago,  that  the  real  inventor  of  the  pro- 
cess for  obtaining  light  by  the  incandescence  of  a 
strip  or  wire  of  carbon  was  a  young  American, 
Mr.  Starr,  whose  patent  for  it  (taken  out  by  Mr. 
King)  was  enrolled  on  May  4, 1846.  At  the  end  of 
a  barometer-tube  a  bulb  was  blown,  into  which  a 
platinum  wire  was  fused,  and  to  one  end  of  this 
a  stick  of  gas-retort  carbon  was  fastened,  the 
other  wire  being  carried  through  the  mercury.  — 
the  whole  tube  being  83  inches  long.  Mr.  Starr 
tried  platinum,  and  platino-irridium  alloys,  in 
wires  and  sheets,  carbonized  threads,  cane,  etc., 
before  he  hit  upon  gas-retort  carbon.  The  lamp 
was  repeatedly  exhibited  in.  action,  at  the  town 
hall,  and  the  Midland  institute  in  Birmingham,  by 
Mr.  Williams.  The  carbon  stick  was  0.1  inch  in 
diameter  and  0.5  inch  long  ;  and  the  platinum  wire 
had  the  same  sectional  area  as  the  rod.  The  light 
was  eminently  and  brilliantly  successful ;  but 
funds  were  exhausted,  and  none  concerned  in  it 
were  adepts  in  getting  up  companies.  Moreover, 
Mr.  Starr  was  engaged  in  improving  the  magneto- 
electric  machine  then  in  use  for  electroplating, 
etc.,  by  Messrs.  Elkington  of  Birmingham  ;  hence 
the  matter  was  not  followed  up. 

A  very  ingenious  primary  battery  has  just  been 
brought  into  public  notice  by  Messrs.  Wood  house 
&  Rawson,  the  invention  of  M.  Ren6  Upward. 
An  outer  cell,  sealed  at  the  top,  holds  fragments 
of  carbon,  slightly  moistened  with  water ;  an 
inner  porous  coll  contains  zinc  immersed  in  water. 
Chlorine  gas  is  passed  through  the  outer  cells, 
each  of  which  is  of  course  provided  with  an  inlet 
and  outlet  pipe,  and  a  vacuum  of  about  0.5  inch 
water  is  maintained  in  the  whole  series  of  outer 
cells.  The  electromotive  force  per  cell  is  2.4  volts. 
The  battery  is  entirely  free  from  *  local  action ' 
and  'polarization,*  and  has  been  specially  de- 
signed for  small  electric-light  installations.     For 
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this  purpose,  it  is  well  to  connect  it  with  some 
forno  (preferably  that  known  a»  E.  P.  S.)  of  stor- 
age battery  or  accumulator.  The  chlorine  is  dis- 
engaged very  simply  from  hydrochloric  acid  and 
manganese,  and  a  necessary  part  of  the  apparatus 
is  a  small  gas-holder,  conveniently  constructed 
of  drain-pipes  corered  with  pitch.  All  the  gas 
apparatus  is  worked  on  the  displacement  principle, 
chlorine  being  nearly  3^  times  as  heavy  as  air. 
The  apparatus  necessary  to  establish  a  small  in- 
stallation of  15  to  18  ten-caudle  power  lamps  costs 
about  $250.  The  commonest  sheet  zinc  may  be 
used,  and  the  corrosive  action  is  very  slow,  and 
remarkably  regular. 

At  a  receot  conference  at  the  Colonial  exhibi- 
tion, a  paT)er  was  read  by  Mr.  Sievwright  on 
Colonial  telegraphs,  in  which  warm  tributes  were 
paid  to  the  early  labors,  1"*,  of  Dr.  (now  Sir  Wm.) 
CShaughnessy  in  India,  who  in  1889  and  follow- 
ing years  tarried  out  experiments  on  the  trans- 
mission of  telegraphic  signals  by  'galvanism;* 
and  2^,  of  Mr.  T.  R.  Crampton,  the  engineer  who 
in  1851  laid  the  fir^t  submarine  cable  across  the 
English  Channel,  and  whose  pluck  and  energy 
found,  in  addition,  nearly  the  whole  of  the  money 
necessary  for  the  undertaking.  Mr.  Crampton 
was  present,  and  made  an  interesting  s])eech  in 
the  discussion  which  followed,  in  the  course  of 
which,  also,  the  nee<l  of  a  submarine  cable  from 
the  American  to  the  Australian  continent  was 
alluded  to. 

The  newly  organized  gunpowder  factory  at 
Chil worth  was  recently  inspected  by  a  party  of 
Bcientiiic  mm,  where,  under  Herr  IIiedamann*8 
direction,  the  new  brown  or  '  cocoa '  powder  is 
being  produced.  Wood  charcoal  is  replaced  by 
another  form,  and  the  proportions  of  sulphur  and 
nitre  have  l)een  so  changed  that  but  little  smoke 
is  produced.  Except  in  a  gun-chamber,  the  firing 
of  the  powder  is  very  slow,  and  a  new  departure 
in  the  history  of  artillery  has  taken  place. 

Dr.  C.  R.  Drysdale.  senior  physician  of  the 
Metropolitan  free  hospital,  is  one  of  the  most 
recent  distinguished  converts  to  Pasteurism.  Hav- 
ing visited  PariH,  and  investigated  740  cases  treated 
in  the  Rue  Vauquelin,  in  which  there  was  no 
doubt  of  the  madness  of  the  dog,  he  gives  the 
death-rate  as  0.75  per  cent,  while  under  other 
treatments,  the  death-rate  is  16  per  cent.  Hence 
he  considers  that  the  value  of  M.  Pasteur's  treat- 
ment is  25  times  as  great  as  that  of  all  the  other 
treatments. 

The  use  of  petroleum  as  fuel  was  the  subject  of 
a  paper  by  Colonel  Stewart  at  the  United  service 
institution  recently,  and  a  warm  discussion  fol- 
lowed. The  Russians  have  now  applied  liquid 
fuel  in  various  ways  to  d(M)  steamers,  700  or  800 


locomotives,  and  probably  1,000  stationary  engines. 
In  England  the  use  of  liquid  fuel  is  still  only  in 
an  experimental  stage,  whereas  in  Russia  the 
labors  of  Urquhart,  Lentz,  and  other  sound  prac- 
tical engineers,  have  made  it  as  familiar  as  con- 
stant practice  can  make  anything.  A  suggestion 
was  made  that  Englii^h  ship-owners  should  send 
one  of  their  staff  to  Baku  to  examine  the  various 
systems  in  use.  Two  pioneer  steamers  are  now 
l)eing  fitted  out  on  this  principle  in  West  Hartle- 
pool, one  of  which,  the  GlQckauf,  is  to  be  engaged 
in  carrying  oil  from  the  United  States.  She  is  of 
steel,  to  carry  8,000  tons  dead  weight,  fitted  with 
triple-expansion  engines,  with  cylinders  of  22,  35, 
and  58  inches  diameter.  Two  single-ended  steel 
boilers,  with  two  furnaces  in  each,  are  expected 
to  develop  1,000  horse-power.  W. 

LoodoD,  July  18. 


NOTES  AND   NEWS. 


The  local  committee  of  the  American  associa- 
tion announces  that  the  arrangements  for  a  suc- 
cessful meeting  are  fairly  completed.  A  misstate- 
ment was  made  in  the  first  circular  regarding 
telegraph  dispatches.  The  Western  union  tele- 
graph company  has  consented  to  accept  for  free 
transmission  over  its  lints  only  the  official  tele- 
grams of  the  association,  and  will  charge  one- 
half  of  the  regular  rates  to  members  who  have 
their  messages  stamped  by  the  local  secretary. 
Tlie  American  express  com]>any,  the  United  States 
express  company,  and  the  National  express  com- 
l>any  wiU  ship  packages  over  their  own  lines  free 
of  charge  to  Buffalo  providing,  such  packages,  1**, 
contain  s])ecinions,  etc.,  to  be  used  during  the 
meeting ;  2*^,  do  not  exceed  twenty-five  pounds  in 
weight ;  8*^,  are  shipped  at  owner's  risk  and  are 
addressed  to  the  American  association,  care  of  the 
local  secretary  at  the  High  schcol  in  Euflfalo. 
The  following  programme  has  been  arranged  by 
the  local  committee  :  Thursday,  afternoon,  excur- 
sion down  the  Niagara  River  to  Grand  Island  ; 
evening,  the  Botanical  club  of  Buffalo  will  receive 
the  Botanical  club  of  the  association,  at  the  resi- 
dence of  Hon.  David  F.  Day ;  tlie  Entomt>logical 
club  of  Buffalo  will  receive  the  Entomological 
club  of  the  association  at  the  rooms  of  the  Scx'iety 
of  natural  sciences.  Friday,  afternoon,  Mrs. 
Bronson  C.  Rumsey  will  receive  the  association  at 
a  lawn  party  at  her  residence  on  Delaware  Avenue 
from  4  to  6  o'clock ;  evening,  illustrated  lecture 
by  Prof.  C.  A.  Ashbumer,  on  *  the  Geology  of  oil 
and  gas.'  Two  excursions  will  be  given  to  the 
members  of  the  association  on  Saturday,  one  to 
Niagara  Falls,  the  other  to  Chautauqua  Lake. 
Monday,  afternoon,  exciutiion  of  the   Botanical 
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club  of  the  association  to  Point  Abino  in  company 
of  the  Botanical  club  of  Buffalo  ;  and  excursion 
of  the  Entomological  club  of  t))e  association  to 
Ebenezer  in  company  of  the  home  club ;  evening, 
receptions  at  different  places.  As  another  large 
convention  is  held  in  Buffalo  during  the  same 
vreek,  it  will  add  greatly  to  the  comfort  of  the 
members  to  have  the  necessary  rooms  engaged 
prior  to  their  arrival,  and  notices  to  tliat  effect 
should  be  sent  as  soon  as  possible  to  the  local 
secretary. 

—  Tlie  Pilot  chart  for  August,  just  issued  by  the 
Hydrographic  office,  contains  information  appro- 
priate to  the  season  :  The  tracks  of  tropical  huri- 
canes  on  their  curved  course  into  the  temperate 
zone  drawn  for  eleven  examples  recorded  in  pre- 
vious years.  It  is  also  announced  that  the  charts 
for  the  months  of  August,  September,  and  Octo- 
ber will  contain  brief  accounts  of  the  form  and 
motions  of  the  tropical  cyclones  that  characterize 
this  season,  and  the  signs  of  their  approach  ;  of  the 
principles  on  which  the  rules  for  their  avoidance 
are  based:  and  of  points  that  need  additional  infor- 
mation. The  first  of  these  papers  is  printed  on  the 
current  chart.  The  slow  progress  made  by  a  wreck 
east  of  the  Gulf  Stream  off  Charleston  is  of  interest ; 
as  is  also  the  ciu*ious  direct  and  retrograde  course 
of  the  bark  Rowland  Hill  in  mid-ocean.  The  fol- 
lowing tells  a  sad  story  :  **  Captain  Maddox  of  the 
British  steamer  Norseman  reports  passing  close  to 
a  raft  and  a  heavy  stick  of  timber,  on  July  13,  in 
latitude  48°  49'  north,  longitude  66''  0'  west.  The 
raft,  about  twenty  feet  square,  was  strongly  built 
of  heavy  square  timbers,  stoutly  lashed  and 
wedged,  and  had  evidently  been  used  by  a  ship- 
wrecked crew." 

—  The  U.  S.  coast  survey  has  recently  issued 
a  chart  of  the  approaches  to  New  York  showing 
remarkable  features  of  much  interest  to  naviga- 
tors. Among  them  is  a  mud  gorge  which  ap- 
pears to  have  been  formerly  an  extension  or  con- 
tinuation of  the  bed  of  the  Hudson.  It  extends 
from  Sandy  Hook  out  to  the  ocean  basin,  through 
a  sea-bed  of  sand.  The  earlier  surveys  showed  a 
number  of  mud  holes  off  the  entrance  to  New  York 
harbor,  and  these,  from  their  depth  and  the 
peculiar  characteristics  of  the  bottom,  have  long 
served  in  some  degree  as  guides  to  the  mariner. 
The  recent  re-survey  of  this  locality  with  improved 
facilities  has  developed  the  fact  that  instead  of 
detached  holes  there  is  a  continuous  gully.  En- 
signs Henry  E.  Parmenter  and  Walter  O.  Hulme 
have  been  ordered  to  the  Palinurus  at  Stamford, 
Conn.  Ensigns  I.  K.  .Seymour,  C.  M.  Fahs,  and 
H.  P.  Jones  have  all  been  ordered  to  the  Endeavor 
to  work  on  the  re-survey  of  New  York  harbor. 


Naval  Cadet  R.  Welles  and  Ensign  A.  W.  Dodd, 
the  latter  having  been  detached  from  the  Gedney, 
have  been  ordered  to  the  Arago  at  her  new  station 
on  the  Long  Island  coast.  Ehisign  C.  S.  Williams 
has  been  assigned  to  the  Eagre  for  duty  in  Long 
Island  sound.  Lieut.  Commander  Brownson, 
chief  hydrographic  inspector,  will  inspect  next 
week  the  work  and  vessels  engaged  in  the  survey 
of  Long  Island  Sound.  Lieut.  F.  H.  Crosley, 
commanding  the  steamer  Gedney,  has  been 
granted  two  weeks*  leave  of  absence ;  Ensign 
J.  S.  Watters  will  be  in  charge  of  the  work. 
Lieut.  J.  E.  Pillsbury,  in  command  of  the  coast 
survey  steamer  Blake,  has  been  conducting  an 
interesting  series  of  experiments  in  the  Gulf  of 
Mexico,  measuring  by  the  aid  of  an  instrument  of 
his  own  invention,  the  depth  and  velocity  of  sub- 
ocean  currents.  lieut.  E.  D.  Taussig  of  the  coast 
survey,  who  has  been  conducting  work  off  Cape 
Mendocino,  California,  has  been  detached  and 
ordered  home  to  await  orders.  The  coast  survey 
operations  of  the  steamer  Hassler  in  that  vicinity 
have  been  attended  with  considerable  difficulty 
not  to  say  danger,  on  account  of  the  high  seas  in 
that  locality.  Lieut.  Commander  W.  N.  Broviiison, 
U.  S.  N.,  hydrographic  inspector,  of  the  U.  S. 
coast  survey,  leaves  Washington  this  week  to  in- 
spect the  work  of  the  survey  on  Long  Island 
Soimd. 

—  The  Senate  has  passed  the  bill  for  the  relief 
of  the  party  composing  the  Greely  Arctic  ex- 
pedition. It  appropriates  $703.75  in  lieu  of  com- 
mutations for  fuel  and  quarters  and  extra  duty 
pay  to  each  of  the  nineteen  persons  composing 
the  party.  It  also  provides  that  if  any  of  the 
nineteen  persons  shall  have  died  prior  to  July  1, 
1884,  the  allowance  is  to  be  computed  to  date  of 
death  and  the  money  paid  to  their  families. 

—  The  history  of  the  past  two  years  seems  about 
to  be  re-enacted  in  Italy.  Cholera  has  appeared  at 
Latiano.  Francavilla,  Venice,  and  Ferrara.  Fiume 
in  Austria  is  also  infected. 

—  In  the  suit  brought  by  the  Society  for  the 
prevention  of  cruelty  to  animals  in  Jersey  City 
against  Dr.  Beriah  A.  Watson  to  recover  penalties 
for  cruelty  to  dogs  in  experimental  surgery. 
Justice  Lane  gave  judgment  against  the  doctor. 
The  case  will  be  appealed. 

—  Prof.  William  A.  Rogers  of  the  Harvard  col- 
lege observatory  has  been  chosen  to  fill  the  chair 
of  physics  at  Colby  university,  Waterville,  Me. 

—  The  U.  S.  S.  Dispatch  was  ordered  to  sea 
recently  to  find  and  sink  four  wrecks  that  have 
been  .derelict  for  a  long  time  and  now  reported 
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to  be  somewhere  in  the  bight  of  sea  between 
Cape  Banegat  and  Fire  Island  light. 

—  Dr.  RufuB  Raymond,  a  well-known  student 
of  vertebrate  zodlogy,  and  one  of  the  pioneer 
naturalists  of  the  Ohio  valley,  died  at  Brookville, 
Ind.,  July  39,  at  the  age  of  81  years.  He  was  a 
native  of  Virginia,  and  came  to  Indiana  in  1826. 

—  Mr.  B.  W.  Everraann,  late  of  Indiana  uni- 
versity, has  been  elected  to  the  chair  of  natural 
sciences  at  the  State  normal  school,  Terre  Haute, 
Ind. 

—  Mr.  Qeorge  H.  Boehmer  of  the  Smithsonian 
institution  leaves  Washington  during  the  present 
month  on  a  European  mission,  as  agent  for  the 
library  of  congress  and  the  Smithsonian,  in  per- 
fecting a  more  systematic  and  satisfactory  method 
for  tlie  international  exchange  of  public  docu- 
ments published  by  each  country. 

—  Mr.  Nathanel  H.  R.  Dawson  of  Selma,  Ala- 
bama, has  been  nominated  by  the  President  for 
the  position  of  commissioner  of  education. 

—  Rev.  Charles  Henry  Appleton  Dall,  father  of 
Dr.  Wm.  H.  Dall,  the  conchologint.  died  at 
Darjiling,  India,  on  July  IH.  He  had  bci'n  for 
more  than  thirty  years  in  the  missionary  service. 

—  Spirits  of  turpentine  will  remove  unpleasant 
odors  from  the  hands  when  all  other  deodorants 
faU. 


LETTERS  TO  THE  EDITOR. 

%*€\>rre9iiondenta  are  rtqueMted  to  ht  a«  brief  an  po99ibU.    The 
ttrUer'9  name  i»  in  ail  eatea  required  a§  proof  of  good  jaith. 

Feline  telepathy. 

Ih  the  itsue  of  ^our  Admirable  journal  for  July  81 , 
1885,  the  then  editor,  my  esteemed  friend  Prof.  S.  H. 
Scudder,  a  distinguished  histologiit  of  special  emin- 
ence in  entomology,  does  me  the  honor  to  notice  my 
censorship  of  the  American  society  for  psychical  re- 
search, and  passes  the  compliment  of  calling  roe  '  the 
well-known  ghost-smeller,'  perhaps  with  some  '  oc- 
cult '  reference  to  my  psychical  researches. 

Neither  affirming  nor  denying  this  bard  impeach- 
ment, I  beg  to  cite  Professor  Scudder  himself  in  con- 
nection with  the  interesting  and  instructive  psychic 
researches  now  in  progress  concerning  telepathy. 
I  submit  that  the  eminent  entomologist  is  in  his  own 
person  a  demonstration  of  telepathy ;  and  no  false 
deUcacy  should  make  him  shrink  from  offering  him- 
self as  a  g^ood  subject  for  telepathic  experimentation 
on  the  part  of  the  members  of  the  American  society 
for  psychical  research. 

No  one  more  than  myself,  among  Professor  Scud- 
der*s  friends,  sincerely  deplores  the  painful  affection 
of  the  respiratory  passages  from  which  he  suffers 
when  brought  within  a  certain  radius  of  a  cat.  It 
may  be  some  mental  consolation,  if  no  alleviation  of 
the  difficulty  of  breathing,  for  the  professor  to  reflect 
that  his  case  is  an  interesting  and  valuable  one  for 


the  purposes  of  psychic  research,  since  it  is  able 
thus  to  offer  an  important  contribution  to  the  science 
of  telepathy. 

If  I  am  correctly  informed.  Professor  Scudder  does 
not  require  to  see  the  cat,  or  hear  the  cat,  or  smell  the 
cat,  or  taste  the  cat,  or  touch  the  cat,  in  order  to  be- 
come painfully  alive  to  the  proximity  of  the  animal, 
in  the  way  above  said.  None  of  his  physical  senses  is 
concerned  in  the  psvchic  cognition  of  the  cat  and  its 
painful  bodily  result.  This  is  telepathy,  namely, 
thought-transfer  without  any  known  or  recognized 
physical  or  mechanical  m<*ans  of  communication. 
Professor  Scudder  is  eviilently  telepathic  with  cats, 
as  a  psychist  would  express  it.  What  subtile  con- 
nection there  is  between  the  anthropoid  and  the 
aeluroid  organisms  in  this  case,  resulting  in  such  vio- 
lent antipathy  and  respiratory  derangement  on  the 
one  hand  and  such  complacent  sympathy  or  entire 
apathy  on  the  other,  is  hard  to  say  ;  though  it  may 
be  sugirested  that  asthmatic  breathini?  resembles 
purring  in  some  audihl<»  respects.  Whether  any  real 
mind- reading  is  here  involved  is  doubtful,  because 
it  is  impossible  to  say  what  cats  think  of  Professor 
Scudder ;  though  what  this  amiable  gentleman  thinks 
of  cats,  while  under  the  shock  of  the  feline  tele- 
pathic impact,  and  also  subseouently,  is  well  known 
to  the  large  circle  of  his  friends. 

When  I  was  appointed  by  the  Theosophical  so- 
ciety its  official  censor  of  the  American  society  for 
psychical  research  —  a  delicate  and  difficult  office, 
which  I  reluctantly  accepted  about  a  year  a)<o  in  the 
interents  of  psychic  science  —  it  became  incumbent 
upon  me  to  explain  to  the  psychical  society  any  fact 
in  psychic  science  which  they  might  succeed  in 
establishing. 

I  cannot  admit  that  the  said  society  has  established 
this  case  of  telepathy,  considf^ring  that  I  have  been 
obliged  to  do  so  €or  them.  But  since  obo  of  their 
members  has  been  the  unwitting  meanii  of  demon- 
strating feline  telepathy.  I  pass  the  credit  of  the  dis- 
covery over  to  the  psychical  society,  with  the  com- 
pliments of  the  Theosophical  society,  and  offer  my 
explanation  of  the  matter.  It  is  the  same  ^  Explana- 
tion of  telepathy  *  which  was  printed  in  the  New 
York  Nation  of  Jan.  15,  1885,  after  Profebsor  Scud- 
der, with  tender  regard  for  my  reputation  as  a 
scientist,  had  declined  to  publish  it  in  Science^  of 
which  he  was  then  editor. 

All  animals,  plants,  and  minerals  disengage  from 
their  bodies  a  substance  variously  called  *  biogren,' 
'  od,'  *  akasa,'  etc.,  this  aura  or  ultra  sensible  emana- 
tion having  certain  modes  of  motion  which  are  the 
direct  means  of  '  phenomenalizing '  or  making  ap- 
parent to  the  natural  senses  those  effects  known  as 

*  mesmeric,'    *  magnetic,'   *  nervauric,'   *  telepathic,' 

*  spiritistic,'  etc.  Professor  Scudder  happens  to  be 
so  constituted,  in  relation  to  cats,  that  the  feline 
biogen,  impinging  upon  the  Scudderian,  immediately 
makes  him  think  of  cats,  transfers  bis  thought  from 
all  other  objects  of  interest  to  cats,  fixes  his  mind 
upon  cats,  excites  a  violent  *  psychic  storm.'  or 
emotional  disturbance,  and  results  in  the  painful 
physical  derangement  above  noted. 

It  would  interest  any  student  of  psychics  to  ascer- 
tain whether  the  eminent  entomologist  who  furnishes 
this  case  does  not  suffer  in  much  the  same  way  from 
various  other  animals,  as  horses  and  cows.  I  venture 
to  surmise  that  such  will  be  found  to  be  the  case. 

Any  other  explanation  than  I  have  given  does  not 
occur  to  me  as  probable.     A  physicist  or  biologist, 
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however,  might  base  an  opinioii  contrary  to  mine, 
on  the  ground  of  common  zodlogical  ancestry, 
heredity,  atavism,  and  so  forth,  according  to  the  gen- 
eral principles  of  evolution. 

Not  even  a  *  well  known  ghost-smeller '  should  re- 
tort by  calling  Professor  Scudder  a  hitherto  un- 
known *  cat  smeller,'  because  that  would  not  be 
polite,  and  because  the  learned  professor  does  not 
smell  cats,  in  point  of  fact,  when  he  enters  into 
telepathic  relations  with  those  zodlogical  organisms. 
And  then,  too,  his  apparent  inability  to  become  cog- 
nizant of  unemio«lied  human  intelligences  by 
means  of  telepathy  m%v  be  more  a  matter  of  neces- 
sity than  of  choice.  Should  he  ever  succeed  in 
e^tablishing  telepathic  i  elations  with  a  ghost,  let  us 
trust  he  will  find  such  motbod  of  communication  less 
painful  to  his  respiratory  apparatus,  and  more  con- 
ducive to  his  peace  of  mind. 

Elliott  Coues,  F.  T.  S., 

Censor  A.  S.  P.  R. 
WaahiDgtoD,  D.C. 


Barometer  exposure. 

In  President  LeConte's  last  letter  (5cienc«,  vol. 
viii.  p.  80)  he  suggests  that  the  effects  of  the  wind 
on  the  barometer  should  be  farther  experimented  on  ; 
since  **  it  is  evident,  that,  according  to  the  conditions 
of  exposure,  the  influence  of  the  wind  must  tend 
sucnetimes  to  increase,  and  at  other  times  to  dimin- 
ish, the  pressure  within  the  building  in  which  the 
barometer  is  placed."  Mr.  Gilbert's  and  Mr.  Todd's 
experiments  {Science^  vol.  vii.  p.  571,  and  vol.  viii. 
p.  38)  certainly  indicate  that  the  pressure  is  higher 
on  the  windward  than  on  the  leeward  side  of 
objects ;  and  I  have  frequently  found  at  Blue  Hill 
observatory,  that,  if  a  window  or  door  be  opened  on 
the  side  against  which  a  strong  wind  is  blowing, 
there  will  be  a  rise  of  the  barometer  in  the  building, 
and  a  fall  again  when  the  window  is  closed. 

This  does  not  prove,  however,  that  the  effect  of 
the  wind  on  an  in-door  barometer  is  as  likely  to  make 
it  read  too  high  as  too  low.  Both  deduction  from 
theory  and  induction  from  all  of  the  facts  so  far 
gathered,  I  think,  indicate,  that,  under  all  ordinary 
conditions,  the  effect  of  the  wind  must  be  to  make 
an  in-door  barometer  read  too  low.  The  experiments 
of  physicists  clearly  demonstrate  that  air,  in  moving 
by  at  right  angles  loan  aperture,  lowers  the  pressure 
within ;  hence,  while  wind  would  tend  to  increase 
the  pressure  on  the  windward  side  of  a  building,  on 
every  other  side  and  at  the  top  of  the  building  the 
tendency  must  be  to  reduce  the  pressure  ;  and  the 
total  resultant  must  be  a  decided  lowering  of  the 
pressure  within  the  building  during  a  strong  wind. 
These  points  were  only  omitted  from  my  first  letter 
because  I  was  desirous  of  being  brief. 

The  effect  of  wind  in  lowering  the  pressure  is 
probably  strongly  felt  on  board  of  ships,  where  the 
bottom  and  sides  are  tight,  and  the  wind  blows  di- 
rectly across  the  apertures  at  the  top.  This,  perhaps, 
in  part  accounts  for  the  very  low  readings  sometimes 
reported  in  severe  storms. 

In  his  19th  paper  {Amer,  joum,  «c.,  Dec,  1888), 
Loomis  makes  a  careful  comparison  between  the 
observed  gradients  in  severe  storms  and  those  com- 
puted by  Ferrel's  formula.  The  storms  were  those 
occurring  on  the  Atlantic  Ocean  and  in  the  United 
States  *  and  comparisons  were  made  on  that  side  of 
the  storms   wheie  the  winds  were   strongest  and 


gradients  steepest.      He    found  that  the  observed 

gradients  were  always  larger  than   the  computed 

gradients,  and  the  latter  had  to  he  increased  by  a 

a  suitable  constant  to  equal   the   former.     In  these 

cases,  might  not  the  observed   gradients  have  been 

only  apparent,  and  partly  due  to  erroneous  readings 

of  the  barometer  produced  by  a  greater  wind  velocity 

near  the  centre  of  the  storm  ? 

H.  Helm  Clayton. 
Blue  Hill  meteor,  obser.,  July  36. 


The  swindling  naturalist  caught. 

The  geological  swindler  describe<l  in  Science^  p. 
308,  No.  165  (April  2,  1886),  has  finally  been  en- 
trapped and  captured  here,  and  is  now  in  jail  at 
Kankakee,  Illinois,  for  the  sale  of  books  which  he 
borrowed  from  a  gentleman  in  that  town. 

He  passed  here  as  *  Captain  Lindley  '  of  the  U.  S. 
army,  detailed  as  '  instructor  in  geology  *  at  West 
Point.  I  need  not  say  that  there  is  no  such  name  in 
the  Army  register  nor  on  the  roster  of  instructors 
at  the  military  academy. 

As  he  will  undoubtedly  be  sentenced  for  at  least  a 
term  in  jail,  it  is  much  to  be  desired  that  those  who 
have  heretofore  been  swindled  by  him  may  com- 
municate promptly  with  the  sheriff  of  Kankakee 
county.  If  he  is  not  vigorously  prosecuted,  it  will 
soon  become  necessary  for  the  naturalist  to  carry  a 
passport  in  travelling  through  this  region. 

S.  A.  Forbes. 

Champaign,  III ,  July  US. 

A  brilliant  aurora. 

At  9  P.M.  on  July  27,  an  arch  of  an  aurora  was 
noticed  here  through  the  clouds  in  the  north  east. 
At  10.45  P.M.  the  sky  was  clear  and  a  brilliant 
auroral  arch  stretched  entirely  across  the  northern 
sky  with  a  height  above  the  horizon  of  15^  or  20^ 
and  a  width  of  about  5^.  Beneath  it  the  sky  was 
very  dark ;  but  from  its  top  stretched  upward  to 
within  about  80^  of  the  zenith  the  most  brilliant 
streamers,  which  danced  and  flickered,  and  during 
the  ten  minutes  preceding  11  p.m.  showed  beautiful 
colors  at  their  base.  At  11.10  p.m.  the  arch  had  be- 
come dimmer,  and  the  streamers  had  developed  into 
patches  of  light  which  stretched  up  still  nearer  the 
zenith.  At  this  time  waves  or  pulses  of  light  shot 
upward  from  the  north  in  rapid  succession  and 
moved  with  great  rapidity.  These  continued,  but 
the  auroral  arch  gradually  died  away,  and  at  11.20 
p.m.  only  patches  of  white  light  were  visible,  which 
covered  about  three-fourths  of  the  northern  sky.  At 
11.27  P.M.a  large  patch  of  white  light  in  the  north-east 
began  visibly  to  move  upward  toward  the  zenith, 
and  the  patches  on  all  sides  began  to  extend  in  the 
same  direction  ;  so  that  by  11.30  p.m.  the  whole 
northern  half  of  the  sky  was  covered  with  patches 
of  pulsating  light.  At  11.82  p.m.  the  patches  ex- 
tended eight  or  ten  degrees  beyond  the  zenith,  and 
the  magnetic  zenith  became  apparent  by  the  arrange- 
ment of  the  patches  around  it.  After  11.35  p.m.  the 
aurora  began  to  die  down,  and  by  midnight  only  a 
whitish  glow  was  visible  in  the  north.  At  2  a.m.  of 
the  28th  the  conditions  remained  much  the  same  as 
at  midnight. 

A  number  of  meteors  were  seen  in  the  north-east 
while  watching  the  aurora. 

H.  Helm  Clayton. 
Blue  Hill  meteor,  obterv.,  July  28. 
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THE  PHYSICAL  BASIS  OF  HEREDITY, 

Professor  Huxley,  in  his  well-known  essay, 
has  deFcrihed  protoplasm  as  the  material  sub- 
stratum of  uU  vital  phenomena,  and  estahlished 
the  term  '  physical  basis  of  life.'  Recent  investi- 
gations lead  to  the  hypothesis  that  there  is  a 
special  and  visible  substance,  which  is  the  ma- 
terial substratum  of  hereditary  trannmission  from 
parent  to  offspring,  and  may  be  called,  if  we 
choose  to  imitate  Huxley,  the  physical  basis  of 
hen^ity.  The  name  of  the  substance  is  chroma- 
tine,  in  reference  to  the  special  aflSnity  for  color- 
ing-matters, which  is  the  most  striking  character- 
istic of  the  substance. 

Chromatine,  also  called  nucleine  by  some 
writers,  is  found  in  the  nuclei  of  cells  of  all  kinds. 
It  is  only  recently  that  it  has  been  clearly  recog- 
nized, and  a  great  deal  of  additional  investigation 
must  be  accomplished  before  we  can  hope  to  know 
much  about  it.  It  was  impossible  to  ascertain 
much  concerning  it  hitherto,  because  the  methods 
of  preserving  tissues  for  microscopical  examina- 
tion have  become  perfected  only  within  the  last 
few  years,  so  far  that  the  minute  details  of  cell 
organization  could  be  studied.  Nor  was  it  until 
the  recent  introduction  of  oil  immersion  objec- 
tives by  Dr.  Zeiss,  that  we  had  command  of  lenses 
sufficiently  perfect  for  the  investigation  of  chro- 
matine. For  those  who  wish  to  inform  them- 
selves more  fully  concerning  the  occurrence  and 
peculiarities  of  chromatine,  I  refer  to  Camoy's 
*  Biologie  cellulaire/  which  I  venture  to  think  the 
best  general  work  yet  published  on  the  structure 
of  cells. 

For  our  present  discussion  a  very  brief  state- 
ment will  suffice.  When  cells,  properly  preserved, 
are  stained  with  almost  any  of  the  dyes  common- 
ly used  by  histologists  for  the  coloration  of  cell 
nuclei,  the  higher  powers  of  the  microscope  reveal 
the  fact  that  the  nucleus  contains  three  visibly 
different  matters,  —  I*',  the  network  of  slightly 
colored  threads ;  2°,  some  dots  or  threads  very 
deeply  stained  ;  8°,  the  hyaline,  or  granular  sub- 
stance, in  which  the  other  parts  are  embedded. 
This  basal  substance,  enchylema,  is  probably  more 
or  less  nearly  fluid  during  life,  and  is  equivalent 
to  the  kemsaft  of  those  German  writers,  who  ap- 
ply that  term  in  its  proper  and  restricted  sense : 


unfortunately  it  is  employed  with  a  variety  of 
meanings.  The  network  resembles  the  protoplasm 
network  of  the  body  of  the  cells,  and  is  probably 
the  iutra-nuclear  extension  of  the  protoplasm. 
The  deeply  dyed  parts  are  the  chromatine  ;  and 
the  presence  thereof  appears,  so  far  as  our  present 
knowledge  goes,  the  essential  and  distinctive 
characteristic  of  a  nucleus. 

During  the  division  of  cells,  in  the  great  ma- 
jority of  cases,  very  remarkable  changes  occur  in 
the  arrangement  of  the  chromatine.  leading  to 
the  development  of  those  striking  appearances 
known  as  karyokinetic  figures,  or,  as  Flemming 
would  like  to  have  them  called,  mitoses.  It  is 
difficult  to  refrain  from  styling  the  latter  term 
new-fangled :  for  the  systematic  duplication  of 
terms  with  which  Professor  Flemming  has  unneces- 
sarily burdened  science  of  late  can  only  be  oon-< 
demned.  It  is  curious  to  encounter  such  pedantry 
in  so  industrious  and  sensible  a  histologist,  be- 
cause to  overvalue  terminology  is  the  mark  of 
mental  poverty.  As  the  figures  in  question  are 
described  in  the  more  recent  text-books  of  anato- 
my and  histology  very  fully,  we  need  allude  only 
to  the  conclusion  that  the  nucleus  appears  to  lead 
the  process  of  division,  and  the  chromatine  to  lead 
the  division  of  the  nucleus.  Nussbaum  (Arch,  /. 
mikros,  anat,,  xxvi.  504)  points  out,  however,  that 
in  some  cases  the  protoplasm  apparently  leads, 
alterations  in  it  prei^ing  nuclear  changes.  He 
refers  especially  to  observations  on  Infusoria  by 
Everts  (Zeitschr,  wiss.  zool,^  xxiii.  601)  and  Jickeli 
{Zool,  anz.t  1884,  p.  491).  But  to  interpret  such 
observations,  we  must  not  forget  that  the  nucleus 
and  protoplasm  are  interdependent,  neither  being 
able  to  maintain  its  existence  without  the  other, 
at  least  in  any  instance  where  they  are  normally 
united.  The  fact  that  the  visible  alteration  of  the 
protoplasm  in  a  certain  rare  case  comes  before 
that  of  the  nucleus  shows  that  the  protoplasm 
probably  has  an  active  r6le  in  cell-division ;  but 
since  even  then  its  arrangement  depends  on  the 
position  of  the  nucleus,  the  evidence  of  the 
8ui)eriority  of  nuclear  control  is,  I  think,  not 
affected. 

On  the  other  hand,  there  are  many  observations 
which  may  be  interpreted  as  proofs  that  the 
nuclei  have  a  regulating  power  over  the  cells, 
especially  as  regards  their  division  and  organiza- 
tion. A  few  of  these  may  be  instanced.  1^.  After 
a  cell  is  formed,  its  nucleus  enlarges  first,  and  the 
cell  body  follows  it  in  growth.    2^.  KOlliker,  in 
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his  paper  *  on  heredity  (p.  29  ff.)«  discusses  the  rela- 
tion of  nuclei  to  growth  very  fully  and  ably.  The 
great  extent  of  his  learning  has  enabled  him  to 
present  the  manifold  aspects  of  the  question  more 
thoroughly  than  any  other  writer.  His  argumen- 
tation seems  to  me  so  satisfactory  that  it  does  not 
require  the  weight  of  his  great  authority  to  estab- 
lish the  conclusion  that  without  nuclei  there  is  no 
growth.  Of  this,  the  most  faith-compelling  evi- 
dence is  offered  by  the  important  experiments  of 
Nussbaum  and  Gruber,'  who  found  that  when 
unicellular  animals  are  artificially  divided,  the 
fragments  containing  nuclei  continue  to  grow, 
while  pieces  without  nuclei  die  off.  3^.  The  large 
unicellular  Thallophytes,  such  as  Caulerpa  and 
Ck>dium,  become  multinuclear  before  they  attain 
their  adult  size.  Further  illustrations  are  given 
by  KSlliker  (/.  c,  pp.  19-20).  4^.  Perhaps  the 
most  striking  demonstration  of  the  importance  of 
the  nucleus  is  afforded  by  the  experimental  altera- 
tion of  the  plane  of  division  of  the  ovum.  PflQger  ' 
showed  that  the  plane  of  the  first  division  of  the 
ovum  is  altered  by  tilting  the  ovum  before  the 
division  begins,  and  keeping  it  in  the  same  position 
during  division  ;  normally  the  plane  passes  through 
the  white  pole,  but  when  the  ovum  is  fastened  in 
an  oblique  position,  the  plane  is  not  in  the  axis  of 
the  ovum  but  in  the  line  of  gravity.  Bom^  has 
continued  these  remarkable  experiments,  and  dis- 
covered that  the  nucleus  changes  its  position 
when  the  ovum  is  kept  tilted,  and  that  the  site  of 
the  nucleus  determines  the  plane  of  division  of  the 
ovum. 

Still  more  pertinent  to  the  theme  of  this  article 
are  the  phenomena  of  the  impregnation  of  the 
ovum.*  In  1872  Batschli'  discovered  that  two 
nuclei  are  present  in  the  fertilized  ovum  of 
Rhabditis  dolichura,  a  nematod  worm,  and 
that  the  two  nuclei  unite,  becoming  the  first 
nucleus  of  the  embryo.     Oscar  Hertwig  ^  proved 

>  *jDie  bedeutuDg  der  sellenkerne  fdr  die  Torgftnge  der 
vererbuDg,*  la  Zeit9chr,  /.  wiss.  tool.,  zHI.  pp.  1-40. 

'  Science^  vol.  vi.  p.  4.  See  also  Nussbaum *8  later  paper 
In  the  ArchivfUr  mikroskop,  anat.,  xzvi.  p.  485.  Nussbaum 
alao  oltes  Fr.  8obmltE*s  experiments  on  the  artificial  di- 
vision of  plants.  Sobmitz's  paper  I  have  not  seen  :  It  was 
publibhed  In  1870,  in  the  Featachri/t  der  natur/orachenden 
geaellachaft  gu  HaUe. 

*  Pflikaer''a  Archiv  fur  die  geaammU  phyaiol.^  zxzil. 
pp.  1-80. 

^  Brealautr  arztlieh.  zeitachr.,  22  Mftrz.  1884.  I  baye  not 
seen  the  original.  There  Is  an  abstract  in  Hofmann  und 
Scbwalbe*s  Jahreabericht  for  1881,  p.  444. 

*  For  a  synopsis  of  recent  investigations,  the  reader  is 
referred  to  the  article  '  Impregnation  *  by  the  author  in 
Wood's '  Handbook.* 

*  *  Beitrftge  sur  kenntnlss  der  frellebenden  nematoden,* 
in  Nova  €ietaf  zzzvi.  1778. 

^  *  Beitrige  sur  kenntniaa  der  bildung,  befmohtung  und 
theilung  des  thierisohen  eiev,*  in  Morphol,  jahrtmch^  i. 


three  years  later  that  the  two  nuclei,  or  as  they 
are  better  called,  pronuclei,  are  derived,  one  from 
the  nucleus  of  the  ovum,  the  other  probably  from 
the  fertilizing  male  element,  the  spermatozoon. 
His  observations,  which  were  made  at  that  time  on 
echinoderms,  led  him  to  the  theory  that  ''impreg- 
nation depends  upon  the  fusion  of  two  sexually 
differentiated  nuclei.'*  Both  Heitwig  himnelf 
and  many  others,  notably  Fol  Selenka,  Flemming, 
Platner,  and  Strassburger,  have  confirmed  this 
conclusion,  so  that  there  is  a  very  strong  presump- 
tion in  favor  of  Hertwig's  theory  being  a  true  law 
for  all  cases  of  fertilization.  Strassburger  was 
for  some  time  *  an  opponent  of  the  exclusive 
significance  of  the  nuclei,  holding  the  opinion  that 
**  there  also  occurs  a  copulation  between  the  other 
equivalent  parts  of  the  spermatozoon  and  ovum,'' 
thus  making  the  participation  of  cell  protoplasm 
essential.  But  lately  '  he  has  acceded  to  Hertwig's 
opinion,  and  has  expressed  himself  in  a  recent 
publication  *"  with  great  distinctness  in  favor  of 
the  nuclei  alone  being  essential  to  impregnation. 
Strassburger  observed  in  some  cryptogams  the 
protoplasm  of  the  male  element  to  be  so  much 
reduced  that  hardly  more  than  the  nucleus  re- 
mained, and  found  that  in  certain  phanerogams 
ouly  the  nucleus  of  the  pollen  grain  reaches  the 
ovum. 

The  next  point  to  be  brought  forward  is  that 
the  spermatozoon,  which  forms  one  of  the  pro- 
nuclei, is  in  many  animals  developed  exclusively 
from  the  nucleus.  The  formation  of  the  sperma- 
tozoon has  been  much  investigated,  and  yet  very 
little  thoroughly  satisfactory  work  has  been  pub- 
lished in  result.  Although  the  great  majority  of 
the  articles  report  more  or  less  that  is  valuable, 
yet  they  also  contain,  too  often,  much  that  is 
crude,  inaccurate,  or  even  out  and  out  false ;  so 
that  it  is  a  difficult  task  to  unsnarl  the  truth  from 
the  mesh  of  error  in  which  it  is  ravelled.  KoUi- 
ker,"  as  long  ago  as  1841,  advanced  the  hypothesis 
that  the  spermatozoa  of  all  animals  have  the 
significance  of  nuclei.  This  is  not  quite  correct, 
since  the  semiual  corpuscles  of  nematods  have  the 
value  of  cells,  as  do  probably  also  those  of  the 
higher  Crustacea,  and  possibly  of  other  animals. 
It  still  remains  true  that  in  the  majority  of  cases 
the  spermatozoa  are  modified  nuclei,  and  nuclei 
only.     As  regards  the  higher  animals,  the  obser- 

•  Ueber  be/ruchtung  und  zelltheilung^  1878,  pp.  7ty-77, 

*  Ueber  den  bau  und  daa  u>achathum  der  zeUhdute^  1882, 
pp.  250-252. 

>•  Neue unierauchungen  uber  den  befruchiungavorgang 
bei  den  phanerogamen  ala  grundlage  fikr  eine  theorie  der 
zeugung,  Jena,  1884  (see  p.  77). 

^1  Beitrdge  sur  kenntniaa  der  geachiechtaverhdltniaae 
und  der  aamenJlHatigkeit  uHrbeiloaer  thiere,  nebat  einem 
vertuch^  etc.,  BezUn,  1841. 
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vations  of  Flemming  *'  and  of  several  other  recent 
authors  seem  to  me  conclusive.*'  The  footnote 
communicatee  more  fully  the  further  significant 
fact,  that  the  male  element  is  developed  chiefly 
from  the  chromatine  of  the  nucleus.  The  facts 
stated  prove  that  a  body  consisting  mainly  of 
chromatine  from  the  nucleus  of  a  sperm  cell  can 
impregnate  an  ovum. 

Oskar  Hertwig  was  the  first  **  to  point  out  the 
bearing  of  this  induction  upon  the  problem  of 
heredity.  It  is  obvious,  since  qualities  may 
be  inherited  from  the  father,  that  the  nucleus 
alone  can  furnish  the  means  of  transmission  from 
parent  to  offspring.  And,  since  it  c-an  accomplish 
this  on  the  paternal  side,  it  is  probable  that  it  can 
do  as  much  on  the  mother's  side,  an  assumption 
against  which  no  evidence  has  been  brought  for- 
ward :  hence  the  hypothesis  that  the  nucleus  is 
the  organ  of  hereditary  transmission.  Further, 
since  the  chromatine  is  the  characteristic  of  the 
nucleus,  and  since  spermatozoa  in  some  cases  con- 
sist almost  exclusively  of  chromatine,  it  is  proba- 
ble that  chromatine  is  the  essential  factor  in  the 
function  of  heredity.  The  leading  defenders  of 
this  double  hypothesis  are  Hertwig,  Strassburger, 
and  Kdlliker,  all  biologists  as  able  as  they  are 
distinguished.  Careful  study  of  their  writings 
must,  I  think,  lead  a  candid  mind  to  accept  their 
argumentation  ;  though  of  course  one  does  not 
forget  that  hypotheses  are  not  demonstrations. 

Hertwig*s  paper  *^  is  to  be  recommended  as  the 
best  single  essay,  the  one  to  be  read  by  those  who 
desire  to  grasp  the  essential  points  of  the  discus- 
sion of  heredity,  and  yet  have  not  the  leisure  to 
go  through  all  that  has  been  published.  Hertwig 
writes  admirably  :  his  matter  is  well  arranged,  his 
language  direct,  and  his  thinking  clear  and  forci- 
ble. In  brief,  his  papers  have  many  of  the  quali- 
ties  which  we  expect  in  a  model  of  scientific 

1'  ArchivfUr  mikrosk.  anat.^  xriii.  p.  810. 

1*  The  following  authorities  ooTerlDK  the  period  of  the 
last  eighteen  months  have  dealt  with  the  deTelopmeot  of 
the  spermatosoon  In  mammalia :  Browk,  Quart,  joum. 
microi.  9C.,  xxr.  818;  Wibobrspbeo,  Arch.  f.  mikro§l:. 
anat..  zzT.  118 ;  Platmkr.  IMd.,  zzt.  0(M  ;  Biondi.  Ibid.^ 
xxr.  AM  ;  Platmbr,  /6id.,  zzTt  841 ;  La  vallbttb  St. 
Gborob,  Ibid.,  zzTi.  and  zzv.  681.  Others  might  be  oited. 
I  have  given  a  synopsis  of  these  researches  In  the  Boston 
medical  and  aurgical  Journal,  czIt.  4<K).  Nussbaum,  even 
In  his  latest  paper,  adheres  tu  his  belief  that  the  sperma- 
tosoa  are  always  oelluUr,  and  not  ezcluslvely  nuclear. 
Unfortunately  he  does  noi  state  upon  what  grounds  the 
results  of  so  many  Investigators  are  to  be  set  aside.  The 
authors  cited  show  that  the  chromatins  gathers  together 
within  the  nucleus,  and  that  It  forms  the  head  of  the  sper- 
matozoon, while  a  large  part  of  the  nucleus  breaks  down  : 
hence  the  spermatozoon  arises  chlfly  from  the  chromatine 
of  the  nucleus  of  the  cell  (spermatoblast). 

i«  •  Das  problem  der  befruchtung  und  der  Isotropie  des 
eles,  eine  theorie  der  vererbung/  in  Jena  neittchr.  natur- 
wistenseh.^  zviii. 


writing.     Some  of  his  later  ones  exhibit  less  care- 
ful preparation. 

Johannes  FrenzeP*  has  published  what  may  be 
characterized  as  a  lengthy,  and  on  the  whole  half- 
hearted, criticisQi  of  the  hypothesis  of  Hertwig. 
The  objections  he  brings  forward  are  in  large 
part  those  which  necessarily  occur  of  themselves 
to  every  competent  judge  of  the  problem.  An 
older  investigator  would  have  perceived  this,  and 
accordingly  dealt  with  the  discussion  with  much 
greater  brevity.  Frenzel's  first  objection  is,  that 
it  is  not  certain  that  the  nuclei  of  the  male  ele- 
ments are  not  still  accompanied  by  some  proto- 
plasm when  they  fuse  with  the  ovum.  Unfortu- 
nately our  author  has  overlooked  that  the  best 
investigations  show  the  mammalian  spermatozoon 
to  be  derived  solely  from  the  nucleus.  Frenzera 
second  objection  is  that  there  are  cells  without 
nuclei.  Careless  and  incomplete  observations  have 
frequently  led  to  the  assertion  that  there  are  such 
cells,  but  the  error  has  been  again  and  again  re- 
futed. On  pp.  V7-98  Frenzel  cites  Bobretzky  and 
Korotneff  as  authorities,  but  these  authors  have 
not  made  sure  of  the  absence  of  the  nuclei.  On 
the  contrary,  their  investigations  on  the  insect 
eggs,  in  which  cells  without  nuclei  are  supposed 
to  occur,  are  so  obviously  insufficient  that  it  is 
astonishing  to  find' stress  laid  upon  them.  For 
my  own  part,  I  feel  little  hesitation  in  asserting 
that  except,  perhaps,  among  the  very  lowest  or- 
ganisms, there  are  no  cells  without  nuclei.  As 
regards  the  lowest  organisms,  there  is  uncer- 
tainty. Nothing  to  be  called  a  nucleus  is  known 
in  bacteria,  for  instance.  We  cannot,  indeed, 
state  at  present  that  the  continuance  of  life  is  im- 
possible without  a  nucleus.  On  the  other  hand,  our 
knowledge  of  the  minute  fungi  and  supposed  mone- 
ra  is  so  imperfect,  that  it  would  be  foolish  to  accept 
the  dogma  that  these  organisms  have  no  nuclei. 
It  is  conceivable  that  in  the  lowest  forms  of  life 
the  material  basis  of  heredity  is  a  diffused  sub- 
stance, which  in  the  progress  of  evolution  has 
gathered  together  to  result  in  the  genesis  of  nuclei. 
Therefore,  whether  the  lowest  bionts  are  nucleate 
or  not,  they  do  not  offer,  so  far  as  at  present 
known,  any  valid  objection  to  Hertwig's  theory 
that  the  nucleus  is  the  organ  of  heredity.  There 
is  nothing  else  in  FrenzeKs  article  requiring  notice 
in  this  brief  review.  It  will  not,  I  think,  repay 
those  not  engaged  in  the  special  study  of  the  sub- 
ject to  familiarize  themselves  with  the  essay  in 
question,  for  I  am  able  to  commend  it  only  with 
reserve. 

The  last  few  years  have  not  only  brought  us 

1*  *  Das  Idloplasma  und  die  kemsubstans.*  In  Archivfitr 
mikroB.  anat.,,  zzvii.  18*'0,  pp.  TS-l'JS.  Frensers  position  is 
best  shown  by  a  paragraph  on  p.  89  which  summarises  his 
view. 
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freeh  insight  into  the  morphological  basis,  but  also 
into  the  physiological  function  of  heredity. 

A  few  words  are  necessary  about  pangenesis. 
The  hypothesis,  as  originally  advanced  by  Darwin, 
was  the  suggestion  of  a  masterly  mind,  and  as  a 
succinct  and  comprehensive  expression  of  the  facts 
of  heredity,  commands  admiration.     But  the  real 
worth  and  real  significance  of  the  hypothesis  have 
not  been  grasped  by  those  who  have  tried  to  bet- 
ter it :  its  value  was  not  in  explaining,  but  in 
expressing,  heredity  in  hypothetical  terms,  which 
were    at   once  suggestive    and    compreheosibie. 
Haeckel,  whose  judgment  has  too  often  to  be  de- 
plored, accepted  pangenesis  in  the  mistaken  way, 
and  made  an  attempt  to  improve  upon  it  as  an 
explanation,  in  a  pamphlet '"  which  no  competent 
critic  any  longer  assigns  serious  value  to.   Indeed, 
were  some  one   to    assert   that    the  alliterative 
euphony  of  its  title,  *Die  perigenesis  der  plasti- 
dule,'  was  its  cleverest  part,  a  physiologist  might 
feel  unable  to  prove  the  assertion  erroneous.     Ac- 
cording to  Darwin*s  hypothesis,  every  part  of  the 
body  throws  off  particles,  or  gemmules,  and  some 
of  these  from  each  portion  of  the  body  enter  the 
sexual  elements,  each  of  which,  therefore,  con- 
tains contributions  from  every  part  of  the  parent. 
The  gemmules,   by    their  multiplication  in   the 
embryo,  reproduce  their  own  kind,  and  so  rebuild 
on  the  former  pattern.     HaeckeFs  perigenesis  is, 
when  separated  from  his  rhetoric,  the  substitution 
of   rhythmical  vibrations  for  the  different  kinds 
of  gemmules.     It  need  hardly  be  said  that  not  a 
tittle  of  evidence  for  this  notion  is  shown,  and 
that,  as  elaborated  by  its  author,  it  violates  the 
elementary  laws  alike  of  biology  and  physics.     In 
these  respects  it  recalls  the  delightful  theory  of 
Dr.  Cohen,"  who,  having  noticed  a  certain  re- 
semblance of  the  ovum  to  a  ganglion  cell  of  the 
spinal    cord,    and   of  the   spermatozoon    to   the 
unipolar  cells  of  the  sympathetic  ganglia,  gravely 
concludes,  '*  The  influence  of  the  spermatozoon, 
the  male  hereditary  influence,  extends  above  all  to 
the  cerebro-spinal  system,  while  the  action  of  the 
ovulum,  Gk)ethe*s  *  ewig  weibliches,'  shows  itself 
above  all  upon  the  organs  subordinate  to  the  sym- 
pathetic nervous  system  "  (pp.  30-31).     In  physics, 

i«  The  pampbletwas  publUbed  at  Berlin  In  1876.  For  some, 
ooBsiderlng  its  oharaoter.  very  gentle  orltioisms,  see  Ray 
Lankester  In  Nature,  July  18, 1876,  xiv.  :^85-238.  Blsberg  has 
also  written  on  tbe  subject  in  the  Proo.  Amer.  assoo.  adv.  so., 
zxv.  178.  and  oites  there  earlier  writings  of  his  own.  The 
perusal  of  his  article  has  not  enabled  me  to  recognize  any 
thing  novel  except  the  substitution  of  tbe  term  '  plastldale/ 
for '  gemmule  *  used  by  Darwin,  and  speculations  as  to  oom> 
position  of  plastidules,  as  if  he  was  groping  after  the  con- 
ception of  the  micella  of  Nftgeli,  with  which  he  was  ap- 
parently unacquainted. 

*T  Dfu  ge»etM  der  befruchtung  und  vererbung,  etc., 
NGrdlingen,  1876. 


also,  Cohen  even  surpasses  Haeckel :  he  attributes 
(p.  19)  the  entrance  of  the  spermatozoon  into  the 
ovum  to  reaction  between  the  positive  electricity 
of  the  one  and  the  negative  of  the  other. 

Brooks's  **  modification  of  the  theory  of  pangen- 
esis well  deserves  consideration,  although  the  sub- 
sequent progress  of  biology  does  not  lead  me  to 
think  it  felicitous ;  but  we  can  now  recognize  it  as 
a  step  towards  Nussbaum's  valuable  theory,  and 
also  towards  Weismann's  conception  that  sexual 
reproduction  has  for  its  object  the  maintenance  of 
variability.  Brooks's  theory  is  advocated  in  his 
book  on  *  Heredity '  (Baltimore,  1879) :  he  states 
it  succinctly  "  as  follows  :  — 

**  This  paper  proposes  a  modification  of  Darwin's 
hypothesis  of  the  same  name  (pangenesis),  removr 
ing  most  of  its  difficulties,  but  retaining  all  that  is 
valuable.  According  to  the  hypothesis  in  its  mod- 
ified form,  characteristics  which  are  constitutional 
and  already  hereditary  are  transmitted  by  the 
female  organism  by  means  of  the  ovum  ;  while 
new  variations  are  transmitted  by  gemmules, 
which  are  thrown  off  by  the  varying  physiological 
units  of  the  body,  gathered  up  by  the  testicle,  and 
transmitted  to  the  next  generation  by  impregna- 
tion." 

If  this  theory  was  tenable,  there  should  be  —  to 
mention  a  single  objection  —  little  variation  in 
individuals  produced  by  parthenogenesis ;  and  they 
ought  always  to  be  females,  whereas  they  are 
sometimes  males.  There  remains,  not  a  new 
theory  of  pangenesis,  but  the  valuable  suggestion 
that  the  maternal  influence  causes  less  variability 
than  the  paternal.  I  am,  however,  strongly  dis- 
inclined to  anticipate  the  confirmation  of  this 
suggestion,  especially  because  the  males  are  not 
more  variable  than  the  females,  as  we  bhould 
expect.  I  have  some  extensive  statistics,  which 
show  that  in  mammals,  at  least,  there  are  no 
essential  differences  between  the  sexes  in  variabil- 
ity. Even  if  Brooks's  thesis  should  be  established, 
it  would  prove  only  that  the  inheritance  from  the 
mother  is  stronger  than  from  the  father,  and  there 
would  lack  reasons  for  his  abstruse  hypothesis. 

The  first  important  step  towards  the  substitution 
of  a  new  theory,  vice  pangenesis,  was  taken  by  Dr. 
Moritz  Nussbaum,  whose  memoirs  ^'  on  the  differ- 
entiation of  sex  deserve  great  attention.  Every 
one  who  feels  interest  in  the  general  problems  of 
biology,  and  is  able  to  follow  a  technical  paper, 
will  find  Nussbaum's  memoirs  profitable  reading. 

>*  Proc.  Amer.  assoo.  so.,  Buffalo,  187t},  p.  177.  abstract 
of  a  paper  read  before  the  section  of  natural  history. 

>*  *Zur  differenzirung  des  gesoblechtes  im  thierreich.,' 
in  Arch.  fUr  mikroak,  anat,,  zviii.  (1880)  pp.  1-118;  and 
*neber  die  verftnderung  der  geschlechtsprodukte  bis  zur 
eiCorohang,  in  /Md.,  zxiil.  155. 
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Professor  Weismann"*  has  adopted  Nussbaum^s 
conoeptioD,  and  defended  it  with  considerable 
energy,  adding  also  several  important  mfxlifica- 
tions.  Nussbaum  pointed  out  that  there  is  note- 
worthy evidence  in  the  development  of  various 
animals,  tending  to  show  that  the  germinal  cells 
from  which  the  sexual  products  are  derived  are 
separated  off  from  the  other  cells  of  the  embryo 
very  early,  and  undergo  little  alteration.  Hence 
he  concluded  that  some  of  the  original  germ  sub- 
stance is  directly  abstracted  from  the  ovum,  and 
preserved  without  essential  alteration  to  become, 
by  giving  rise  to  the  sexual  elements,  the  germ 
substance  of  another  generation.  Weismann  in- 
sists upon  the  corollary,  that  the  whole  nature  of 
the  animal  or  plant  depi»nds  upon  its  germinal  sul)- 
stance,  and  that  the  reason  why  the  offspring  is  like 
the  parent  is  that  in  each  biont  some  of  the  germinal 
matter  is  preservetl  unchanged.  He  calls  this  view 
the  theory  of  the  continuity  of  germ  plasma.  He 
follows  Nussbaum  also  in  em[)hasizing  the  fact 
that  this  theory  is  inconsistent  with  the  theory 
of  pangenesis  and  with  the  theory  of  the  trans- 
mission of  i>arental  characteristics  which  are 
acquired  through  external  causes.  On  these 
two  points  Weismann*s  second  and  third  papers 
mentioned  in  the  f(X)tnote  ^^  are  the  most  impor- 
tant. I  fully  coincide  with  him  as  regards  pan- 
genesis, but  am  lehs  inclined  to  do  the  same  as  re- 
gards acquired  characteristic's.  It  is  \x\Hm  the  lat- 
ter theme  that  Virchow  has  opposed  him.  I  am 
compelled  to  say,  however,  tliat  the  distinguished 
imthologist  has  failed  to  und(*rstand  Weismann's 
position  com*ctly,  and  that  most  of  his  criticisms 
I  cannot  deem  valid. 

According  to  the  theory  of  Nussbaum  and  Weis- 
mann, the  cells  in  the  embryo  separate  into  two 
kinds,  —  l"*,  the  germ  cells,  which  are  converted 
into  the  sexual  elements  ;  and,  2°,  the  somatic 
cells,  which  constitute  the  body  of  the  organism. 
The  germ  cells  descend  directly  from  the  impreg- 
nated ovum,  and  undergo  little  alteration,  so  that 

*«  Welsmftun**  first  paper  was  read  befom  the  UoiTersitf 
of  Freiburg  as  a  Proreotorata  Rede,  and  waa  pubiiabed  in 
pamphlf-t  form  at  Jena  in  1*<KS.  with  the  title  '  Ueber  die 
vererbuog.*  A  aecond  paper  was  read  before  the  (Jermao 
NatarrorMoherrersammlung  in  18H6,  and  appeared  in  tbe 
Tagebiatt  of  that  aasooiatlon  :  it  waa  aubsequeutly  ampli- 
fied and  republiabed  with  the  title,  *])ie  contlnuitftt  des 
keimplaamaa,*  etc.  (Jena,  1HH5).  A  third  paper,  "  Utber  die 
bedeutung  der  gesubleohtiiohen  fortpflanaung  fUrdie  nelec- 
tlonatheorte.*  was  likewise  ad(!ressed  to  the  Naturfor- 
aoherrersammluLg,  nnd  published  at  Joua  (IHHt).  A  notice 
uf  this  last  by  Kolliuann  was  given  In  tbe  Biolog.cmtralbl.^ 
V.  pp.  678  and  7U5.  At  the  same  meeting  of  tbe  Natur- 
forsoher,  Virchow  also  deltyored  an  address  (since  pub- 
lisbed  in  Virchoir'Marchiv,  oili.  pp.  1,  SU5.  4J8,  and  in  shorter 
form  in  the  Biolog.  centralhl.^  rl.  pp.  F7,  1*0,  and  181),  in 
which  he  attacked  Welsmann's  thesis.  To  Kollmann  and 
Virchow,  Weismann  has  replied  {Biolog.  centralbl.^  ri. 
p.  88). 


they  have  (in  suspension)  the  power  to  produce  a 
whole  organism.  It  is  difficult  to  agree  to  this 
remarkable  speculation  :  on  the  contrary,  we  must 
side  with  KOlliker  (/.  c,  pp.  44-46),  who  says  that 
a  sharp  division  between  germ  cells  and  somatic 
cells  cannot  be  maintained.  The  feeling  that  there 
is  a  flaw  in  Weismann 's  argumentation  cannot  be 
et«caped.  While  we  recognize  the  ability,  the  great 
ability,  of  bis  e(«sa>s,  and  cannot  read  them  with- 
out our  minds  appropriating  much  from  them,  we 
remain  sensible  of  the  mysticism  which  zigzags 
across  his  pages,  now  and  then  blurring  his  expres- 
sions, and  making  his  thought  indefinite.  After 
reading  his  article  on  the  *  Continuity  of  the  germ 
plasma,*  there  lingers  an  uncomfortable  sense  of 
mental  haze.  I  have  already  indicated  elsewhere  ** 
a  more  comprehensive  theory,  which  is  irrecon- 
cilable, so  far  as  I  can  perceive,  with  the  continu- 
ity theory.  My  views  1  hope  to  defend  on  another 
and  more  appropriate  occasion.  Nor  is  a  discus- 
sion of  Nu8sbaum*s  theory  essential  in  this  article. 
We  turn,  therefore,  to  the  next  point  demanding 
attention. 

N&geli,  the  celebrated  botanist,  published  in  1884 
a  large  work  containing  a  series  of  views  reached 
at  the  culmination  of  a  remarkable  career  of  scien- 
tific research.  The  volume  *'  lias  been  less  studied 
than  one  would  wish  :  it  comprises  over  eight 
hundred  pages,  and  is  decidedly  abstruse.  Ndgeli 
is  led  to  the  theory  that  there  are  in  every  living 
cell  two  substances,  —  one,  which  he  calls  idio- 
plasma,  in  distinction  to  the  other,  which  he 
names  the  nutritive  plasma.  It  is  the  idioplasma 
alone  which  carries  on  tbe  function  of  hereditary 
transmission.  We  have  here  the  definite  concep- 
tion, that  the  character  of  a  si)ecial  constituent  of 
living  matter  regulates  the  organization  of  it.  In 
other  words,  Niigeli  assumes  the  formative  force 
to  reside  in  a  specific  material  substratum,  which 
reproduces  and  perpetuates  itself,  occurs  through- 
out the  oiganism,  and  supplies  fragments  of  itself 
to  the  genital  products.  The  argument  in  support 
of  this  theory  is  very  able,  and  one  can  but  join  in 
the  praiw?  which  Kolliker  and  others  have  bestowed 
upon  it  so  cordially.  The  theory  itself  supplies  us 
for  the  first  time  with  a  tangible  notion  from 
which  to  work  ahead.  A  clew  is  given  as  to  the 
physiological  process  of  heredity. 

Putting  together  all  that  has  l)een  said,  the  con- 
clusion is  evident.  NUgeli^s  hypothetical  idio- 
plasma is  prol)ably  identical  with  the  nuclear 
chromatine  of  morphologists. 

3>  MiNOT,  —  ' Organization  and  death,*  In  Proc.  Amer. 
assoc.  adv.  so.,  Ann  Arbor,  1H85. 

>'  Mechanisch-physiologiscbe  theorie  der  abstammungs- 
lehre,  Munich,  18H4  (available  abstracts  are  given  in  the 
Biolog.  centralbl.t  Iv.  pp.  488  and  517). 
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It  18  my  coDviction  that  the  hypothesis  of  pan- 
genesis, both  in  its  original  form  and  in  all  its 
subsequent  modifications,  has  been  definitely  set 
aside.  In  its  place  we  have  the  theory  that  the 
nature  of  the  germ,  i.e.,  of  the  impregnated  ovum 
of  each  species,  is  the  same  over  and  over,  not 
because  there  is  in  each  case  a  similar  collocation 
of  gemmules  or  plastidules,  but  because  the  chro- 
matine  perpetuates  itself,  so  that  the  same  kind  of 
chromatine  is  found  In  the  one  generation  as  in 
the  generations  preceding  it  and  followfng  it. 
The  child  is  like  the  parents,  because  its  organiza- 
tion is  regulated  by  not  merely  similar,  hut  by  some 
of  the  same,  chromatine  as  that  of  the  parents. 
Perhaps,  instead  of  chromatine  we  ought  to  say, 
in  order  to  avoid  an  unjustifiable  ezplicitness, 
nuclear  substance. 

When  it  is  recalled  that  heredity  is  one  of  the 
fundamental  phenomena  of  life,  and  that  hitherto 
we  have  seen  no  hopeful  way  leading  to  its  com- 
prehension, we  can  understand  the  delight  with 
which  biologists  welcome  the  new  theory  and  its 
rich  promises.  Charles  Sedgwick  Minot. 


ROSMINVS  PSYCHOLOGY.  , 

Tms  is  the  sixth  volume  of  the  translation 
which  Rosmini's  English  disciples  have  under- 
taken to  make  of  his  principal  writings,  —  a  labor 
of  devotion  surely,  not  only  by  reason  of  the  mere 
pains  involved,  but  in  vipw  of  the  probable  thank- 
lessness  of  the  English-reading  public  for  whose 
sake  they  are  all  taken.  When  one  thinks  of  the 
mere  quantity  of  labor  which  Rosmini  accom- 
plished in  his  not  long  life,  one  cannot  refuse  to 
him  the  title  of  being  one  of  the  very  small  num- 
ber of  intellectual  giants  of  the  world.  He  is  of 
the  race  of  the  Aristotles,  the  St.  Thomases,  the 
Leibnitzes,  the  Kants,  and  the  Hegels.  The  mere 
cogitative  energy  of  him,  too,  is  fully  equal  to 
theirs.  Every  page  he  writes  is  filled  with  think- 
ing as  hard,  subtle,  and  original  as  theirs ;  and  his 
style  is  as  clear  and  flowing  as  theirs  is  usually 
the  reverse.  His  learning  is  prodigious  too.  In 
short,  he  is  a  miracle  of  intellectual  force,  com- 
pared with  whom  a  mere  reviewer's  mind  is  as  a 
midge  against  an  elephant.  But  Rosmini  is  a 
dead  giant,  and  the  reviewer  can  have  it  his  own 
way  with  him,  because  he  is  alive,  and  writes  for 
readers  taught  by  all  their  Lockian  and  Protestant 
education  to  treat  the  kind  of  thing  that  Rosmini 
represents  —  thoroughgoing,  concatenated,  and 
systematic  ontologizing  and  theologizing  by  the 
conceptions  of  principle  and  term,  substance  and 
essence  and  act  —  as  '  scholastic  jargon,'  and  so  to 

Psychology,  By  Antonio  Rosmini  Sksbati.  Vol.  11.  Lon- 
don, Kegan  Paul,  Trench  dt  Co.,  1885.    8<*. 


close  their  ears.  Scholastic  jargon,  too,  it  seems 
to  this  reviewer ;  only  he  has  a  bad  conscience 
about  saying  it  so  shortly,  and  therewith  turning 
Rosmini  over  to  the  disdain  of  many  of  our  native 
Philistines  who  at  bottom  are  spiritually  unfit 
to  loosen  his  shoe.  The  last  word  has  not  yet 
been  said  about  scholasticism.  We  are  all  scho- 
lastics without  knowing  it,  so  sure  as  we  talk  of 
things  and  acts  and  essence  and  force.  But  we  don't 
elaborate  our  scholasticism,  because  Locke  taught 
us  that  to  do  so  led  to  no  practical  use.  The 
only  practical  gain  which  accrues  to  a  scholastic 
from  his  elaboration  of  what  we  all  believe,  is 
what  Rosmini  calls  "the  experience  in  himself  of 
a  kind  of  jubilation  and  felicity,  which  is  so  pe- 
culiar as  to  be  unlike  any  other  feeling  and  to 
bear  testimony  to  its  infinite  source.'*  This  is  the 
rapture  of  all  intellectual  order  and  harmony ;  but 
our  race  would  willingly  part  with  it,  if  only 
thereby  it  could  buy  a  new  way  of  peeling  pota- 
toes, or  of  teaching  children  how  to  read.  We 
renounce  one  thing,  scholasticism  another.  It  is 
not  that  the  distinctions  made  by  Rosmini  and 
other  scholastics  are  false.  On  the  contrary,  they 
seem  for  the  most  part  true.  They  are  one  way 
of  seeing  and  naming  the  facts  of  life.  But  they 
are  sterile :  we  can  deduce  from  them  no  immedi- 
ate practical  receipts.  To  peel  potatoes,  we  must 
look  at  other  aspects  of  the  world  than  substan- 
tiality and  accidentality  and  the  distinction  be- 
tween immanent  and  transient  acts.  Many  are 
the  aspects  of  every  bit  of  reality,  and  all  are 
equally  true.  But  each  carries  us  a  different  way. 
By  a  succession  of  accidents  modern  critics  and 
men  of  science  have  stumbled  on  the  aspects 
which  lead  to  the  ways  of  foreseeing  and  handling 
particular  material  events.  Together,  these  as- 
pects form  the  armament  of  the  scientific  and 
positivistic  view  of  life,  a  hodge-podge  of  which 
we  modems  are  very  proud,  but  of  which,  great 
as  the  practical  fruits  are,  the  speculative  dignity 
leaves  much  to  be  desired.  Maybe  some  disciple 
of  Rosmini  may  show  a  path  down  from  his 
categories  to  the  practical  details  of  life.  It  were 
sad  that  such  strenuous  and  in  many  ways  such 
exquisite  thinking  as  his  should  be  among  the 
mere  superfiuities  of  human  history.  W.  J. 


CLERKE'S  HISTORY  OF  ASTRONOMY, 

Tms  is  in  some  respects  a  remarkable  book,  and 
takes  its  place  at  once  in  importance  beside 
Grant's  *  History  of  physical  astronomy,'  which  it 
in  a  measure  supplements.     No  clearer  indication 

Apopidar  hiMtory  of  cutronomy  during  the  nineteenth 
century.  ByAoMKS  M.  Clirxk.  Edinburgh,  Black,  1885. 
8«. 
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of  the  wonderful  advance  of  the  '  new  astronomy  * 
during  the  third  of  a  century  since  Professor 
Grant  wrote,  and  of  the  need  of  a  historian  for 
it,  can  be  furnished  than  the  fact  that  what  was 
then  called  physical  astronomy  is  now  termed 
theoretical,  mathematical,  or  gravitational ;  while 
to-day  by  physical  astronomy  is  generally  under- 
stood the  investigation  of  the  intimate  relations 
between  astronomy,  physics,  and  chemistry  as 
studied  in  the  sun,  stars,  comets,  planets,  our  own 
atmosphere,  and  laboratories. 

Mies  Gierke  has  been  peculiarly  happy  in  the 
role  of  historian.  Terse  and  highly  original  in 
style,  her  work  will  hold  the  attention  of  every 
educated  reader  for  its  literary  merit  alone,  while 
the  copious  footnote  references  to  the  original 
sources  of  information  make  it  a  mine  of  wealth 
to  the  student  and  astronomer.  The  work  is  so 
excellent,  and  also  so  rapid  is  the  progress  of 
astronomical  discovery,  that  new  editions  will 
rapidly  follow ;  and  for  the  purpose  of  making 
them  as  valuable  and  accurate  as  possible,  we 
trust  we  shall  not  be  considered  hypercritical  in 
calling  attention  to  a  few  points,  either  where 
further  comment  or  criticism  would  seem  desira- 
ble, or  where  we  think  an  error  of  judgment  or  in- 
terpretation, or  some  slight  slip  of  reference  or 
quotation,  has  been  made.  Anything  but  a  first- 
class  work  we  should  not  consider  thus  worthy  of 
attention. 

On  page  viii.,  for  *  Illinois'  read  *  Madison, Wis- 
consin.' 

In  the  closing  description  of  the  total  disappear- 
ance of  Biela's  comet,  on  pp.  127  and  128,  it  would 
seem  desirable,  for  the  benefit  of  the  reader  igno- 
rant of  the  facts,  to  refer  him  to  the  description 
further  on,  pp.  877  -  880,  of  subsequent  encoun- 
ters with  it  in  the  form  of  meteor  showers,  the 
latter  now  to  be  supplemented  by  the  shower  of 
last  November,  since  the  book  was  written. 

To  the  non-astronomical  reader,  and  even  to  the 
amateur  spectroscopist  who  only  knows  of  the 
spectrum  as  given  by  an  image  of  the  sun  cover- 
ing the  whole  slit  or  by  some  form  of  integrating 
spectroscope,  the  reference  on  p.  2^4  to  Lockyer's 
long  and  short  lines  will  be  unintelligible  without 
such  a  description  of  his  apparatus  as  will  explain 
that  his  long  or  short  lines  indicated  the  existence 
of  incandescent  shells  of  vapor  at  greater  or  lens 
distances  roimd  his  electric  spark  terminals,  whose 
image  was  thrown  on  the  slit  by  a  lens. 

In  the  enumeration  of  phenomena  observed 
during  different  transits  of  Mercury,  pp,  290  and 
291 ,  reference  should  be  made  to  the  one  most  ex- 
tensively observed  of  all,  that  of  1878,  May  5  and 
6,  as  described  and  discussed  in  the  Washington 
observations  for  1876,  part  ii.,  app.  11. 


Probably  the  paragraphs  on  pp.  804  and  805  re- 
garding Mr.  CroU's  theories  of  secular  changes 
in  climate  would  be  somewhat  modified  since  the 
rather  merciless  criticism  these  theories  have  re- 
ceived at  the  hands  of  Woeikof ,  from  the  standpoint 
of  a  scientific  meteorologist.  (See  Amer.  Joum, 
of  science  for  March,  1886.)  We  can  hardly  see  a 
justification  for  the  opinion,  p.  815,  that  Professor 
Langley's  researches  lend  countenance  to  the  idea 
that  the  temi)erature  of  the  full  moon*s  surface  is 
anything  like  500^  F.  It  is  difficult  to  keep  up 
with  Professor  Langley  nowadays,  but,  so  far  as 
we  understand  his  results,  they  almost  certainly 
point  to  a  temperature  l>elow  100*^  F.,  and  very 
probably  below  the  freezing  point  of  water. 

Upon  reading  the  letters  of  Bakhuyzen  and 
Proctor  in  Nature,  xxxiii.  pp.  158  and  245.  the 
author  will  see  that  the  period  or  rotation  of  Mars 
deduced  by  the  former  must  be  incomparably 
more  accurate  than  Proctor's,  and  in  a  new  edition 
Bakhuyzen's  later  value  should  be  given. 

In  spite  of  the  apparent  partial  confirmation 
from  several  sources,  we  still  remain  somewhat 
skeptical  regarding  Schiaparellis  canals  upon 
Mars  (pp.  824  and  825),  especially  the  duplicate 
parallel  ones.  We  shall  look  with  interest  for  tlio 
attack  upon  Mars  with  the  Lick  36-inch  refractor 
when  set  up  on  Mt.  Hamilton. 

On  p.  829,  line  8,  for  *  Vesta  *  read  *  Pallas.' 

As  to  the  idea  that  the  distribution  of  the  aster- 
oids has  been  largely  influenced  by  commensura- 
bility  of  period  with  that  of  Jupiter  (p.  829),  or 
that  gaps  in  the  rings  of  Saturn  have  anything  to 
do  with  the  distances  of  its  satellites,  we  regard 
the  theory  as  entirely  unproven  as  yet,  and  would 
refer  to  an  article  on  the  subject  by  Professor 
Hall  in  the  Sidereal  messenger  for  September, 
1885,  also  copied  in  the  October  number  of  the 
Observatory, 

We  question  the  advisability  of  referring  to  a 
meteor  shower  as  *  star-drift '  (p.  871,  line  5),  when 
this  term  has  already  crystallized  into  the  definite 
meaning  of  community  of  proper  motion  among 
neighboring  stars  or  systems  of  stars  (p.  438). 

The  subject  of  photometry  is  not  adequately 
treated  in  the  volume.  This  really  deserves  a 
whole  chapter,  but  does  not  even  occur  in  the  in- 
dex, while  the  paragraph  on  p.  435  does  no  justice 
whatever  to  the  subject.  Several  of  Professor 
Pickering's  results  are  incidentally  referred  to  in 
various  parts  of  the  book,  but  some  description  of 
bis  wonderfully  ingenious  photometers  and  meth- 
ods which  have  revolutionized  the  whole  subject 
and  given  rise  to  so  much  discussion  is  certainly  to 
be  expected  in  a  l)ook  of  this  high  character.  One 
of  the  most  important  of  his  works,  the  series  of 
photometric  observations  of  the  eclipses  of  Jupiter's 
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satellites,  which  has  now  been  going  on  for  eight 
years  at  the  Harvard  college  observatory,  is  not 
mentioned  at  all.  We  should  like  to  say  a  few 
words  here  upon  the  importance  of  this  particular 
series  of  observations,  which  has  as  yet  not  re- 
ceived due  justice  in  print,  but  space  forbids.  By 
the  way,  the  phenomenon  of  the  eclipses  of  these 
satellites  and  their  important  relation  to  the 
velocity  of  light  and  the  dimensions  of  the  solar 
system  is  not  referred  to  at  all. 

We  regret  that  the  pages  concerning  the  rela- 
tive value  of  large  versus  small  telescopes  (448  and 
445)  appear  in  so  good  a  book,  and  we  do  not  think 
they  would  have  been  so  written  had  the  author 
been  a  practiced  observer.  We  have  not  space  here 
to  join  in  this  wide  discussion,  but  we  would  com- 
mend the  author  and  our  readers  to  the  able  sum- 
mary of  the  case  in  the  letter  of  Professor  Young 
(Observatory,  February,  1886,)  as  embodying  the 
true  gist  of  the  whole  matter.  Incidentally,  the 
curious  misunderstanding  of  Professor  Hall's  let- 
ter {Observatory,  May,  1885,)  is  worth  noticing. 
How  any  one  who  has  ever  used  a  telescope  can 
read  this  letter  without  seeing  quiet  sarcasm  in 
every  line,  we  fail  to  see.  But  our  transatlantic 
neighbors  in  a  body  seem  to  have  taken  it  as 
written  in  sober  earnest,  and  the  sermons  preached 
from  it  have  been  highly  amusing,  even  going  so 
far  as  to  suggest  a  possible  permanent  set  or  dis- 
tortion in  the  lenses  of  the  Washington  26-inch 
since  its  first  manufacture.  We  advise  Professor 
Hall  to  preface  any  future  communications  of 
this  sort  with  *The  following  is  sarcastic,'  or  other 
equivalent  explanation. 

In  the  various  discussions  of  reflectors  versus 
refractors,  we  have  looked  in  vain  for  a  clear 
statement  of  the  different  effect,  upon  definition, 
of  flexure  of  the  mirror  or  objective.  If  gravity 
bends  a  lens  so  that  one  side  is  more  convex, 
the  other  becomes  more  concave,  and  the  effect 
upon  definition  is  a  quantity  of  another  order 
entirely  from  that  due  to  flexure  of  either  side 
alone  ;  while  the  bending  of  the  surface  of  a  mir- 
ror appears  with  ita  full  effect  upon  the  definition ; 
so  that  a  mirror  which  forms  any  part  of  a 
telescope  and  changes  its  position  with  reference 
to  gravity  must  be  almost  infinitely  more  rigid 
than  a  lens  in  the  same  situation  in  order  to  per- 
form equally  well.  This  should  be  borne  in  mind 
in  such  discussions  (p.  450). 

Miss  Gierke  has  not  touched  upon  the  subject  of 
Mr.  Denning's  so-called  '  fixed  radiants '  of  meteor 
streams  and  the  startling  suggestions  as  to  the 
peopling  of  interstellar  space  to  which  the  claim 
has  given  rise.  In  the  present  uncertainty  about 
the  reality  of  the  phenomena,  perhaps  it  is  just  as 
well*    With  to-day's  doubtful  methods  of  map- 


ping the  tracks  of  meteors,  our  opinion  is  that  we 
must  wait  till  some  Argus-eyed  camera,  whose 
overlapping  lenses  and  plates  (mounted  on  a  hem- 
ispherical surface  driven  by  equatorial  clock- 
work) are  sensitive  enough  to  record  the  paths  of 
all  the  fairly  bright  meteors,  shall  decide,  by  the 
doctrine  of  probabilities,  as  to  the  real  existence 
of  nine-tenths  of  the  so-called  *  radiants '  of  to- 
day. 

Did 'space  permit,  pages  might  be  written  in 
praise  of  the  excellent  features  of  the  book.  But, 
where  so  much  is  good,  we  consider  our  limited 
space  better  employed  in  pointing  out  a  part  of 
the  minor  faults,  in  order  that  subsequent  editions 
may  be  as  perfect  as  possible.  Hence,  in  so  much 
as  we  may  have  seemed  hypercritical,  by  so  much 
we  trust  that  the  author  will  consider  it  a  com- 
pliment to  the  general  excellence  and  importance 
of  her  work.  H.  M.  Paul. 

Washington,  July  24. 

It  is  not  a  little  curious,  says  the  Lancet, 
that  the  diseases  arising  from  the  wrong  use  of 
tea  should  be  met  with  in  greater  frequency  in 
countries  foreign  to  its  growth.  The  diseases  due 
to  this  cause  are  well  known  to  doctors,  but  the 
public  seem  to  be  strangely  indifferent  to  the 
teachings  of  their  medical  advisers  in  these  mat- 
ters. Recently  in  France  M.  Eloy  has  reminded 
medical  men  how  vast  is  the  number  of  diseases 
owing  an  allegiance  to  the  dominion  of  Queen 
Tea.  America  and  England  are  the  two  coun- 
tries that  are  afflicted  most  with  the  maladies 
arising  from  its  excessive  consumption.  Individ- 
uals may  suffer  in  a  variety  of  ways.  It  is  custom- 
ary to  speak  of  acute,  subacute,  and  chronic 
'theism,'  —  a  form  that  has  no  connection  with 
theological  matters.  The  predominance  of  ner- 
vous symptoms  is  a  characteristic  of  theism. 
General  excitation  of  the  functions  of  the  nervous 
system  may  be  observed,  or  the  weakness  may  be 
noted  more  especially  in  the  brain  as  distinguished 
from  the  spinal  cord.  Perversion  of  the  sense  of 
hearing  is  not  at  all  an  uncommon  symptom, 
patients  hearing  voices  that  have  no  real  or  ob- 
jective existence.  The  irritability  that  overtakes 
women  so  frequently  may  sometimes  be  clearly 
traced  to  an  excessive  indulgence  in  afternoon 
tea.  No  doubt  the  tannin  which  tea  that  has  been 
standing  contains  does  a  great  amount  of  mischief ; 
but  theism  belongs,  rather,  to  that  class  of  diseases 
in  which  morphinism,  caffeism,  and  vanillism  are 
found.  The  habit  of  tea-drinking  is  one  that 
grows  on  its  victims  like  the  similar  ones  of 
opium  or  alcohol.  Taken  in  strict  moderation, 
and  with  due  precautions  in  the  mode  of  prepara- 
tion, tea  is,  like  alcohol,  a  valuable  stimulant ;  in 
its  abuse  there  is  also  certain  analogy. 
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COMMENT  AND   CRITICISM. 

Considerable  interest  Iioh  of  late  )x^n  taken 
in  the  study  of  the  etiology  of  pneumonia.  Some 
believe  it  to  be  due,  in  the  majority  of  casefl,  to  mi- 
crobes, and  l^ase  thiH  opinion  u])on  the  discovery  of 
four  varieties  of  micro-organisms  in  limgs  affected 
with  the  dinease  :  others  find  a  marked  relation 
between  its  prevalence  and  the  increased  amount 
of  ozone  in  the  air.  either  just  at  the  time  or  im- 
metliately  prc»ct»ding.  Dr.  Seiliert  lias  made*  a 
study  of  768  cases  of  primary  pneumonia,  which 
were  reported  to  him  by  the  members  of  the  New 
York  medical  society,  and  which  occurretl  in  their 
practice  during  twelve  months.  Tliese  cases  were 
distributed  as  follows:  Januar>%  71;  February,  140; 
March.  103  ;  April,  78  :  May,  5.5  ;  June,  37 :  July, 
26  ;  August,  25  ;  September.  43  ;  Oi-tolwr,  62  ;  No- 
veml)er,  65 ;  December,  78.  Tlie  results  of  Dr. 
S4»ibt»rt's  invt^stigations  are,  1**,  that  the  varying 
prevalence  of  pneumonia  may  Ikj  explainer  1  by 
changes  in  temperature,  humidity,  and  velocity 
of  the  winds  ;  and,  2**,  that,  whenever  there  ex- 
ists a  low  or  falling  temperature  with  excessive 
and  increasing  humidity  and  high  winds,  ])ncu- 
monia  prevails  to  its  greatest  extent.  If  two  of 
these  conditions  exist  without  the  third,  the  dis- 
ease will  \)e  markedly  prevalent,  but  not  so  much 
so  as  in  the  prece<llng  instance.  Catarrhal  troubles 
are  also  favored  by  the  same  conditions. 

There  has  rec^ently  been  fubushed  a  biog- 
raphy of  Se-Quo-Yah,  styled  the  American  Cadmus. 
Bom  in  1770,  of  a  Cherokee  mother  whose  Euro- 
pean husband  had  deserted  her,  he  grew  up  as  the 
pride  of  his  |)eople,  both  in  games  and  war.  One 
day  (so  the  story  goes)  a  white  captive  produced  a 
letter,  and  everybody  wondered  at  the  'talking 
leaf.'  Se-Quo-Yah  (which  translates  suspiciously 
into  *  he  guessed  it  *)  pondered  over  the  mystery, 
and  with  the  use  of  an  English  spelling-book  which 
liad  fallen  into  his  hands  (but  which  of  course  he 
could  not  read),  invented  a  written  alphabet  for 
his  people,  making  the  English  characters,  with 
modifications  and  additions  of  his  own,  stand  for 
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the  eighty-two  syllables  of  which  the  Cherokee 
language  is  composed.  He  analyzed  the  spoken 
8i)eech,  and  had  each  distinct  syllable  represented 
by  a  sign.  His  tril)e  at  first  considered  him  as 
weak-minded,  but  eventually  recognized  the  utility 
of  his  invention.  Five  years  after  the  invention 
he  had  a  school  with  many  scholars,  and  a  print- 
ing press  was  publibhing  a  Cherokee  paper,  part 
of  which  was  printed  in  the  Se-Quo-Yah  alphabet. 
This  invention  is  referred  to  as  the  means  of  civil- 
izing the  Cherokee  nation.  The  story  is  unfor- 
tunately not  suflficiently  clear  to  enable  one  to 
appreciate  just  how  much  of  the  idea  was  original 
with  Se-Quo-Yah,  or  to  claim  for  him  the  honor 
of  doing  by  a  flash  of  genius  what  in  other  races 
had  been  slowly  worked  out  before  history  began. 


It  ls  a  prevalent  popular  impression  that  some 
special  providence  surrounds  the  physician  with 
protective  agencies,  and  that,  although  daily  ex- 
posed to  disease  in  its  most  malignant  forms,  he 
escaix'H  when  others  are  attacked.  Dr.  Ogle  of 
England  finds  that  while  the  lawyers  die  at  the 
rate  of  20,  the  clergy  at  the  rate  of  16,  the  doctors* 
mortality  is  25  |>er  1,000.  In  a  million  adults 
other  than  physicians,  16  died  of  scailet-fever,  14 
of  diphtheria,  and  288  of  typhoid-fever ;  while,  of 
an  eiiual  number  of  physicians,  59  succumbed  to 
scarlet-fever,  59  to  diphtheria,  and  811  to  typhoid- 
fever.  Small  -  pox,  on  the  t)ther  hand,  claims 
more  victims  among  the  laity  tlian  in  the  medical 
profession  ;  due,  doubtless,  to  the  fact  that  physi- 
cians have  sufllcient  confidence  in  tlie  protective 
influence  of  vaccination  to  keep  themselves  insus- 
ceptible to  the  attacks  of  small-i>ox. 

Dr.  Lin<X)LN,  in  the  *  Report  of  the  Massachu- 
setts state  board  of  health  for  1884,'  says  that  a 
child  who  enters  a  public  school  has  become  a 
fractional  part  of  a  machine.  He  has  been  well 
understood  by  persons  who  have  watched  him 
from  birth,  and  who  are  deeply  interested  in  him. 
He  is  now  transferred  to  the  care  of  strangers, 
who  meet  with  him  only  five  hours  in  the  day, 
and  whose  interest  in  him  is  restricted  by  the  fact 
that  he  forms  but  a  portion  —  say,  from  one  and 
one-tenth  to  two  and  one-half  per  cent  —  of  the 
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total  group  of  children  that  is  intrusted  to  the 
care  of  the  teacher.  He  is  held  by  the  teacher, 
and  then  passed  on  to  another  again  as  a  fraction, 
and  not  as  an  integer.  Does  he  not  lose  much,  as 
well  as  gain,  by  this  system?  As  regards  his 
health,  he  loses  that  defence  which  the  sympathy 
of  the  community  always  extends  to  that  indi- 
vidual who  is  suffering  conspicuously.  Taken 
generally,  all  children  in  school  are  suffering 
from  discomfort.  Average  this  discomfort  among 
ten  thousand,  and  it  may  not  be  very  great  for 
each  one ;  but  a  class  of  fifty  children  is  not  made 
up  of  fifty  averages. 


THE  AMERICAN  ASSOCIATION  AS  A  MIS-- 

SIONABY  BODY, 

Two  years  ago  we  published  some  statistics  con- 
cerning the  membership  of  the  American  associa- 
tion which  were  somewhat  curious.  Tlie  figures 
then  given  dealt  simply  with  the  geographical 
distribution  of  the  members ;  and  they  showed, 
among  other  things,  that  one-third  of  the  associa- 
tion came  from  the  states  of  New  York  and 
Massachusetts.  If  the  north-eastern  states,  that 
is.  New  England  and  the  Atlantic  states  to  the 
Virginia  line,  had  been  counted,  it  would  have 
been  found  that  these  included  fully  three-fifths 
of  the  association. 

It  could  also  be  shown  that  during  the  last  ten 
years,  when  only  four  of  the  ten  meetings  have  been 
held  in  the  north-eastern  states,  the  average  at- 
tendance of  members  from  this  section  has  been 
53  per  cent  of  the  whole  attendance,  increased  to 
76  per  cent  when  the  meetings  have  been  held 
within  its  own  territory.  It  has  even  been  larger 
than  the  territorial  representation  in  two  instances, 
as  at  the  St.  Louis  meeting  of  1878,  when  it  was 
larger  than  the  representation  of  all  the  states 
west  of  the  Mississippi ;  and  at  the  Montreal 
meeting  of  1882,  when  it  was  five  times  as  large 
as  the  entire  Canadian  membership  present.  At 
the  other  extra-territorial  meetings,  where  its 
proportion  of  the  total  attendance  has  varied  from 
24  per  cent  to  87  per  cent,  it  has  easily  held  the 
second  place,  though  falling  below  the  local  repre- 
sentation of  large  areas.  Indeed,  the  representa- 
tion of  no  other  section,  excepting  of  the  northern 
states  lying  east  of  the  Mississippi  and  west  of  the 
Atlantic  states,  ever  has  more  than  a  passing  im- 
portance, viz.,  when  the  meeting  is  held  in  that 
section.  Thus  Canada^s  representation  has  never 
been  more  than  3  per  cent  of  the  whole  in  any 
meetings  of  the.  last  ten  years,  excepting  in  1882, 
when  it  was  held  in  Montreal  and  the  percentage 
rose  to  14  per  cent ;  the  next  year  however  it  fdl 


to  2  per  cent,  and,  omitting  1882.  the  average  has 
been  leas  than  2  per  cent.  In  this  same  period 
the  states  west  of  the  Mississippi  have  averaged  a 
little  more  than  4  per  cent,  and  have  never 
reached  6  per  cent,  excepting  when  the  meeting 
was  held  at  St.  Louis  in  1878,  when  it  rose  to  31  per 
cent,  and  at  Minneapolis  in  1883,  when  it  was 
15  per  cent.  The  southern  states  have  done 
better  than  this,  for  at  the  Nashville  meeting  in 
1877  their  average  was  57  per  cent  of  the  whole, 
and  though  at  no  other  time  (even  at  St.  Louis) 
have  they  exceeded  12  per  cent,  their  general 
average,  apart  from  the  Nashville  meeting,  has 
been  over  6  per  cent. 

It  is,  however,  a  matter  of  practical  impor- 
tance, in  deciding  where  a  meeting  shall  be  held, 
to  know  how  large  a  general  attendance  of  mem- 
bers to  expect,  and  here  the  statistics  show  some 
fmther  significant  facts.  The  general  proportion 
or  members  in  attendance  to  total  membership 
during  the  past  ten  years  has  been  30i  per  cent, 
but  the  proportion  has  varied  enormously,  as  may 
be  seen  by  the  following  serial  figures,  from  1876 
down  :  Buffalo  25  per  cent ;  Nashville  17  per 
cent ;  St.  Louis  14  per  cent ;  Saratoga  25  per  cent"; 
Boston  63  per  cent :  Cincinnati  27  per  cent ; 
Montreal  48 ;  Minneapolis  20  per  cent ;  Philadel- 
phia 49  per  cent ;  Ann  Arbor  17  per  cent.  While 
it  should  not  be  forgotten  that  it  isonei>art  of  the 
association's  work  to  look  upon  the  meetings  as  in 
some  sort  a  missionary  enterprise,  neither  should 
it  be  overlooked,  when  it  is  asked  to  hold  an  un- 
due proportion  of  its  meetings  away  from  the 
centres  where  it  gains  its  main  financial  and 
moral  support,  that  such  assemblies  are  held  in 
partibus  infidelium. 

It  might  be  sagacious  to  institute  an  inquiry  as 
to  the  length  of  time  for  which  new  members, 
gathered  in  from  the  district  immediately  surround- 
ing a  place  of  meeting,  are  held.  That  member- 
ship changes  largely  from  year  to  year  is  a  well 
known  fact ;  that  it  is  largely  recruited  from  the 
places  where  the  meetings  are  held  is  sufficiently 
obvious  to  any  constant  attendant.  But  what 
shall  we  say  when  we  discover  that  Buffalo,  which 
a  month  lience  can  point  to  itself  with  pride  as 
the  only  city  which  has  harbored  the  association 
for  a  third  time ;  that  Buffalo,  situated  in  the 
region  which  these  statistics  have  shown  is  most 
favorable  for  science,  where  two  or  three  local 
societies  for  the  cultivation  of  the  natural  sciences 
have  sprung  up,  where  scientific  periodicals  have 
found  a  home  and  a  patronage  ;  that  Buffalo,  re- 
nowned for  its  hospitality  to  science,  literature, 
and  art,  where  ten  short  years  ago  the  association 
was  enlarged  by  nearly  one  hundred  and  fifty 
members,  twenty-five  of  them  its  own  citizens,  — 
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has  at  presont  only  seven  members  on  the  associa- 
tion's rolls,  three  of  them  the  sole  survivors  of  the 
twenty-five.  Was  it  for  missionary  service  that 
Buffalo  called  the  association  to  its  oik'U  d<K>rs? 
Does  Buffalo  look  upon  itself  as  in  partilms  infl- 
deiium  ? 


TUE  TRANSCASPIAN  RAILWAY. 

The  Transcaspian  railway  was  opened  for  traffic 
on  the  14th  of  July  as  far  as  Merv.  The  o]x»ra- 
tions  nuist  already  be  far  a<lvance<l  on  the  Merv- 
Bokhara-Samarcand  branches,  for  the  names  of 
railway  stations,  the  distances,  and  other  details 
over  the  whole  length  of  the  railway,  from  the 
Caspian  to  the  Turkestan  frontier,  are  already 
known.  The  following  are  fresh  particulars  of 
this  important  central  Asian  strategical  railway  : 

There  are  altogether  63  stations  from  Michail- 
ovsk,  on  the  bay  of  tliat  name  on  the  Caspian, 
right  through  the  deserts  and  oases  of  the  Trans- 
caspian,  across  the  Amu  Darya  and  Bokhara  to 
Samarcand.  These  do  not  include  the  new  branch 
of  25  versts,  made  from  Michailovsk  along  the 
Caspian  ccjast  to  Ousun  Ada,  in  order  to  have 
deep  water  for  the  connecting  sea  service,  and  to 
avoid  the  reshipment  formerly  necessary  between 
Krasnovodsk  and  Michailovsk.  The  distances  be- 
tween these  stations  vary  from  15  to  88  versts, 
being  in  most  cases  from  22  to  25  versts. 

The  whole  distance  of  the  line  when  completed 
as  far  as  Samarcand  will  lie  1,885  versts.  The 
distances  in  Central  Asia  have  become  so  exag- 
gerated in  most  minds  that  few  persons  would 
imagine  that  they  might  travel  by  this  new  rail- 
way right  through  the  Transcaspian  Steppes,  over 
the  Ozus,  and  from  one  side  of  Bokhara  to  the 
other,  coming  out  at  Samarcand,  in  something 
like  a  day  and  a  half,  or  less. 

The  first,  or  western.  |K)rtion  of  the  railway 
runs  through  a  desert,  crossing  now  and  then  an 
oasis,  then  traverses  the  cultivated  territory  of 
Bokhara,  and  ends  at  Samarcand  in  Russian 
Turkestan.  The  desert  stretches  along  the  line 
14^  versts  between  the  sea-coast  and  Kazandjik, 
and  69  versts  from  the  latter  station  to  Kizil 
Arvat.  The  Akhal  Tekee  oasis  extends  as  far  as 
Gheours,  287  versts.  Tlie  furthest  point  south, 
Doujak,  is  distant  from  the  sea  581  versts,  from 
Askabad  159  versts,  Merv  167  versts,  and  Samar- 
cand 754  versts.  The  railway  traverses  800  versts 
of  Bokharan  territory.  Were  the  line  made  from 
Merv  over  Burdalisk  and  Korti,  instead  of  Cliar- 
jui,  100  versts  would  be  saved,  and  the  distance 
between  Michailovsk  and  Samarcand  would  be 
only  1,200  versts,  or  800  miles,  instead  of  890  miles ; 
but  the  Bokharan  government,  for  some  reascm 


or  other,  did  not  consider  that  this  shorter  route 
would  so  well  serve  the  interests  of  their  country. 

The  principal  stations  are  those  of  Askabad  and 
Samarcand.  Besides  |K)st  an<l  telegraph  offices, 
lodging  houses  have  l)een  already  i>artly  built  at 
several  stations  for  travellers,  though  nothing  in 
the  way  of  luxury  will  be  provide<l,  as  may  be 
imagined.  According  to  the  time-table,  the  trains 
will  run  20  versts  an  hour.  In  the  event  of  war, 
the  numl)er  of  trains  departing  may  be  increased 
to  12  per  day. 

The  railway  at  present  is  only  a  single  line. 
Although  many  of  the  stations  are  situated  in 
waterless  deserts,  they  are  all  furnished  with 
water  in  one  way  or  another.  At  Michailovsk 
tliere  is  Nobel's  machinery  for  converting  the  sea 
water  into  fresh  water,  and  at  several  stations 
large  cisterns  are  to  be  regularly  supplied,  either 
through  pipe  lines  or  by  water  trains.  Artesian 
wells  have  also  been  dug,  and  g(xxl  water  has 
been  found  between  Michailovsk  and  Molla  Kary, 
and  at  other  points.  Not  far  from  Bala  Isshem, 
the  railway  also  has  its  own  petroleum  sources, 
connected  bv  a  branch  line. 


THE  RECENT  ERUPTION  IN  NEW  ZEA- 
LAND. 

A  STEAMER  which  recently  arrived  at  San  Fran- 
cisco from  Australia  brings  further  details  of  the 
great  volcanic  disturbances  in  New  Zealand.  Heavy 
earthquakes  were  still  felt  in  the  Tarawera  and 
Sulphur  Springs  districts,  and  severe  shocks  con- 
tinued in  the  Rotoli  district.  A  relief  party  that 
was  sent  out  re|)orted  that  Lake  Tarawera  had 
fallen  considerably.  The  oil  bath  at  Wbakare- 
warewa  was  throwing  up  stones  and  mud  to  the 
height  of  twenty  feet,  and  the  great  boiling  lag6on 
of  Papatangi  would  suddenly  rise  as  much  as  two 
feet,  and  then  as  quickly  fall.  A  similar  phenome- 
non was  observed  at  the  Kuirrau  caldron,  which 
would  rise  two  feet  in  half  an  hour,  and  then  as 
quickly  return  to  its  normal  level.  Mr.  Dinsey, 
the  telegraph  officer  in  charge  of  the  Rotonea 
station,  near  where  the  eruptions  and  earthquakes 
were  heaviest,  reported  on  June  25  that  volcano 
No.  1  was  dead,  and  that  Nos.  2  and  8  were  steam- 
ing. No.  4  was  still  throwing  up  mud.  Lake 
Rotomahana  was  comparatively  quiet,  with  only 
one  geyser  in  the  centre  playing.  The  Pink  Ter- 
race geysers  were  still  blowing  up  clouds  of  steam, 
but  were  less  active  than  they  had  been.  The  im- 
mense crevasse  created  between  Tarawera  and 
White  Terrace  continued  to  steam,  and  the  cone 
on  top  of  Tarawera  Mountain  was  throwing  out 
volumes  of  black  smoke  and  steam.  The  New 
SSealand  Herald  says :    "  On  Oalatea  Plains  the 
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Tolcanic  showers  of  mud  at  tiroes  took  very  eccen- 
tric courses,  overleaping  one  section  of  land  and 
then  striking  another  further  on,  in  the  same  line. 
Dr.  Hector,  who  is  making  a  scientific  examina- 
tion of  the  volcanic  districts,  said  he  expected  that 
the  volcanic  cone  which  was  thrown  up  in  Lake 
Rotomahana  during  the  disturbances  had  already 
on  July  1  attained  a  height  of  six  hundred  feet,  and 
was  daily  adding  to  its  stature.  He  has  named  it 
Mount  Hazard,  after  the  gentleman  of  that  name 
who  lost  his  life  on  the  first  night  of  the  great 
eruption.  A  chemical  examination  of  the  volcanic 
ashes  shows  that  they  are  mostly  composed  of  fine 
basaltic  soil.  Every  human  being  has  abandoned 
the  entire  portion  of  country  situated  within  the 
limits  of  the  volcanic  system.  Photographers 
were  busily  engaged  taking  views  of  the  region." 

OAS  SUPPLY. 

Numbers  two  and  three  of  the  publications  of 
the  American  economic  association  are  covered  by 
a  monograph,  entitled  <*  Tbe  relation  of  the  mod- 
em municipality  to  the  gas  supply,"  prepared  by 
Edmund  J.  James,  Ph.D.  The  pamphlet  contains 
a  thoroughgoing  investigation  of  the  various 
systems  of  gas  supply,  and  for  that  reason  should 
commend  itself  to  all  interested  in  municipal 
administration  and  economic  phenomena.  The 
author,  as  is  well  known  to  readers  of  Science,  is 
disposed  to  widen  the  sphere  of  state  activity, 
basing  his  reasoning  on  philosophic  conceptions. 
The  present  discussion,  however,  is  not  b'mited  to 
a  scholastic  treatment,  but  assumes  an  intensely 
practical  form.  It  is  viewed  from  two  stand- 
points :  that  of  the  individual,  w^ho  is  interested  in 
obtaining  a  good  quality  of  gas  at  a  low  price  ;  and 
that  of  the  municipality,  which  is  interested  in 
acquiring  a  revenue  by  legitimate  economic 
methods.  On  both  these  points,  Dr.  James  sup- 
plies abundant  data.  He  shows  how  many  Euro- 
pean, and  especially  English,  cities  have  been  able 
to  save  large  sums  for  the  taxpayers  by  managing 
gas  trusts  on  a  business  basis  ;  while  on  the  other 
hand,  '*  the  general  opinion  in  England  seems 
to  be  that  the  gas  furnished  by  the  public  com- 
panies is  better  than  tliat  made  by  private  com- 
panies." The  experience  of  city  upon  city  is  ad- 
duced to  support  the  belief  that  a  transfer  of 
ownership  from  private  parties  to  municipal 
authorities  would  be  of  immense  benefit.  In  the 
United  States,  there  are  at  least  three  city  corpora- 
tions, Philadelphia,  Richmond,  and  Wheeling, 
which  undertake  the  manufacture  and  sale  of  gas. 
In  each  of  these  the  results,  uxx>n  the  whole,  have 
been  favorable.  The  monograph  is  enriched  by 
statistical  information  which  makes  it  exceedingly 


serviceable ;  and  the  thoroughness  of  the  work 
augurs  well  for  the  series  of  publications  which 
the  Economic  association  has  undertaken. 


LONDON  LETTER. 

Several  weeks  ago,  attention  was  drawn  in 
this  correspondence  to  a  remarkable  outbreak  of 
scarlatina  in  a  London  district,  in  which  the  hy- 
pothesis that  the  disease  had  spread  from  the  milk 
drawn  from  one  particular  farm,  seemed  to  be 
suggested  and  supported  by  the  facts  of  the  case. 
The  proof,  then  wanting,  that  the  disease  of  the 
animals  could  really  produce  scarlatina  in  man, 
has  now  been  supplied  by  the  investigations  of 
Dr.  Klein  (conducted  mainly  at  the  *  Brown  insti- 
tution*), whose  report  has  just  been  issued  by  the 
local  government  board.  Four  calves  were 
inoculated  with  the  matter  from  sores  on  the 
udders  of  the  diseased  cows,  and  similar  sores 
were  produced  in  them.  Dr.  Klein  states  that 
this  disease,  thus  artificially  produced  in  the  calf, 
'  beai*s  a  close  resemblance  to  human  scarlatma,' 
and  he  specially  quotes  the  appeai*ances  found  in 
the  kidney  of  the  animal  as  indicative  of  the  scar- 
latina attack.  It  is  remarkable,  however,  that 
the  milk  of  the  affected  cows  is  harmless,  and 
does  not  contain,  per  se,  the  germs  of  the  disease, 
but  that  it  is  contaminated  after  it  has  passed 
from  the  udder  of  the  cow.  Dr.  Klein  savs  that 
the  fingers  of  the  milker  must  of  necessity  bring 
down  into  the  milk  diseased  particles  from  the 
ulcerations  on  the  teats  of  tbe  animal,  and  he 
points  out  that  in  the  milk  *  the  disease  germs 
find  a  good  medium  in  which  to  multiply.* 

As  the  last  important  act  of  his  present  ofiicial 
existence,  Mr.  Mundella,  the  president  of  the 
board  of  trade,  has  just  announced  that  a  '  Fish- 
ery department '  is  to  be  forthwith  created,  with 
an  assistant  secretary  of  state  at  its  head.  Mr. 
Berrington,  who  is  to  be  the  chief  inspector,  will 
be  recognized  as  the  right  man  in  the  right  place, 
since  he  has  already  won  his  spurs  as  the  succes- 
sor in  that  post  of  Professor  Huxley.  The  new 
department  promises  to  be  strong  in  practical 
knowledge. 

The  latest  large  engineering  scheme  which  has 
been  broached  is  that  for  a  tunnel  between  Scot- 
land and  Ireland,  at  two  points  (Port  Patrick  and 
Donaghadee)  where  the  distance  from  land  to 
land  does  not  excee<l  twenty  miles.  A  shaft  is  to 
be  sunk  at  once  to  test  the  strata.  The  cost  of 
the  tunnel  has  been  estimated  by  competent  au- 
thorities at  $25,000,000,  and  that  of  the  land  ap- 
proaches on  either  side,  $5,000,000  more.  The 
distance  from  Moville,  in  Lough  Foyle  (where  the 
Allan  line  steamers  now  call),  to  London  will  be 
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four  hundreil  and  fifty  miles,  or  eleven  hours'  rail. 
No  American  lines  would  land  mails  and  i)as8en- 
gers  at  Queenstown,  when  they  could  be  delivered 
by  the  new  n)ute  much  earlier  in  Scotland,  Lan- 
cashire, and  London. 

It  is  on  many  accounts  to  be  regretted  tliat  the 
necessary  capital  for  the  Manchester  shi{)-canal 
has  not  been  subscribed  within  the  tiDie- limit 
allowed  by  the  act  of  ])arliament  authorizing  its 
construction.  Another  opportunity  will  l)e  afford- 
ed next  year.  It  is  t4>  be  35  miles  long,  and  a 
contract  for  its  construction  had  been  taken  for 
1*38,750,000.  The  depth  is  to  lie  20  feet,  and  the 
bottom  width  120  feet.  There  will  therefore  be 
ample  room  for  the  largest  ocrean  steamers  to  pass 
each  other,  and  such  delays  as  on  the  Suez  canal 
cannot  take  place.  The  60  feet  difference  of  level 
lietween  the  two  ends  will  be  surmounted  bv  four 
sets  of  locks.  It  is  estimated  that  the  lal)or  of 
20,000  men  will  be  rHpiired  for  four  years  to  com- 
plete it. 

Science  will  be  repr(»sc»nted  in  the  new  house  of 
commons  by  Sir  John  LublKx;k,  Sir  Henry  Roscoe, 
Mr.  Nevil  Story  Maskelyne,  and  Sir  Lyon  Play- 
fair,  who.  now  that  he  is  releastnl  from  the  cares 
of  office  by  the  resignation  of  the  (tladstone  min- 
istr}',  is  intending  to  make  his  usual  niitumnal 
visit  to  the  United  States  with  I^dy  Playfuir. 

The  following  telegram  from  Paris  on  eliH-'trical 
transmission  of  fon*e,  api)eareil  in  the  Times  of 
Julv  20:  — 

•*  During  the  last  ten  years  M.  Marcel  Deprez 
lias  lKH»n  engage<l  in  exiieriments  connwttHl  with 
the  transmission  of  force  by  means  of  electricity. 
The  Rothschilds  s<mie  time  since  providwl  him 
with  an  ui^imited  crinlit  to  prosecute  his  re- 
searches at  Creil,  un<ler  the  in8pe<'tion  of  a  com- 
mission of  thirty -eight  men  of  science.  On 
Friday  the  conunission  met  to  hear  a  re|K)rt  on 
the  results  at  present  obtaiiie<l,  drawn  up  at  their 
re<|uest  by  M.  Maurice  Levy.  This  reiK)rt  was 
unanimously  appro  veil.  It  apjiears  from  it  that 
we  can  now,  with  only  one  generator  an<l  only 
one  receptor,  tnm»i)ort  to  a  distance  of  alx>ut  85 
miles  a  force  cH[»able  of  l>eing  use<l  for  industrial 
puqjoses  of  52-horse  iK)wer,  with  a  yield  of  45  per 
cent,  without  exc€»e<ling  a  current  of  10  ami)0n»8. 
When  the  amount  of  force  absorbed  by  the  api>a- 
ratus  U8e<l  to  facilitate  the  recent  exix»riment,  but 
not  reiiuired  in  the  applications  to  industrial  pur- 
poses, is  added,  the  yield  will  be  nearly  50  |)er 
cent. 

**The  commission  certifies  that  the  machines 
now  work  regularly  and  continuously.  The  maxi- 
mmu  electnvmotive  force  is  6,290  volts.  Before 
the  construction  of  the  Marcel  Deprez  apparatus 
the  maximum  force  did  not  exceed  2,000  volts. 


Tlic  rc|)ort  states  that  this  high  tension  does  not 
give  rise  to  any  danger,  and  that  no  accident  has 
occurred  during  the  past  six  months.  Tlie  com- 
mission is  of  opinion  that  the  transmitting  wire 
may  be  left  imcovered  on  poles,  provided  it  be 
placed  beyond  the  reach  of  the  hand.  It  estimates 
at  nearly  £5,000  the  probable  cost  of  the  transmis- 
sion of  50-hor8e  power  round  a  circular  line  of 
about  70  mik»8.  This  price  would,  however,  be 
mu(!h  diininishiHl  if  the  machines  were  frequently 
constructtMl. 

'*  The  commission,  in  the  name  of  science  and 
industry,  warmly  congratulated  M.  Deprez  on  the 
admirable  results  which  he  had  obtained,  and 
expressed  thanks  to  the  Rothschilds  for  the  gener- 
ous aid  extendiKl  to  the  undertaking." 

In  conniK'tion  with  this,  attention  may  well  be 
drawn  to  an  admirable  little  lKX>k  on  this  whole 
subject  of  the  electrical  transmission  and  distribu- 
tion of  ixjwer,  just  publishe<l,  from  the  yieu  of  Mr. 
Gi8l)ert  Kapp,  in  Whitaker's  *  siwcialist'  series.  It 
contains  a  clear  and  concise  summary  of  principles, 
and  a  detaile<l  account  of  what  lias  actually  been 
accomplished. 

The  foreKt  tires  which  have  l)een  desolating  an 
imiK>rtant  He<"tion  of  Algeria  seem  at  Inst  to  have 
burnt  out.  During  the  Roman  occupation,  Tunis 
probably  containecl  twenty  millions  of  people ; 
now  the  most  favorable  estimates  do  not  place 
the  ]M)pulation  at  more  than  one  million  and  a 
half.  At  one  time  the  regions  at  present  so  bar- 
ren were  wealthy  with  crops,  as  shown,  for  ex- 
ample, by  the  fre<]uent  ruins  of  Roman  oil  mills. 
In  those  days  the  country  was  covereil  with  lux- 
lu-iant  forests.  In  Bruce*s  day,  one  hundred  and 
twenty  years  ago,  allusion  is  made  to  forests 
where  miw  not  a  single  tree  is  visible.  Yet  the 
soil  is  still  there,  only  waiting  to  be  stirre<l  into 
life  by  rain.  Every  country  off  which  timlier  has 
\tevn  cut  or  burnt  without  <liscretion  is  feeling 
more  or  less  the  same  inconvenience.  Let  the 
United  Stat<^s  and  Canada  ttike  warning ! 

The  institute  of  naval  architects  is  now  holding 
it«  summer  session  at  LiverjKXjl,  under  the  presi- 
<lency  of  the  Earl  of  liaveusworth.  ( 'hief -engineer 
Parker,  surveyor  to  Lloyds,  read  a  paper  on  the 
progrt»ss  and  development  of  marine  engineering, 
in  whi(rh  he  illustrated  by  tables  and  diagrams 
the  imjirovements  effecti»tl  during  the  past  few 
years.  Mr.  William  John,  the  manager  of  the 
Barrow  ship-buil<ling  company,  then  rwul  a  ])aper 
ujmn  *The  constniction  of  Atlantic  jMissenger 
steamers,*  in  which  he  pointe<l  out  that  none  of 
the  English  transatlantic  liners  had  yet  been  fitted 
with  the  latest  mixlem  improvements  for  economy 
of  fuel  or  <]uick  combustion,  such  as  triple-expan- 
sion engines  or  forced  draught,  which  some  of  the 
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hesTieat  BubBidized  fVench  and  Oennan  trans- 
atlantic steamers  poeeeesed.  He  argued  strongly 
ia  favor  of  twin-screw  propulsion,  on  wliicli  point 
the  diecusBion  that  foUowed  mainly  turned.  The 
views  of  the  author  were  strongly  supported  by 
Mr,  H.  White,  chief  constructor  to  the  navy,  who 
stated  that  in  1878,  on  the  basis  of  admiralty  data, 
he  had  said  every  thing  in  favor  of  twin  screws 
that  Mr.  John  bad  stated  in  bis  paper.  W. 

London,  Jair  31, 


NOTES  AND  NEWS. 
It  may  interest  our  readers  to  see  the  fol- 
lowing table  of  percent^es  on  which  some  com- 
nients  are  offered  in  another  part  of  the  paper. 
These  percentages  represent  the  proportion  of 
membera  from  the  region  designated  to  the  total 
membersliip  registered  (exclusive  of  Europeans) 
at  the  meetinga  of  the  American  aasocialion  for 
the  advancement  of  science  during  tlie  last  ten 
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—  At  the  Buffalo  meeting  of  the  American 
aaaociation  it  is  proposed  to  devote  especial  atten- 
tion to  the  study  and  discussion  of  the  interesting 
phenomena  of  the  Niagara  Falls  and  the  gorge 
below.  On  Friday,  Aug^ust  SO,  one  or  more  pre- 
liminary iHpers  of  an  espoeitory  and  suggestive 
nature  will  he  given,  intended  to  prepare  the  way 
tat  a  short  fleld-study  of  the  falls  and  the  gorge, 
which  will  occupy  Saturday.  Monday  forenoon 
will  be  devoted  to  the  discussion  of  the  gorge  and 
the  problems  to  which  it  gives  rise.  A  new  sur- 
vey ot  the  falls  has  been  arranged  for,  so  that  a 
considerable  addition  to  the  data  for  the  computa- 
tion of  the  rate  of  recession  will  be  at  command, 
and  it  is  expected  that  new  obeervations  in  other 
important  lines  bearing  upon  tlie  chronology  of 


the  gorge  will  be  preoented,  and  will  throw  fresh 
light  upon  the  history  of  the  formation  and  re- 
cession of  the  fails  and  upon  the  utiUty  or  un- 
truetworthiuess  of  the  gorge  as  a  geological  meas- 
sure  of  time. 

—  Among  the  few  local  scientific  societies  of 
the  United  States,  tjje  Wyoming  (Penn.)  historical 
and  geological  society  is  especially  to  be  com- 
mended for  its  activity.  The  second  volume  of  its 
Proceedings,  just  published,  contains,  among  other 
historical  papers,  several  of  interest  on  the  local 
geology  of  the  Wyoming  valley.  It  would  seem 
that  the  scope  of  the  society  might  very  profitably 
be  widened  so  as  to  Include  other  fields  of  scien- 
tific research  in  natural  history. 

—  The  '  Third  annual  report  of  the  Wi  consin 
experiment  station '  deals  with  a  variety  of  sub- 
jects, chiefly  the  results  of  experiments  on  crops, 
feeding,  the  composition  of  food-stuffs,  fertilizers, 
ete,,  \<y  Professors  Henry  and  Armsby,  together 
with  more  strictly  botanical  papers  by  Profesaois 
Treleare  and  Seymour. 

— The  '  Report  of  the  life-saving  service  for 
1885 '  presents  not  a  tew  facts  of  interest  deserving 
attention.  One  can  only  rightly  appreciate  the 
great  importance  that  this  branch  of  the  public 
service  has  attained  by  the  examination  of  the 
results  as  given  for  the  past  year  In  this  report. 
The  entire  number  of  stations  in  operation  was 
208,  of  which  167  are  on  the  Atlantic  coast,  38  on 
the  lakes,  and  seven  on  the  Pacific  coast,  with  one 
on  the  Ohio  River  at  Louisville,  Ky.  The  entire 
expense  for  the  support  of  these  stations  during 
the  year  was  less  than  $800,000,  -—  not  one-fourtb 
as  much  as  the  value  of  the  actual  pyiperty  saved. 
According  to  the  report,  there  were  256  disasters 
to  documented  vessels  during  the  year  within  the 
field  of  elation  operations.  There  were  on  board 
these  vessels  3,206  persons,  of  whom  2,1&G  were 
saved,  and  only  10  lost.  The  estimated  value  of 
the  vessels  was  $3,519,550.  and  that  of  their  caj> 
goes,  $1,081,005,  making  the  total  value  of  proper- 
ty involved  $4,6tM.455.  Of  this  amount,  $3,Bu2,- 
760  was  saved,  and  $1,251,695  lost.  The  number 
of  disasters  involving  the  total  loss  of  the  vessels 
was  00.  Besides  the  foregoing,  there  were  115 
disasters  to  smaller  crafts,  from  which  281  per- 
sons were  saved,  with  the  loss  of  only  one  life. 
Tlie  total  loss  of  life  was  the  smallest  ever  reached 
by  the  service,  except  in  the  year  1880,  when  but 
nine  persons  were  loet.  During  the  fourteen  years' 
existence  of  the  present  service  the  total  value  of 
property  saved  has  amounted  to  over  $35,000,000, 
and  there  have  been  over  25,000  persons  saved, 
with  only  457  lost  out  of  all  those  endangered. 
Tbe«e  figures  seem  almost  incredible,  and  speak 
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Tolumea  for  the  efficiency  of  the  service,  reflect- 
iDg  the  greatest  credit,  not  only  upon  the  superin- 
tendents and  directors*,  but  upon  the  keepers  and 
crews  of  all  the  stations  as  well. 

—  Mr.  W.  M.  Davis  has  recently  given  in  the 
American  meteorological  Journal  an  account  of 
the  4^rivation  of  the  term  *  trade- wind.'  The 
original  meaning  of  the  word  '  trade '  has  been  so 
far  replaced  by  an  acquirer!  meaning,  tliat  a  popu- 
lar error  has  arisen  as  to  the  derivation  of  the 
common  term,  '  trade-wind.*  Webeter*s  dictionary 
says  the  trade- wind  is  *'80  called  liecatise  of  great 
advantage  to  navigators,  and  hence  to  trade." 
Worcester's  dictionary  explains  it  as  **so  called 
because  favorable  to  commerce."  But  locking 
further  back,  the  following  extract  from  8keat*B 
etymological  dictionary  is  instructive:  ** Trade- 
wind,  a  wind  blowing  in  a  constant  direction, 
formed  from  the  phrase,  *  to  blow  trade,'  to  blow 
always  in  the  same  course."  A  step  further  dis- 
covers that  trade  is  **  properly  that  path  which  we 
'tread.'  ...  It  once  meant,  literally,  a  *path.' 
.  .  .  The  M.  E.  [Middle  English]  words  are  *  tred ' 
and  *  trod,'  both  in  the  sense  of  foot-mark.  All 
from  the  A.  S.  [Anglo-Saxon]  *  tredan,'  to  tread." 
The  following  extracts  show  the  early  use  of  the 
term,  two  or  three  centuries  ago.  by  the  naviga- 
tors of  that  time:  Hakluvt  wrote,  **The  wind 
blowing  trade,  without  an  inch  of  sail,  we  s(xxmed 
before  the  sea"  ('Voyages,'  iii.  840,  puhliMhed  in 
1600).  Dampier  said,  •*  Trade-winds  are  such  as 
do  blow  constantly  from  one  {xiint  or  quarter  of 
the  compass.  There  are  divers  sorts  of  these 
winds  ;  some  blowing  from  east  to  w(*st,  some 
from  south  to  north,  others  from  west  to  east,  etc. 
Some  are  constant  in  one  quarter  all  the  year ; 
some  blow  one-half  the  year  one  way,  and  the 
other  six  months  quite  contrary  ;  and  others  blow 
six  months  one  way,  and  then  shifting  only  eight 
or  ten  points,  continue  six  months  more,  and  then 
return  again  to  their  former  stations,  as  all  these 
shifting  trade-winds  do  '*  (Discc»uiiBe  of  the  trade- 
winds,  in  his  •  Voyages  and  descriptions,'  London, 
1705,  vol.  ii.  i>art  iii.  pp.  1,  2). 

—  The  *  Fourth  annual  report  of  the  U.  8.  ento- 
mological conmiission,'  after  much  seemingly  un- 
necessary delay  on  the  part  of  the  public  printer, 
has  recently  appeare<],  and  forms  a  worthy  addi- 
tion to  the  preceding  volumes.  It  deals  chiefly 
with  the  cotton-worm,  with  a  chapter  on  the  l)oll- 
worm  —  two  of  the  most  injurious  insect  pebts 
that  the  south,  at  least,  has  to  combat.  The  sub- 
jects are  treated  fully,  and  a  large  share  of  atten- 
tion is  devoted  to  the  consideration  of  insecticides 
and  insecticide  apimratus,  fully  justified  by  the 
importance  of  the  subject.     The  losses  of  crops  in 


some  places  in  the  south  during  different  years 
from  the  depredations  of  the  cotton-worm  or  larva 
of  the  cotton-moth  (Aletia).  are  very  heavy,  the 
total  estimated  loss  for  a  single  year  of  severe 
depredation  throughout  the  southern  states  being 
as  high  as  thirty  million  dollars,  while  the  average 
annual  loss  for  the  fourteen  years  following  the 
war  is  placed  at  fifteen  million  dollars.  The  chief 
objects  of  such  entomological  investigations  are, 
of  course,  the  discovery  or  improvement  of  reme- 
dies and  of  their  methods  of  application,  the  re^ 
suits  of  which,  both  positive  and  negative,  in  this 
case  indicate  that  arsenical  compounds  and  pyre- 
thrum.  lK>th  first  suggested  by  Dr.  Riley,  are  the 
most  efficacious.  The  boll-worm  (Heliothis),  on 
account  of  its  wide  distribution  both  north  and 
south,  and  the  almost  indifference  in  the  choice  of 
its  food-plants  (or  food-habits,  for  it  is  omnivorous, 
carnivorous,  and  cannabalistic),  is  but  little  less 
injurious  a  [)est.  The  northern  agriculturist,  or 
even  the  northern  housewife,  is  only  too  familiar 
with  it  for  its  injuries  to  growing  com  in  the  ear. 
Their  depredations  are  within  the  boll  or  pod  of 
the  cotton,  and  often  render  whole  fields  valueless. 
Aside  from  the  more  practical  nature  of  the  work 
accomplished,  chiefly  by  or  under  the  direction  of 
Professor  Riley,  the  report  contains  considerable 
matter  of  more  strictly  scientific  interest  on  the 
habits,  etc.,  of  different  insects,  including  a  chap- 
ter on  the  anatomy  of  Aletia  by  Dr.  Minot  and 
Mr.  Burgess. 

—  The  Prince  of  Monaco  sailed  from  the  mili- 
tary iH)rt  of  I/)rient  July  14,  in  company  with 
Professor  Ponchet,  t4)  pursue  a  series  of  ol)8t?rva- 
tions  on  the  (tulf  Stream.  He  carried  with  him 
five  hundretl  floats,  so  constructed  as  to  In?  af- 
fected by  naught  save  the  currt^nts,  to !«  placed 
in  the  water  near  the  twentieth  degree  of  west 
longitude.  Ix?tween  the  latitude  of  Ca|x?  Finisterre 
and  that  of  the  s<.>uth  of  England.  In  addition, 
he  has  fitteil  out  with  the  necessary  appliances 
for  (leep-sea  and  surface  zoological  collecting, 
wliich  will  be  pursucnl  during  the  voyage. 

—  A  marked  improvement  in  the  criminality  of 
Spain  has  been  apparent  during  the  last  few  de- 
cades. In  1848.  with  a  iM)pulation  of  twelve 
million,  there  wort*  17,083  crimes  again.st  the  ikt- 
son,  and  10,425  against  i)roi)erty  ;  while  in  1884, 
with  a  |X)pulation  of  8t»venteen  million,  the  num- 
bers had  (lecreased  to  D,187  and  9,509  reH|)ectively. 
These  figures  art*,  however,  yet  very  high  in  com- 
ptirison  with  those  of  France.  Thus,  during  1883 
then>  were  1,457  homicides  or  assiissinations  in 
Si>ain  against  only  seven  hundred  in  France,  with 
more  than  double  the  ]K)pulation.  Infanticides, 
however,  are  proportionally  less  conunon.    It  is 
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a  noteworthy  fact  that  the  professional  criminal 
is  not  nearly  so  common  in  Spain  as  in  France. 

—  The  Entomological  society  of  Washington, 
founded  but  two  years  ago,  has  given  an  evidence 
of  its  activity  by  the  publication  of  the  first  part 
of  its  first  volume  of  proceedings.  There  can 
hardly  be  any  place  in  the  United  States  so  favor- 
ably located  as  Washington  for  an  active  ento- 
mological society,  and  the  list  of  well-known 
entomologists  enrolled  as  members  is  an  assurance 
that  much  can,  and  we  believe  will  be,  accom- 
plished by  the  society. 

—  Statistics  from  a  German  periodical  give  a 
very  imfavorable  showing  of  the  crowded  condi- 
tion of  Berlin.  Of  the  forty  thousand  houses 
contained  in  the  city,  one  half  have  from  twenty 
to  thirty  tenements  each,  while  in  another  thou- 
sand or  more  there  are  a  still  greater  number  of 
tenements.  Among  these  apartment  or  tene- 
ments there  are  seventy-five  thousand  consisting 
of  a  single  room,  inliabited  by  two  hundred  and 
seventy  thousand  people,  or  an  average  of  about 
four  to  each  room.  The  apartments  divided  into 
two  rooms  also  numl>er  about  seventy-five 
thousand,  occupied  by  three  hundred  and  sixty 
thousand  persons.  The  houses  in  the  poorer  quar- 
ter are  five  or  six  stories  high,  and  built  so  close 
to  each  other  that  there  is  insufficient  light  and 
air.  Filth  and  repulsive  odors  are  the  inevitable 
result.  The  promiscuous  crowding  into  single 
rooms  of  adults  and  young  of  both  sexes,  natu- 
rally results  in  debased  morals,  and  the  city  is  re- 
nowned for  the  extravagant  number  of  juvenile 
criminals  who  prowl  aroimd  the  streets.  The 
death-rate  of  Berlin  is  one  of  the  highest  among 
the  large  cities  of  Europe. 

—  The  Neurological  review  (Chicago,  Rand, 
McNally  &  Co.)  is  the  title  of  a  new  monthly  to  be 
devoted  to  original  articles,  as  well  as  a  review 
of  the  recent  literature  in  this  field  of  medical  and 
psychological  science.  The  largely  increased 
number  of  periodicals  devoted  to  these  and  allied 
subjects  of  late,  is  a  strong  evidence  of  the  greatly 
increased  activity  in  researches  pertaining  to  the 
mental  and  nervous  functions  in  America  as  well 
as  in  Europe.  The  present  review  appears  to  be 
well  edited  by  Dr.  J.  S.  Jewell. 

—  *  Lanolin  *  is  the  name  given  to  a  substance 
which  is  being  extensively  recommended  as  a 
basis  for  ointments.  It  possesses  properties  which 
are  not  found  in  any  other  variety  of  fat.  In  1868 
Hartman  and  Scbultze  found  that  the  fatty  acids 
of  sheep's  wool  were  in  combination  with 
cholesterine.  Such  a  fat  will  take  up  one  hundred 
per  cent  of  water,  and  will  not  readily  decompose. 
Ordinarily  the  neutral  glycerine  fats  and  vaeeline 


have  been  used  as  the  bases  of  ointments.  Fatty 
ointments  by  their  decomposition  form  irritating 
substances,  and  thus  tend  to  injure  the  skin. 
Vaseline  is  not  readily  absorbed.  Lanolin  appears 
to  be  free  from  both  these  objections,  and  will 
doubtless  come  into  general  use. 

—  Dr.  Wooster  Beach,  in  the  Medical  record 
for  July  24,  discusses  the  proper  mode  of  infliction 
of  the  death  penalty.  He  states  that  the  autopsies 
of  those  who  have  been  hung  show  that  in  not 
over  five  per  cent  is  either  dislocation,  fracture,  or 
any  injury  to  the  spinal  cord  observed.  He  thinks 
that  any  of  the  following  methods  could,  with 
advantage,  be  substituted  for  hanging.  The  con- 
demned man  should  be  firmly  secured,  and  a  vital 
part  should  be  struck  by  a  ball  from  a  rifle  which 
had  previously  been  sighted  and  secured  fast ;  or 
electricity  might  be  employed.  The  recent  im- 
provements in  the  apparatus  for  generating  elec- 
tricity make  this  method  of  causing  death  much 
surer  than  it  formerly  would  have  been.  Dr. 
W.  A.  Hammond  thinks  that  the  usual  apparatus 
of  traps  and  weights  should  be  dispensed  with, 
and  that  the  body  of  the  criminal  should  l>e 
drawn  up  slowly  by  a  rope  around  his  neck. 
Death  would  be  speedy,  certain,  and  painless. 
Dr.  N.  E.  Brill  criticised,  some  months  ago,  the 
present  methods  of  hanging,  and  as  a  result  a  com- 
mittee of  the  Society  of  medical  jurisprudence  of 
New  York  drew  up  a  bill  and  submitted  it  to  the 
legislature,  in  which  the  condemned  was  per- 
mitted to  select  the  method  bv  which  his  life 
should  be  taken.  This  bill  failed  of  passage.  In 
Germany  decapitation  is  done  with  the  sword, 
in  France  with  the  guillotine,  and  in  Spain  by  the 
garotte.  Poisoning  by  carbonic-acid  gas,  chloro- 
form, and  hydrocyanic  acid  has  also  been  sug- 
gested as  substitutes  for  hanging. 

—  A  study  of  ten  thousand  physicians'  prescrip- 
tions has  recently  been  made  by  the  editor  of  the 
Chemist  and  druggist.  Spirits  of  chloroform, 
glycerine,  and  sirup  of  orange-peel,  are  the  most 
frequently  prescribed ;  then  come  bromide  of 
potash,  wine  of  ii)ecac,  sulphate  of  quinine,  bi- 
carbonate of  soda,  liquor  ammoniae  acetatis, 
bicarbonate  of  potash,  and  sweet  spirits  of  nitre. 

—  The  commercial  exportations  of  France  dur- 
ing the  year  1884,  we  leani  from  the  Revue 
scientifiquej  amounted  in  total  value  to  ^843,400,- 
000,  an  increase  of  only  about  $65,000  over  that 
of  1869.  The  largest  exportations  during  this 
time  were  in  the  years  1873,  1875,  and  1882,  when 
they  were  more  than  $100,000,000  greater.  Of 
the  exportation  in  1884,  about  $200,000,000  went 
to  England,  $88,000,000  to  the  United  States, 
$108,000,000  to  Belgium,  $75,000,000  to  Germany^ 
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$61,000,000  to  Switzerland,  etc.  The  exportation 
to  the  Uuite<]  States  has  increased  $105,000,000 
since  1860,  though  in  1872  it  was  somewhat 
greater,  and  in  1882  reached  a  total  value  of  $107,- 
000,000. 

—  Professor  Forbes  publishes  in  the  *  Bulletin  of 
the  Illinois  state  laboratory  of  natural  history,*  vol. 
ii.  pp.  257-821,  an  account  of  the  continuation  of 
the  interesting  studies  on  the  contagious  diseases 
of  insects  begun  by  him  in  1883.  In  this  account 
be  descrilies  at  length  a  common  and  highly  de- 
structive disease  of  the  European  cabbage- worm 
(Pieris  rapae).  This  disease  he  believes  to  be 
caused  by  a  spherical  micrococcup,  of  which  he 
gives  two  excellent  microphotographs.  More 
complete  and  conclusive  studies  were  made  of  a 
disease  of  the  silkworm,  which  was  ap{»arentl3' 
that  known  as  jaundice.  Of  t»si)ecial  interest  is 
the  fact  that  he  was  a>)le  to  produce  this  disease 
in  cabbage-worma  by  moistening  their  food  with 
culture-fluids  containing  the  bacteria  of  this 
disease  <lerived  from  silkworms.  Tliese  experi- 
ments seem  to  us  to  be  of  the  highest  imix)rtance. 
If  this  or  some  other  bacterium  could  l)e  used 
against  the  cotton- worm,  how  much  more  effectual 
it  might  be  than  the  poisons  which  are  now  used ! 
Tliese  are  liable  to  he  washed  away  by  the  first 
rain,  and  will  not  multiply  themselves.  Pro- 
fessor Forbes  also  re()orts  at  leuKth  on  a  disease 
attacking  two  s|»ecie8  of  datana  in  his  breeding- 
cages.  This  disease  he  is  positive  is  the  well- 
known  flacfieriAi  of  the  silkworm. 

—  One  of  the  most  interesting  sixH'ial  re]X)rts 
issued  in  connection  with  the  last  census  is  part  i. 
of  the  rejwrt  on  *  S(K'ial  statistics  of  cities,'  by  Col. 
George  E.  Waring,  jiui.,  the  sanitary  exjjert,  which 
is  now  going  through  the  press,  and  will  ]>e  ready 
to  be  ibsueil  S<'pt.  1.  Tlie  Hubject-matter  of  this 
volume  is  (*onfine<l  to  the  statiHtics  of  certain 
cities  in  New  England  and  the  middle  state's  ;  and 
the  secoml  part,  which  is  still  to  apix^ar.  will  l)e 
devoted  to  the  cities  in  the  southern  and  western 
states.  The  metluxl  pursutnl  is  to  give  a  historical 
sketch  bf  the  town,  which  is  followe<l  by  a 
description  of  the  climate,  the  drainage,  the  finan- 
cial condition,  the  gas  supply,  interments,  manu- 
factures, parks,  reformatories  and  healing  institu- 
tions, police,  places  of  amusement,  population, 
public  buildings,  streets,  water-works,  and,  in 
fact,  complete  statistics  of  the  social  life  in  the 
places  described.  In  many  instances,  mai>s  are 
given  showing  the  system  of  sewerage,  the  loca- 
tion of  places  of  amusement,  parks,  libniries,  and 
museums.  Tlie  sketches  of  the  cities  of  I^ston, 
New  York,  and  Philadelphia  are  very  elalwrate, 
especially  in  relation  to  the  subject  of  sanitary 


drainage.  The  second  volume  will  contain  a 
sketch  of  New  Orleaus,  furnished  by  Mr.  George 
W.  Cable,  the  novelist.  The  reixirt  complete  will 
contain  about  2000  pages. 

— The  Ophthalmological  society  of  Heidell>erg 
has  awarded  Professor  Helmholtz  a  gold  Graefe 
medal  and  the  sum  of  fifty  dollars  yearly,  as  the 
greatest  benefiter  of  science. 

—  The  Commissioner  of  agriculture  has  pre- 
pared a  circular  containing  rules  and  regulations 
for  co-operation  between  the  department  of  agri- 
culture and  the  authorities  of  the  si*veral  states 
and  territories,  for  the  suppression  and  extiri)ation 
of  contagious  pleunvpneumonia  of  cattle.  It  w^ill 
be  remembered  that  congress  appropriated  $100,- 
000,  at  its  hist  session,  to  be  employe<l  in  such 
manner  as  the  commissioner  may  think  best,  to 
prevent  the  spread  of  pleuro-pneumonia. 

—  Tlie  following  changes  have  l)een  made  in  the 
personnel  of  the  coast  survey  since  our  last  issue  : 
Assistants  Boyd,  Bradford,  and  Ellicott  have  been 
instructed  to  organize  a  party  to  |>erform  field- 
work  on  the  coast  of  Maine,  and  to  survey  the  to- 
pograi)hy  of  the  north-eastern  comer  of  the  state. 
Tlie  steamer  Bache,  Lieutenant  Ha  wley  command- 
ing, is  doing  the  hydrographic  work ;  Messrs.  Vinall, 
Ho<]gkins,  Van  Orden,  and  Gray  have  taken  the 
field  on  the  ri^survey  of  Long  Island  Sound  ;  Mr. 
E.  L.  Taney,  with  a  to]X)graphical  i>arty,  is  at  work 
on  the  Kill  von  Kiill ;  Captain  C.  O.  Boutelle  is 
organizing  the  parties  for  furnishing  ]X)iiits  for 
state  survovB.  The  appropriations  for  this  pur- 
pose this  yeiir  iH'ing  so  limited,  tmly  four  i>arties 
can  be  put  in  the  field.  The  constitution  of  a  i)er- 
nianent  ti<le  station  on  Sandy  Hook  has  l)eguii, 
and  will  1h^  finished  in  al»out  two  months.  It  is 
ho])e<l  when  this  gauge  is  finishe<l  that  an  luiinter- 
rupted  series,  lK)th  winter  and  summer,  extending 
over  a  iwriod  of  19  years,  will  l>e  obtained. 

—  The  number  of  deaths  from  yellow-fever  in 
Rio  de  Janeiro  for  the  fifteen  years  prece<ling  the 
last  was  15,:J38.  Tlie  fever  first  ai)i)e.ireil  in  1849, 
and  has  l>een  continuous  since,  though  much 
more  severe  at  times.  In  1S,")0  the  numl>er  of 
deaths  of  cases  treated  in  the  hospitals  was  twenty- 
six  per  cent,  in  1870,  seventeen  [ler  cent,  and  in 
1883,  thirty  ix»r  cent. 

—  New  discoveries  of  gold  in  West  Australia^ 
where  it  has  hitherto  not  l)eeii  known  to  exist, 
are  causing  considerable  excitement  in  that  part 
of  the  continent.  The  locality  is  in  the  north- 
western part,  four  hundred  miles  from  King 
Sound,  in  a  wild,  desolated,  and  almost  imi>assable 
region.  The  gold  is  found  near  the  surface  in 
alluvium. 
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—  The  *  Pacific  coast  tide  tables '  for  1887  have 
been  received  from  the  printer  by  the  coast  sur- 
vey. It  is  a  curious  fact  that  these  are  the  most 
perfect  ever  yet  received,  and  close  examination 
thus  far  reveals  not  a  single  error  or  misprint  in 
the  entire  edition.  The '  Atlantic  coast  tide  tables ' 
will  be  given  to  the  public  in  about  a  week.  Sec- 
tion xvi.  of  the  topographical  survey  of  the  District 
of  Columbia  is  in  the  hands  of  the  photo-lithog- 
rapher. This  beautiful  sheet  covers*  the  country 
in  the  vicinity  of  the  picturesque  village  of  Ten- 
allytown,  near  which  the  summer  house  of  Pres- 
ident Cleveland  is  located.  The  chart  of  Puget 
Sound,  the  Gulf  of  Georgia,  Straits  of  Fuca,  etc., 
in  one  sheet,  will  probably  be  placed  in  the  bands 
of  agents  within  two  weeks.  This  chart  will  sup- 
ply a  long  felt  want  to  the  people  of  Washington 
Territory,  covering,  as  it  does,  all  the  inland 
waters  from  Gray's  Harbor,  on  the  Pacific  coast, 
to  the  Nanaimo  coal  fields,  in  British  Columbia. 
Assistant  Schott  is  well  advanced  with  the  com- 
putation of  magnetic  observations  of  the  Greely 
party  in  the  Arctic  regions ;  the  computations  of 
Arctic  tides  from  observations  made  by  the  same 
explorer  are  also  well  under  way. 

—  The  annual  exxx)rtation  of  ivory  from  Africa 
has  of  late  years  been  nearly  four  hundred  thou- 
sand pounds,  about  two-thirds  of  which  is  ob- 
tained from  the  eastern  part  of  the  continent. 
These  figures  represent  a  sum  of  about  four  mil- 
lion dollars,  and  the  death  of  sixty-five  thousand 
elephants. 

—  The  fiftieth  anniversary  of  the  founding  of 
South  Australia  in  December,  1836,  will  be  cele- 
brated by  an  international  exposition  to  be  opened 
on  the  twentieth  of  June  next  at  Adelaide.  The 
population  of  the  colony  now  numbers  three 
hundred  and  thirteen  thousand,  but  at  present  it 
is  decreasing  rather  than  increasing. 

—  Computations  from  statistics  show  about  one 
million  as  the  number  of  blind  jiersons  tiuxjugh- 
out  the  world,  which,  estimating  the  population 
of  the  globe  at  1,400,000,000,  gives  about  one  blind 
person  to  every  fourteen  hundred.  In  Austria 
there  is  one  to  every  1 ,785  inhabitants ;  in  Sweden, 
one  to  every  1,418  ;  in  France  one  to  every  1,191 ; 
in  Prussia,  one  to  every  1,111 ;  in  England,  one  to 
every  1,037,  etc.  The  greatest  proix)rtion  of  blind 
persons  is  in  Egypt,  where,  in  Cairo,  there  is  one 
among  every  twenty  inhabitants.  Australia  shows 
the  greatest  variation ;  in  New  Zealand  there  is 
only  one  to  every  3,550  inhabitants,  while  in  Tas- 
mania there  is  one  to  every  625.  The  nation 
possessing  the  greatest  number  of  institutes  for 
the  blind  is  Germany  with  thirty-five  ;  next  comes 
England    with  sixteen ;    France  with  thirteen ; 


Austria-Hungary  with  ten ;  Italy  with  nine ;  Bel- 
gium with  six  ;  while  according  to  our  authority, 
the  Deutsche  rundschau  fur  geographie  und  star 
tistik,  America,  Asia,  and  Africa  together  possess 
only  six.    There  are  two  in  Australia. 

—  Tliere  are  twenty -one  cities  in  the  German 
empire  containing  each  more  than  one  hundred 
thousand  inhalntants. 

—  The  population  of  New  South  Wales,  accord- 
ing to  the  census  recently  taken,  is  very  nearly- 
one  million,  which  is  of  interest  as  showing  the 
very  rapid  growth,  forty  per  cent  increase,  during 
the  last  ten  years. 

—  According  to  Dr.  Tipton  of  Alabama,  in  the 
Medical  journal  f  the  negroes  before  the  war  in  the 
south  never  had  phthisis,  but  now  it  is  the  great- 
est scourge  among  them.  He  also  says  that  the 
negro  is  rarely  if  ever  near-sighted. 


LETTERS  TO  THE  EDITOR. 

%*Correapondenta  are  re<tue*ted  to  be  as  brief  a»  ponaible.    The 
writer's  name  iainaU  cases  required  as  proof  of  good  faith. 

The  source  of  the  Mississippi. 

In  June,  1884,  the  New  York  Herald  announced 
that  recent  explorations  had  revealed  the  true  source 
of  the  Mississippi  Biver  to  be,  not  the  lake  discovered 
by  Schoolcraft  in  1832  and  named  by  him  Itasca,  but 
a  tributary  lake  to  the  south  of  it,  discovered  and 
first  explored  by  a  Capt.  Willard  Glazier  in  1881. 

In  commenting  upon  this  alleged  discovery.  Science 
says  (May  15,  1885):  *'  To  this  lake  he  (Glazier)  gives 
his  own  name,  that  the  fame  of  his  achievement  may 
be  perpetuated.  It  is  perhaps  unfortunate  that,  as 
this  whole  region  was  sectionized  by  the  general  land 
office  several  years  previously,  lines  having  been  run 
at  every  mile,  a  prior  claim  to  this  great  discovery 
may  arise." 

This  comoaent  was  thought  to  be  sufficient  to  im- 
press upon  all  the  absurdity  of  a  claim  to  have  dis- 
covered, at  this  late  day,  a  lake  of  any  considerable 
size  in  the  region  referred  to ;  but  as  one  of  our  pop- 
ular school  geographies*  has  indorsed  the  genuineness 
of  this  discovery  (?)  by  adopting  ^  Glazier  Lake  '  as 
the  source  of  the  Mississippi,  and  as  the  makers  of 
our  school  geographies  have  a  bad  habit  of  blindly 
following  each  other's  lead,  it  will  be  well,  perhaps, 
to  examine  a  little  more  closely  Mr.  Glazier's  claim 
to  such  recognition. 

In  1806  Lieut.  Zebulon  Pike,  and  in  1820  Governor 
Lewis  Cass,  penetrated  to  Red  Cedar  or  Cass  Lake  : 
but  there  is  no  record  of  definite  explorations  beyond 
this  lake  earlier  than  those  of  Henry  R.  Schoolcraft, 
who  in  1832,  under  authority  of  the  war  department, 
led  a  well-equipped  expedition  through  this  region. 
In  his  brief  official  report,  dated  at  Sault  Ste.  Marie, 
Sept.  1,  1832,  Schoolcraft  states  that  Lieutenant 
Allen  accompanied  hini  as  topographer,  and  that  he 
carefully  collected  material  for  maps  and  plans  of 
the  entire  route.  Upon  his  return  to  Detroit,  School- 
craft wrote,  in  1833,  a  full  narrative  of  the  expedi- 

1  *  Barneses  complete  geograph,y\  By  Jambs  Montktth. 
New  Tork  and  ChioAgo,  A.  8.  Bamee  db  Co.  Copyright 
1885. 
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tion,  which  was  pablUb«d  bj  Harpera  in  1884,  anil  U 
accompanied  b;  a  map  of  the  reKioD,  compiled  l>y 
Lieatenaot  Allen.  A  rMluced  facnimJle  of  a  pnr- 
tioD  at   tbw   map  is   here    reproduced.     From  Lac 


report  ami  map  publlabeO  br  tha  U,  S.  htireaa  of 
topoKrnphioal  enKineera,  ae  '  Senate  document  Mo, 
237,  •I'ith  conf:re>»,  UnA  WBsion.  104.1.'  A  reduced 
fac-simtle  of  a  pottinn  of  this  map  ■■  here  r«pruJuc«d. 


Travera  (Banidji  Lake)  the  expedition  ascended  the 
Hantagenlan  Fork,  '  carried '  over  a  Bix-mile  portaxe 
to  Lake  Owashkog  (Elk),  wbii?h  Schoolcraft  named 
IloKa,  and  dpscended  thcltaaoan  Fork,  bavini^  spent 
tiiree  day*  in  making  tbe  circuit. 

That  Schnolcraft  knew  of  an  inlet  to  Lake  Itaua 
u  evident  from  hi*  map,  on  which  an  inlet  leading 
from  a  smaller  lake  to  the  >outh  is  indicated,  but  in 
addition  to  this  he  say*  on  p.  56  of  his  '  NarratiTe: ' 
"  Tbe  outlet  of  KaRCB  Lake  is  perhnpH  ten  to  twelve 
feet  broad,  nith  an  apparent  depth  of  twelve  to 
eighteen  inches.  The  dischari^n  nf  water  appears  to 
be  cnpiotu,  eompartil  to  iia  intet." 

It  mav  be  asserted  that  Schoolcraft  knew  of  an 
inlet  ODlf  from  vinitini;  its  mouth,  but  tbst  he  neg- 
lected  to  aicead  and  explore  it.  and  that  his  knowl- 
edge of  tbe  existence  of  the  smalt  lake  from  whicb  it 
leads  was  gathered  from  his  Indian  ^auXu — or  was 
entirely  hypothetical.  AltbouRh  this  is  unlikely, 
owing  to  the  object  of  tbe  expedition  and  to  tbe  fact 
that  the  map  does  not  show  other  and  Inrjier  takes 
which  were  nut  visited,  still,  aa  no  mention  of  this 
mall  take  U  made  in  the  narrative,  let  this  \iew  nf 
the  caae  be  conceded,  and  let  us  {hub  to  tbe  next  «x- 

Fonr  vaara  later,  in  1836,  Mr.  J.  K.  Nicollet  visited 
■nd  made  an  instnimentat  exploration  of  this  ret;Joii, 
Th«  remits  of  his  exploration*  he  incorporated  in  a 


Fig.  <,  — Nicoi 


From  his  report  we  learn  that  Nicollet  approached 
Itasca  via  Leech  Lake  and  Kabi>kona  lake  and  river ; 
his  route  joiniug  Schoolcraft's  near  the  mouth  of  the 
Naiwa  River  —  on  the  PlanUKenian  Fork,  which  Nic- 
ollet nameil  Id  Place  Kivpr  Arrived  at  Itasca, 
his  report  proceeds  (pp.  ST-SO):  ''The  Mississippi 
holds  its  own  from  its  very  oriRin ;  for  it  is  not  ne- 
cessary to  suppose  ,  .  ,  that  Lake  Itasca  may  be 
supplied  with  invisible  sources,  ,  .  .  There  are 
five  creeks  that  fall  into  it,  formed  by  innumerable 
streamlets  ooiine  from  tbe  clay  beds  at  the  t>a*es  of 
the  hills  ,  .  ,  known  here  by  tbe  name  of  '  heights 
of  laml,'  South  of  Lake  Itasca,  they  (tbe  heights  of 
land)  form  a  semicircular  reRiun  with  a  boggy  bot- 
tom, eztendiou  to  the  soutb-west  a  distance  of  sev- 
eral miles.  .  .  .  The  waters  supplied  by  the 
north  flank  of  these  heights  uf  lend  .  .  .  give 
origin  to  the  five  creeks  of  which  I  have  spoken 
above.  These  am  the  waters  which  I  cousider  to  be 
the  utmost  sources  of  the  Hississippi, 

"  Now.  of  tbe  five  creeks  tbat  empty  into  Itasca 
Lake,     .     ,  one  empties  into  the  oast  bny  of  tbe 

lake,  the  four  others  into  tbe  west  bay.  I  tisiUd 
Ihf  lehiilr  uf  Ihem  ;  and  amoug  the  latter  there  is  one 
remarkable  above  tbe  others,  inasmuch  as  iU  course 
is  longer,  and  its  waters  inort>  abundant ;  so  that,  in 
obrdicuce  to  the  geographical  rule  '  that  the  sources 
of  a  river  arp  thi«H  which  are  most  distant  from  its 
mouth.' this  croek  if  truly  the  infant  Httsissippi.  . 
,  .  The  day  on  which  I  explored  this  principal 
creek  IAuKU>.t  39th,  IKtA)  I  judged  tbat,  at  its  en- 
trance into  Itasca  Lake,  its  lied  was  from  IS  to  30 
feet  wide,  and  the  ile|.th  of  water  from  2  to  :l  feet. 
.  ,  .  An  a  furtherdeMcri|itioi)  of  these  head-waters, 
I  may  add  tbat  they  unite  at  a  small  distance  from  tbe 
hills  whernin  they  originate,  and  form  a  smalt  take 
from  which  the  Mississippi  flows  with  a  br<-adtb  of  a 
foot  and  a  half  and  a  depth  of  one  foot.  At  no  great 
distance,  however,  this  rivulet  .  .  .  suiiplirs  a 
second  minor  lake  .  .  ,  From  this  lake  issues  a 
rtvulet     ,     .  into  tbe  baeiu  of  a  third  lake  some- 

what larger  than  the  two  preceding.  Having  here 
acquired  renewed  vigor,  and  tried  its  conseqaeoce 
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upon  an  additional  length  of  two  or  three  miles,  it 
fioBlly  empties  into  Lake  Itasca.  .  .  .  After 
havinii:  devoted  three  days  tn  an  exploratioD  of  the 
sources  of  the  MisBJBsippi,  and  spent  portions  of 
the  nighta  in  makios  BBtronomical  obaervations,  I 
took  leave  of  Itasca  Lake,  to  the  examination  of 
which  the  expedition  that  preceded  me  by  four  years 
had  devoted  but  a  short  time.     .     . 

"  The  honor  of  havini;  Brat  explored  ths  sources 
of  the  Uississippi  and  of  introducing  a  knowledge  of 
them  into  physical  geography,  helougs  to  Ur.  School- 
craft and  Lieutenant  Allen.  1  come  only  after  thtse 
gentlemen  ;  bat  I  may  be  permitted  to  claim  come 
merit  for  having  completed  what  was  wanting  for  a 
full  geoRraphioal  account  of  these  i 


I  am  unable  to  give  the  exact  date  at  which  tha 
township  including  the  immediate  vicinage  of  I^ko 
Itasca  was  surveyed  and  tuhdivided  into  one-mOa 
sections  ;  but  it  is  marked,  by  the  little  croaa,  as 
having  been  bo  subdivided,  on  the  land  office  naiq> 
of  Minnesota,  isRited  in  1870 — or  two  i^ears  before 
Ur.  Glazier's  trip.  A  tracing  from  this  map  ia  repro- 
duced here,  and  on  it  is  shown  not  only  a  small  laks 
south  of  and  tributary  to  Lake  Itasca,  but  a  dbow, 
'  Elk  Lake,'  is  affixed  to  this  lake.  Probably  Ui» 
surveyors  ill  sectiooiiing  tbis  region,  remembering 
the  old  Indian  name.  '  Owoshkos,'  of  the  lake  whicm 
Schoolcraft  called  Itaaca,  thought  to  preserve  it  by 
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carried  with  him  astronomical  instruments,  and  put 
them  to  profitable  account  along  the  whole  conrEe  of 
the  MissiBgippi  from  its  mouth  to  its  sources." 

Id  the  table  on  pp.  124  and  12.1  are  to  be  foand 
Nicollet's  determination  of  the  geodetic  position  and 
elevation  of  this  region^ among  others  Lake  Itasca 
(Schoolcraft's  Island)  47°  13'  35"  north  latitude,  85° 
3'  west  longitude,  and  1,575  feet  above  the  Qulf  of 
.Mexico  —  and  the  **  utmost  sources  of  tbe  Mississippi, 
at  the  summit  of  the  height  of  land,  six  miles  south 
of  Lake  Itasca  —  elevation  ],BSO  feet  above  the  Qulf." 

Nicollet,  therefore,  fully  explored,  recorded,  and 
mapped  all  the  inlets  to  Lake  Itasca,  foand  that 
these  inlets,  ur  some  o[  them,  came  from  lakes  or 
lakelets  ;  and,  recognizing  that  the 
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none  of  tbe  tributary  lakelets  he  had  explored  as  saf- 
ficiently  important  to  even  merit  annniG.  In  addition 
to  this  he  distinctly  states  that  "  the  honor  of  first 
exploring  the  sources  nf  tbe  Mississippi  belongs  to 
Messrs.  Schoolcraft  and  Allen." 

But  it  may  be  urged,  that  opinions  inay  differ  as  to 
the  relative  importance  of  tho  ItsEcan  lakes  :  that 
the  smaller  tributary  lake,  thoagb  discovered  and 
explored  in  1836,  was  not  then  nauied  ;  and  as  it  is 
nearer  than  Lake  Itasca  to  the  ultimate  bead  spring 
of  the  Mississippi,  it  was  fair  game  for  the  travrller 
who  should  reach  it  and  affix  a  name  to  it.     This, 


proves  the  integrity  of  its  makers, 
of  Lake  Itasca  is  an  area  not  crossed  by  township 
lines  \  it  had  not  been  surveyed  by  the  land-office  at 
the  time  this  map  was  made,  and  consequently  alt 
topographical  features,  streams,  and  lakes,  wers 
omitted.  Thus  only  part  of  the  east,  or  Plantageniao, 
branch  of  the  MiaaiBsippi  is  shown,  though  the  exist- 
ence and  coarse  of  tbe  river  was  well  known:  and 
on  other  );ovemtnent  maps,  as,  for  instance,  tbe  post 
route  maps  for  1876  —  the  whole  course  of  tbis  branch 
is  indicated.  And  now,  having  seen  that  the  small 
lake  south  of  and  tributary  to  Lake  Itasca  was 
mapped  by  Schoolcraft  in  1332;  fully  explored  and 
mapped  by  Nicollet  in  1838  ;  and  surveyed,  mapped, 
and  named  by  the  land  office  prior  to  1379  —  what 
remains  to  justify  Mr.  Glazier's  claim  to  discovery  in 
1881? 

His  own  detailed  account  of  his  trip  entitled  ths 
'  Recent  discovery  of  the  (rue  source  of  the  Mississip- 
pi, By  Captain  Willaid  Glazier,'  was  published  in  voL 
1  of  the  Americnn  muteorological  journal  (Detroit, 
1634),  and  was  illudlrated  by  a  map  of  tbe  region 
'  drawn  from  delineations  by  his  Indian  guide.'    A 


•,  may  be  again  coa- 
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Oertain  pattages  of  Glacier*8  account  reveal  a  strik- 
ing nmilarity  in  observation,  incident,  and  phraseol- 
ogy when  placed  in  parallel  columns  and  compared 
with  passages  from  Schoolcraft's  *  Narrative'  (edi- 
tiozis  of  1834  and  1855) : 


Schoolcra/t,  188*2. 
Nalwa  Rt rer. 


<p.  888.)  '*  On  question! Off 
Osawtndeb  (the  guide)  of 
the  Nftlwa  River,  he  Inform- 
ed me  that  ...  it  orljiriD- 
ated  In  a  lake  .  .  .  infested 
with  the  copperhead  soake  ; 
benoe  the  name.** 

Assawa  Lake 

(p.  280.)  "We  were  Just 
twenty  minutes  in  paasing 
through  it.  .  .  .  our  course 
.  .  .  was  directly  south. 
Osawindeb  entered  an  inlet, 
but  bad  not  aacend^^d  It  far 
when  he  rested  on  his  pad- 
dli»8  and  exclaimed '  Oomah- 
mekunnah,*  here  is  the  path, 
or  portage.  .  .  .  The  water 
was  tepid.  After  wading 
about  flrty  jardu  the  footing 
became  more  firm,  and  we 
soon  began  to  ascend  a 
slight  elevation  .  .  .  where 
▼estiges  of  the  bones  of 
birds  and  old  camp  polHs  in- 
dicated the  prior  encamp- 
ment of  Indians.  The  next 
morning  a  dense  fog  pre- 
Tailed ...  .It  was  five  o'clock 
before  we  could  proceed.** 

lake  Itasca 

{p.  941.)  **Soon  out  went 
nlm  on  the  trail,  and  got  the 
first  glimpse  of  the  glitter- 
tnff  nymph  we  had  been  pur- 
aoing.** 


Glazier  A^l. 
Nalwa  River. 

(p.  SM.)  ''Cbe-no«wa-ge-slo 
explained  that  Naiwa  was  a 
ft  ream  .  .  .  having  its  ori^n 
lo  a  lake  .  .  .  Infested  with 
snakes,  to  which  its  name 
has  reference.** 

Assawa  Lake  (Blvira). 

(p. 299.)  "  We  were  twenty 
minutes  in  passing  through 
the  lake.  On  r<^aching  its 
southern  end  we  entered  one 
of  the  brooks.  .  .  .  Ghe-nu- 
wa-ge-sio  soon  punhed  his 
canoe  into  tho  rushes  and 
exclaimed  *Oma-mikunna,* 
here  Is  the  portage.  We 
stepped  Into  rather  warm 
pond  water  . . .  After  wading 
about  a  hundred  yards  or 
more  the  soil  became  Arm, 
and  we  began  to  ascend  a 
slight  elevation  . . .  Kemaios 
of  form>*r  flrus,  tbe  bones  of 
birds,  and  scattered  camp 
poles  proved  it  to  be  a  spot 
which  bad  prevlouHly  been 
occupied  by  the  Indians.  .  .  . 
A  dense  fog  .  .  .  prevented 
our  getting  upon  the  trail 
until  seven  o'clock  In  the 
morning.** 

Lake   01axier(!) 

(p.  205.)  "In  their  eager- 
neas  to  get  a  first  glimpse 
of  the  glittering  nymph  we 
had  been  pursuing.^' 


Qlazier  states  (p.  827)  that  Lake  Q lazier  is  in  lati- 
tude 47^  13  25'  north  ;  is  1,578  feet  above  sea  level ; 
and  distant  from  the  sea  3,184  miles.  Schoolcraft 
•tates  in  his  first  edition  (1834,  p.  58)  that  Lake  Itasca 
is  8,160  miles  from  the  sea,  and  in  his  revised  edition 
(1855,  pp.  248  and  245)  he  inserts  Nicollet's  determina- 
tions of  its  latitude,  47"  13'  ^5'  North,  and  its  eleva- 
tion, 1.575  feet.  With  the  exception  of  the  figures,  Ola- 
aier's  language  is  word  for  word  that  of  Schoolcraft. 

On  p.  828  of  Glazier's  account  is  found  an  adden- 
dum entitled  *  Meteorological  observations  at  the 
bead-waters  of  the  Mississippi,'  consisting  of  a  record 
of  daily  temperature  from  July  17  to  Aug.  2  (July  17 
is  tbe  date  at  which  Qlazier  says,  p.  252,  he  started 
from  Leech  Lake).  Now  reference  to  p.  423  of 
Schoolcraft's  *  Narrative '  (edition  of  1855)  reveals  the 
fact  that  this  meteorological  table  is  an  exact  copy, 
word  for  word  and  figure  for  figure,  of  observations 
taken  between  the  days  named,  in  the  year  1820,  by 
Schoolcraft  in  the  vicinity  of  Cass  Lake  1 

This  liberal  use  of  the  statistical  information  gath- 
ered by  others ;  i.e.,  a  subtraction  of  ten  seconds  from 
Nicollet's  observation  of  the  latitude,  and  an  addition 
of  three  feet  to  his  barometrical  determination  of  the 
alevation  of  Lake  Itasca ;  and  the  exact  copy  of 
Schoolcraft's  meteorological  observations  at  Cass 
Lake,  —  afford  strong  evidence,  in  the  absence  of  any 
direct  statement  to  the  contrary,  that  Mr.  Glazier 
took  no  scientific  instruments  with  him,  such  as  ther- 
mometer, barometer,  and  sextant  or  solar-compass, 


and  that  he  simply  made  a  guess  at  the  latitude  and 
elevation  of  the  lake  with  which  he  desires  to  associ- 
ate his  name.  That  his  guess  was  a  grossly  inaccu- 
rate one  is  curiously  proved  by  his  own  account.  He 
says  (p.  262):  *' Itasca  is  .  .  .  between  five  and 
six  miles  in  length,  and  from  one-fourth  to  three- 
fourths  of  a  mile  in  width.  It  has  three  arms,  —  one 
to  the  south  east,  three  miles  long ;  one  extending 
south-west  from  tho  island ;  and  one  reaching  north- 
wards to  tbe  outlet,  two  and  one  half  miles." 

Now  Nicollet's  determination  of  the  latitude  of 
Itasca  is  of  the  island  in  the  lake  (Schoolcraft's 
Island),  and  is  47""  13  35':  while  Glazier  says  (p.  327) 
that  Glazier  Lake  (exact  locality  not  noted)  is  in  lati- 
tude 47"^  13'  25\  or  just  ten  seconds  of  arc  south  of 
Schoolcraft's  Island.  The  degree  of  latitude  between 
46**  30  and  47«*  30'  is  69.079  miles  long  (Coast  survey 
report,  1884).  As  ten  seconds  is  iJioth  part  of  this 
distance,  or  ]  ,013^  feet,  the  poaiti<m  of  Glazier  Lake, 
as  given  by  Mr.  Glazier,  is  actually  within  Lake 
Itasca.  Russell  Hinman. 


Copper  River,  Alaska,  g^lacial  action. 

For  the  study  of  the  action  of  water  in  its  relation 
to  geological  changes,  American  students  have  always 
found  an  ample  field  at  home  ;  not  so,  however,  with 
respect  to  glacial  action,  for  we  find  our  most  ex- 
haustive treatise  on  this  subject  (Shaler's)  confined  al- 
most exclusively  to  tbe  Alps  glaciers.  Let  specialists 
in  the  future  seek  fields  in  our  own  province,  where 
the  system  is  proliably  more  extensive  than  in  any 
other  country  south  of  the  arctic  circle.  I^Vefer  to 
that  portion  of  the  territory  from  Chilcat  inlet  up  to 
Cook's  inlet,  and  in  especial  to  that  portion  drained 
by  the  Copper  River. 

How  far  glacial  action  has  been  concerned  in  tho 
determination  of  the  topography  will  long  be  a  sub- 
ject for  study. 

My  observations  were  such  as  to  cause  a  belief  in 
an  ice  sheet  that  one  time  extended  from  the  Alas- 
kan Mountains  to  the  coant ;  as  to  how  much  farther 
from  the  north  it  came  I  have  nothing  to  say.  It 
may  at  first  be  considered  at  variance  with  the 
theory  of  contemporary  upheaval  of  this  part  of  the 
territory  with  the  ranges  of  the  western  part  of  the 
United  States.  If  the  glacial  period  be  considered 
long  subsequent  to  the  upheaval,  there  need  be  no 
difficulty  in  reconciling  the  above.  It  was  the  ice 
sea,  which,  by  its  steady  motion  to  the  south,  has 
largely  assisted  in  giving  the  country  its  present  con- 
figuration. 

From  Yakutat  Bay  to  the  mouth  of  Copper  River 
is  an  unbroken  face  of  ice  extending  a  distance  of 
fifty  miles.  How  far  this  reaches  to  the  interior 
through  the  gorges  of  the  coast  is  unknown,  though 
it  may  be  safe  to  consider  the  distance  equal  to  that 
of  the  glaciers  of  Copper  River  from  its  mouth. 
These  latter  may  be  considered  an  extension  of  the 
ice  fronting  tbe  coast,  —  including  the  above-men- 
tioned fifty  miles,  —  which  has  been  cut  through  by 
the  river.  There  is  every  reason  to  believe  that 
Miles's  and  Child's  glaciers  were  formerly  one  and 
the  same,  — an  opinion  that  is  in  some  way  strength- 
ened by  the  traditions  of  the  natives.  The  most 
southerly  point  of  the  former  on  the  left  is  one  mile 
or  less  from  the  most  northerly  point  of  the  latter  on 
the  right  bank  ;  while  in  the  river  bed  between  are 
well-worn  bowlders  eight  to  twelve  feet  in  diameter. 
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Furthemiore,  on  tke  left  bank  below  Miles^s  glacier, 
and  opposite  Cbild^s,  is  an  enormous  glacial  drift 
now  covered  with  vegetation.  Wbere  this  is  joined 
to  Miles^s  it  is  impossible  to  distinguish  the  drift  from 
the  glacier. 

The  flow  of  these  is  now  from  east  to  west  for 
those  on  the  left  bank,  and  from  west  to  east  for 
those  on  the  light  bank  ;  yet  this  is  not  the  general 
course  the  masses  bad  when  much  larger  than  at 
present.  They  are  at  present  but  a  residuum  of  the 
once  extensive  ice  fields  now  discharging  along  the 
paths  of  least  resistance.  Had  not  the  climate  here 
been  moist  and  in  other  respects  favorable  for  glacier 
making,  the  present  site  would  h^ve  been  occupied 
by  only  drift  or  moraine.  Farther  north,  above  the 
Chittyn^  on  the  east  bank  of  the  Copper,  are  for 
many  miles  terraces  large  and  small.  The  smaller 
ones  are  so  regularly  formed  as  to  leave  the  impres- 
sion that  they  were  the  fronts  of  old  fortifications. 

In  Blake's  *  Stickeen  River/  he  makes  mention  of 
the  scarcity  of  well-defined  terraces,  while  Dall  also 
failed  to  observe  any  in  the  vicinity  of  Sitka  and  the 
Alaska  Peninsul<i. 

I  can  only  account  for  the  remarkable  width  of  the 
bed  of  the  Copper  by  the  supposition  that  it  was  ex- 
cavated by  the  power  of  gigantic  ice  masses  assisted 
iy  the  eroding  effects  of  the  torrent  waters  from 
them.  The  volume  of  water  in  proportion  to  the 
width  of  bed  is  less  than  in  any  river  within  my 
knowledge,  vet  the  banks,  as  a  rule,  are  high  and 
rather  steep.  The  sources  of  the  Copper  and  its  prin- 
cipal tributary,  the  Chittyn&,  are  glaciers,  though 
small  in  comparison  with  those  above  mentioned. 

By  an  examination  of  the  map  it  will  be  seen  that 
the  Alaskan  Mountains  form  an  arc  convex  to  the 
northward ;  hence  the  lines  of  least  resistance  of  ice 
masses  in  moving  from  these  mountains  to  the  south- 
ward, tended  to  intersect  in  the  present  Copper  val 
ley.  The  restUt  was  the  enormous  power  producing 
the  remarkable  excavations  cited  above. 

I  earnestly  hope  that  glacial  action  in  this  district 
will  receive  early  attention  at  the  hands  of  compe- 
tent men.  A  simple  inspection  of  the  maps  of  Alas- 
ka, however  deficient  in  detail  they  are,  by  a  student 
of  nature  will  show  that  this  locality  was  the  scene 
of  most  powerful  action,  the  traces  of  which  are  cor- 
respondingly clearly  preserved. 

North  of  the  Alaskan  Mountains  I  failed  to  observe 
any  of  these  remarkable  glacial  phenomena,  though 
from  reports  of  miners  they  may  be  found  in  the 
White  lUver  region. 

Henby  T.  Allbn. 
Fort  Walla  Walla,  Washington  Ter.,  Aug.  1. 


The  significance  of  coincident  weather- condi- 
tions. 

In  your  criticism  (Aug.  6)  upon  my  article  entitled. 

*  The  significance  of  coincident  weather-conditions,' 
you  intimate  that  I  have  not  given  proper  heed  to 

*  dissimilar  weather.'  It  did  not  seem  to  me  necessary 
to  dwell  at  length  upon  that  phase  of  the  subject  in 
order  to  make  my  meaning  plain.  But  inasmuch  as 
there  seems  to  be  an  entire  misunderstanding,  I  will 
now  say  that  any  theory  that  demands,  for  instance, 
that  a  typhoon  shall  occur  in  New  York  state  is  mani- 
festly absurd.  The  influence  of  oceans,  and  conti- 
nents, and  of  mountain  ranges,  and  the  like,  must  be 
taken  into  the  account.  In  certain  latitudes  storms 
have  a  well-defined  character  at  certain  seasons  of 


the  year.  Thus,  dissimilarity  of  weather  conditions 
in  different  localities  is  readilv  accounted  for.  There 
are  times,  however,  when  great  storms  occur  almost 
simultaneously  in  every  quarter  of  the  globe.  My 
poiat  is  that  such  an  event  affords  an  opportunity  to 
test  the  theory  that  there  is  a  direct  relation  of  some 
sort  between  disturbances  on  the  sun  ftnd  storms  on 
the  earth.  If  this  relation  does  exist,  the  sun  should  be 
disturbed  in  proportion  to  the  magnitude  of  these  ex- 
ceptional atmospheric  movements  on  the  earth.  That 
this  was  the  case  during  the  storms  in  May,  the  rec- 
ords of  the  condition  of  the  sun  then  made  will  show 
(see  Nature  for  July  22,  p.  278).  Also  consult  any 
records  accessible  in  regard  to  the  terrestrial  and 
solar  conditions  existing  on  March  81, 1886.  It  would 
manifestly  be  unsafe*to  generalize  on  the  basis  of  one 
or  two  such  cases.  But  when  numerous  instances  of 
this  sort  have  been  recorded,  it  would  seem  quite 
proper  to  call  attention  to  the  matter,  as  constituting 
one  item  of  information  in  regard  to  a  great  and 
complex  subject  about  which  confessedly  but  little  is 
known.  In  the  words  of  my  article,  ^Hhe  truth  of 
the  theory  that  the  condition  of  the  sun  modifies  the 
weather  on  the  earth  can  be  tested  bv  considering 
the  case  of  great  storms  that  prevail  widely.*' 

M.  A.  Veeder. 
Lyons,  N.  7.,  Aug.  7. 


Poisoning^  by  ice-cream. 

No  chemist  certainly  would  suppose  that  the  same 
poison  exists  in  all  samples  of  ice-cream  which  have 
produced  untoward  symptoms  in  man.  Mineral  poi- 
sons, copper,  lead,  arsenic,  and  mercury,  l^ve  all 
been  found  in  ice  cream.  In  some  instances  these 
have  been  used  with  criminal  intent.  In  other  cases 
their  presence  has  been  accidental.  Likewise,  that 
vanilla  is  sometimes  the  bearer,  at  least,  of  the  poi- 
son, is  well  known  to  all  chemists.  Dr.  Bartley's 
idea  that  the  poisonous  properties  of  the  cream  which 
he  examined  were  due  to  putrid  gelatine  is  certainly 
a  rational  theory.  The  poisonous  principle  might  in 
this  case  arise  from  the  decomposition  of  the  gelatine ; 
or  with  the  gelatine  there  may  be  introduced  into  the 
siilk  a  ferment,  by  the  growth  of  which  a  poison  is 
produced. 

But  in  the  cream  which  I  examined,  none  of  the 
above  sources  of  the  poisoning  existed.  There  were 
no  mineral  poisons  present.  No  gelatine  of  any  kind 
had  been  used  in  making  the  cream.  The  vanilla 
used  was  shown  to  be  not  poisonous.  This  showing 
was  made,  not  by  a  chemical  analysis,  which  might 
not  have  been  conclusive,  but  Mr.  Novie  and  I  drank 
of  the  vanilla  extract  which  was  used,  and  no  ill  re- 
sults followed.  Still,  from  this  cream  we  isolated 
the  same  poison  which  I  had  before  found  in  poison- 
ous cheese  (Zeitschrift  fur  physiologische  chemie,  x, 
heft  2),  and  demonstrated  its  poisonous  properties  by 
experiments  upon  cats.  Moreover,  by  adding  a  piece 
of  the  solid  portion  of  the  poisonous  cream,  about  the 
size  of  a  filbert,  to  some  normal  milk,  and  making 
cream  with  this  milk,  following  the  details  of  the 
maker  of  the  Law  ton  cream,  omitting,  however,  all 
flavoring,  I  obtained  a  highly  poisonous  cream. 
Does  this  not  prove  that  the  poison  may  be  produced 
by  fermentation  in  good  milk  ?  A  detailed  account 
of  my  experiments  may  be  found  in  my  report  to  the 
Michigan  state  board  of  health. 

V.  C.  Vauohah. 
Ann  Arbor,  August  9. 
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SCI  EN  CE.-SUPPLEMENT. 


FRIDAY.  AUGUST  18.  18ti6. 

MEDICINE  IN  THE  UNITED  STATES,  AND 
ITS  RELATIONS  TO  CO-OPERATIVE  IN- 
VESTIGATION.' 

I  PROPOSE  to  call  your  attention  briefly  to  some 
points  relating  to  the  present  condition  and  future 
prospects  of  medicine  in  the  United  States,  and 
to  the  direction  in  which  you  may  reasonably 
hope  and  expect  fnnn  that  country  in  the  future 
the  most  useful  co-operation  in  the  improvement 
of  medical  science  and  art.  I  believe  that  these 
must  he  matters  of  interest  to  you.  and  tliat  I  can 
perhaiis  make  clear  certain  [peculiarities  which  do 
nut  seem  to  be  as  generally  understood  on  this 
side  of  the  Atlantic  as  it  is  desirable  that  they 
should  be  to  insure  sound  judgment  upon  some 
of  the  results  ol)served. 

In  the  tirst  place,  permit  me  to  call  your  atten- 
tion to  the  fact  that  it  is  hardly  possible  to  make 
any  statements  with  regard  to  medicine  in,  or  the 
medical  profession  of.  the  United  States  as  a 
whole,  which  shall  be  definite  and  at  the  same 
time  distinctive  ;  that  is,  which  will  not  apply 
almost  equally  well  to  medicine  and  the  medical 
profession  in  other  countries.  This  is  due  to  the 
fact  that  there  are  great  differences  in  the  organ- 
ization of  the  profession  in  different  parts  of  Amer- 
ica, so  that  what  is  true  of  one  state  would  not  be 
true  of  another  ;  what  is  required  as  to  fitness  or 
qualification  to  practise  in  one  place  is  not  required 
in  another ;  and  the  country  covers  so  many 
parallels  of  latitude  and  meridians  of  longitude, 
making  the  conditions  of  life  so  diverse,  and  pro- 
ducing such  differences  in  the  prevailing  diseases, 
that  a  man  who  is  fairly  (qualified  to  practise  in 
one  section  may  be  poorly  fitted  to  treat  the 
endemic  diseases  of  another. 

Let  us  begin  by  considering  some  of  the  things 
that  American  physicians  complain  about ;  in 
other  words,  some  of  their  supposed  grievances. 
One  of  these  is  that  the  profession  is  overcrowded  ; 
that  there  are  too  many  doctors,  both  in  esse  and 
inpo89e,  and  that  this  is  due  to  too  low  a  stand- 
ard of  education,  and  to  the  want  of  legal  restric- 
tions as  to  the  qualifications  which  shall  give  a 
man  the  right  to  practise.    Statistics  gathered  in 

1  CoodeDMd  from  the  aimaal  addroM  io  medicloe  de- 
livered before  the  Briti«b  medical  aveooiatloo,  Wedoee- 
day,  August  11.  IHM.  by  Johm  8.  BiLUjros,  aurgeoo  U.  b.  A. 


1883.''  showed  that  in  the  United  States  and 
Canada  there  were  00,410  ])ersons  calling  them- 
selves physicians,  lieing  in  the  pro|>ortion  of  1  to 
every  000  of  population.  In  Canada  alone,  there 
were  3487  plivsicians,  or  1  to  1112  of  popula- 
tion. If  we  take  the  figures  of  our  last  census, 
of  1880,  the  propoition  of  physicians  reported,  is 
1  to  589  of  population,  or  17  per  10,000.  In  Eng- 
land and  Wales,  by  the  census  of  1881.  the  pro- 
portion of  physicians  is  only  5.8  per  10,000,  but 
these  figures  are  not  properly  comparable  with 
those  of  the  United  States,  because  they  do  not 
include  unregistered  persons.  If  the  same  classes 
were  included  that  are  counted  in  the  United 
States  report,  I  presume  that  the  proportion  would 
be  about  9  per  10,000.  or  a  little  more  than  half 
that  in  the  United  States. 

In  the  United  State  the  projwrtion  to  the  popu- 
lation of  those  who  call  themselves  physicians 
varies  greatly  in  dilTerent  localities;  thus,  in 
Colorado  there  are  29.3,  in  Indiana  25.2.  in  Ore- 
gon 24.3.  and  in  Arkansas  23.5  per  10.000 ;  while 
in  New  Mexico  there  are  only  6.6,  in  South  Caro- 
lina 9.2  and  in  North  Carolina  9.7  per  10,000. 

It  is  not  easy  to  give  satisfactory  reasons  for 
these  differences ;  we  can  only  say  that  they  do 
not  depend  to  any  great  extent  upon  local  legisla- 
tion. The  proportion  of  physicians  is  generally 
lowest  in  the  southern  states  lying  east  of  the 
Mississippi,  and  highest  in  those  regions  where 
immigration  has  recently  been  active.  If  we 
compare,  by  localities,  the  proportion  of  physi- 
cians to  the  population  with  that  of  clergymen  and 
lawyers,  we  find  some  curious  differences.  It  seems 
that  the  lawyers  in  the  United  States  number 
12.7,  while  in  England  and  Wales  they  are  6.6 
per  10,000,  but  that  on  the  other  hand  the  clerg>'- 
men  are  14.6  in  England  and  12.8  in  the  United 
States  per  10,000  of  )X)pulation.  In  many  in- 
stances it  seems  that  where  the  lawyers  are  most 
numerous  the  supply  of  clergymen  is  smallest.  I 
believe  that  a  fair  proportion  of  physicians  to 
population  is  about  1  per  1000,  which  is  not  far 
from  the  actual  proportion  in  England,  while  the 
true  proi)ortion  of  practising  physicians  in  the 
United  States  is  about  1  in  750.  We  must  admit, 
then,  that  there  is  at  all  events  no  scarcity  of 
physicians  in  the  United  States,  and,  as  we  liave 
over  80  medical  schools  at  work,  besides  a  fair 
proportion  of  medical  immigrants,  there  is  no  im- 
mediate danger  of  any  interruption  to  the  supply. 
*  lllinoU  state  board  of  health  report,  ISSI. 
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Let  UB  now  consider  the  eecond  head  of  the 
complaint,  viz.,  that  the  standard  of  education  is 
too  low.  There  ia  ground  for  this,  considered 
with  reference  to  some  localitiee,  but  not  for 
others.  I  said  a  moment  ago  that  a  man  might 
be  fairly  qualified  for  practic«  in  one  part  of  the 
country  and  jet  find  himself  at  a  loee  in  another. 
This  needs  a  little  explanation,  which  I  can,  per- 
haps, give  meet  easilj  in  connection  with  a  map 
of  the  United  Statw  (chart  i.).  This  map.  which 
was  prepared  for  a  very  different  purpose,  indi- 
cates bj  different  shades  of  color,  the  relative  pro- 


struction  in  the  office  of  his  precepted  in  T«rmcM)t 
or  New  Hampshire,  supplemented  bj  distant 
glimjMee  of  a  few  cases  in  hospital  in  Boston  or 
New  York,  will  End  himself  at  a  loss  at  first  in 
dealing  with  the  emergencies  of  daily  practice  in 
Arkansas  and  Hississippi.  He  will  be  subjected 
to  influences  which  at  times  are  dangerous  to  one 
who  ia  not  acclimated,  and  which  tend  to  produce 
depression  of  spirits,  want  of  energy,  and  bad 
health.  He  will  not  have  free  and  constant  ac- 
cess to  ucii^ntiflc  companionship,  nor  be  stimulated 
by  the  influence  of  learned  societies,  and  he  can- 


portion  of  deaths  reported  as  due  to  malarial 
disease  to  the  total  number  of  deaths  in  different 
parts  of  the  country,  tor  the  cenaua-j-ear  187B-80. 
You  will  nolo  how  comparatively  light  the  tint  ia 
in  the  north  and  north-east,  and  how  dark  the 
ahadea  become  in  the  south  and  in  the  valley  of 
the  Mieslsaiiipt,  thus  indicating  the  great  differ- 
ences which  eiiat  as  to  the  prevalence  and  deadly 
effects  of  the  malarial  poison  in  different  sectiona 
of  the  country. 

As  compared  with  the  north  and  east,  much  of 
thi?)  malarious  region  ia  a  thinly  settled  country, 
on  almost  purely  agricultural  country,  and  not  a 
rich  country.  I  need  hardly  tell  you  that  the 
physician  who  has  received  his  chief  clinical  in- 


not  avail  hiraaelf  of  the  ordinary  aouro 
ment,  education,  and  rest,  such  as  a 
the  drama,  libraries,  and  museums,  etc,,  which 
are  found  in  the  large  cities.  Moreover,  the 
pecuniary  reward  which  the  practitioner  in  many 
of  these  placee  can  reasonably  hope  for  is  com- 
paratively small. 

Nor  can  the  inducements  for  highly  educated 
physicians  to  settle  in  thinly  settled  locaUtiee  be 
made  stronger  by  any  form  of  penal  or  restrictive 
legislation.  Any  attempt  to  fix  a  standard  of 
requirements  or  qualifications  for  [n'actice  which 
shall  be  the  same  for  snob  rural  districts  and 
for  the  large  cities  and  manufacturing  towns, 
must  result  in  the  adopti<Mi  of  wliat  compet«nt 
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judges  would  coDsider  bo  low  a  standard  as  to  be 
ridiculous  and  useless.  The  demands  are  widely 
different,  and  corresponding  differences  exist  in  the 
sources  of  supply,  that  is,  in  the  medical  schools. 
There  is  a  class  of  medical  schools  in  the  United 
States  whose  object  is  to  give  the  minimum 
amount  of  instruction  which  will  enable  a  man 
to  commence  the  practice  of  medicine  without 
much  danger  of  making  such  serious  and  glaring 
blunders  as  will  be  readily  detected  by  the  public. 
There  are  other  schools  whose  aim  and  object  is 
to  make  fairly  well  trained  practitioners :  the  gen- 
eral character  of  the  instruction  given  in  these 
being  substantially  the  same  as  that  given  in  your 
English  hospital  schools.  The  results  of  such  a  three- 
years^  graded  course  of  instruction  in  medicine  as 
these  schools  furnish,  depend  VL\yon  the  character 
of  the  material  upon  which  they  work  ;  that  is  to 
say,  upon  the  general  preliminary  education  pos- 
sessed by  the  student  at  the  time  of  his  matricula- 
tion. This  is  evidently  too  often  defective,  and 
only  a  few  schools  have  thus  far  ventured  to 
establish  any  standard  of  preliminary  examina- 
tion wliich  at  all  approaches  in  its  demands  that 
which  is  required  in  England. 

As  a  rule,  the  efforts  which  have  been  made  to 
secure  legislation  upon  medical  matters  in  Amer- 
ica liave  come  from  the  profession  itself  and  have 
been  chiefly  urged  and  recommended  by  physicians. 
The  general  public,  and  even  the  educated  public, 
has  shown  very  little  interest  in  the  matter.  It 
dees  not  demand  protection  against  ignorance, 
but  entrusts  the  care  of  its  health  and  the  lives  of 
those  who  are  nearest  and  dearest  to  it  to  almost 
any  one  who  announces  himself  as  prepared  to 
take  charge  of  them.  The  number  of  those  who 
profess  to  practise  medicine  in  the  United  States 
and  are  not  qualified  to  do  so  is  undoubtedly  large, 
though  by  no  means  so  large  as  one  might  sup- 
pose after  listening  to  the  impassioned  eloquence 
which  is  duly  aired  every  year  upon  the  subject. 
There  are  some  advertising  charlatans,  and  travel- 
ling quacks  are  occasionally  to  be  met  with,  but 
they  are  rare. 

But  what  evidence  have  we  as  to  the  results  upon 
the  health  and  life  of  the  people?  What  shall 
we  take  as  the  measure  of  the  difference  of  skill 
in  physicians ?  The  death-rate?  If  we  compare 
the  death-rate  of  the  United  States  with  those  of 
other  civilized  countries,  we  find  that  it  is  as  low 
as  any  with  the  exception  of  Sweden.  Does  a 
low  death-rate  mean  better  sanitary  condition,  or 
more  skill  among  the  doctors?  For  the  last 
twenty  years  the  death-rate  has  been  diminishing 
in  EIngland  ;  the  average  amount  of  life  for  each 
person  here  has  been  increased,  bat  I  observe 
that  the  sanitariaDs  claim  this  as  proof  of  the 


value  and  importance  of  their  efforts,  and  that 
nothing  is  said  about  its  being  in  any  way  due  to 
increase  in  medical  skill  or  to  improvements  in 
medical  science.  Evidently  this  test  is  not  a 
convincing  one.  Almost  the  only  matter  in  which 
figures  seem  to  demonstrate  the  importance  of 
sui^erior  medical  education  and  skill  is  in  the 
statistics  of  deaths  due  to  childbirth  and  of  the 
results  of  surgical  operations. 

The  proportion  of  deaths  from  childbirtli  to  the 
number  of  birtlis  is  decidedly  greater  in  the  rural 
districts  than  in  large  cities,  and  among  the  colored 
than  among  the  white  population.  Similar  dif- 
ferences are  found  in  England,  and  are  undoubted- 
ly due  to  the  better  treatment  afforded  in  the  cities 
by  the  surgeons  and  hospitals. 

Now,  seeing  that  really  efficacious  legislation 
with  regard  to  medical  education  or  to  the  prac- 
tice of  medicine  must,  like  all  efficacious  legisla- 
tion, be  substantially  in  accord  with  public  opinion, 
since  it  is  impossible  to  continue  to  punish  for  any 
length  of  time  that  which  public  opinion  does  not 
condemn  ;  and  as  the  great  mass  of  the  people  of 
the  United  States  have  not  as  yet  had  such  evi- 
dence as  they  can  understand,  and  which  would 
thoroughly  convince  them  that  it  is  to  their  in- 
terest to  suppress  quackery,  it  follows  that  it  is 
necessary  to  go  slowly  and  to  allow  such  evidence 
to  accumulate. 

To  me  it  seems  that  the  most  important  of  the 
first  steps  to  be  taken  in  this  direction  is  one 
which  has  already  been  taken  in  Qreat  Britain  — 
namely,  the  requirement  that  every  death  in  the 
community  shaU  be  registered,  and  that  in  such 
registration  satisfactory  evidence  shall  be  given  as 
to  the  cause  of  death,  sufficient  at  least  to  prove 
that  such  cause  is  what  is  known  as  a  natural 
cause,  that  is,  that  it  is  not  due  to  crime.  When 
it  is  admitted  that  one  of  the  duties  of  gov- 
ernment is  to  provide  for  such  registration,  it  fol- 
lows, necessarily,  that  those  persons  whose  certifi- 
cates as  to  the  cause  of  death  are  to  be  accepted 
must  present  evidence  that  they  are  properly 
qualified  to  make  such  certificates. 

So  far  as  the  art  of  medicine  is  concerned,  the 
demand  has  much,  though  by  no  means  all,  to  do 
with  regulating  the  quantity  and  quality  of  the  sup- 
ply ;  and  there  are  few  localities  in  the  United 
States  where  the  qualifications  of  the  medical  man 
are  not  fully  up  to  the  standard  which  the  commu- 
nity is  able  to  appreciate  and  is  willing  to  pay  for. 
The  laws  regulating  the  practice  of  medicine  in  the 
United  States  are  all  state  laws.  Of  the  various 
methods  which  have  been  tried  in  different  states 
to  insure  by  law  that  physicians  shall  be  properly 
qualified,  I  will  call  your  attention  to  two  which 
are  of  special  interest. 
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The  first  is  that  of  Alabama,  the  principle  of 
which  is  to  organize  the  whole  medical  profession 
of  the  state,  and  use  it  as  the  means  of  regulat- 
ing the  qualifications  of  practitioners  and  of  car- 
ing for  the  public  health.  The  Medical  society  of 
the  state  of  Alabama,  with  its  branches,  the 
county  medical  societies,  thus  forms  a  part  of  the 
machinery  of  the  government ;  it  appoints  boards 
of  medical  examiners,  selects  state  and  county 
sanitary  officials,  supervises  the  registration  of 
vital  statistics,  the  administration  of  quarantine, 
etc.,  —  in  short,  it  is  the  state  bo^utl  of  health,  and 
the  county  branches  are  the  county  boards  of 
health.  This  system  has  now  been  in  operation 
nine  years,  and  has  gradually  been  consolidated 
and  improved  by  educating  local  boards,  and  get- 
ting all  physicians  interested  in  it,  until  it  is  now 
working  fairly  well. 

The  second  system  to  which  I  will  call  your  at- 
tention, is  that  of  the  state  of  Illinois,  which  was 
commenced  in  1877,  or  about  the  same  time  as  that 
of  Alabama. 

In  Illinois  any  one  who  presents  a  diploma,  or 
license  to  practise,  from  a  legally  chartered  medi- 
cal institution  in  good  standing,  is  entitled  to 
practise,  and  the  state  board  of  health  is  to  decide 
as  to  what  shall  constitute  '  good  standing.*  The 
board  of  health  also  examines  all  persons  who  do 
not  possess  satisfactory  diplomas,  and  who  never- 
theless wish  to  practise  in  this  state. 

One  of  the  greatest  practical  difficulties  in  the 
way  of  providing  any  system  of  state  examina- 
tions in  medicine  in  the  United  States,  is  that 
public  opinion  will  not  support  any  law  which 
can  be  supposed  to  condemn  or  in  any  way  to  in- 
jure- homoeopathic  and  eclectic  practitioners  or 
their  schools,  and  hence  any  proposed  law  relat- 
ing to  medicine,  or  to  the  organization  of  state 
boards  of  health,  which  does  not  recognize  the 
existence  of  these  sects,  will  in  many  states,  at  all 
events,  meet  with  enough  opposition  to  defeat  it. 
In  Illinois  this  difficulty  was  surmoimted  by  the  ar- 
rangement, that  of  the  live  physicians  on  the  board, 
one  should  be  homoeopathic  and  one  eclectic. 
The  Kansas  law,  passed  last  year,  goes  further  in 
this  direction,  and  provides  that  appointments 
must  be  so  made  that  no  school  of  medicine  shall 
ever  furnish  a  majority  of  the  members  of  the 
board.  Much  to  the  surprise  of  many,  the  Illinois 
plan  haa  worked  very  well  —  there  lias  been  no 
quarreling  in  the  board  —  and  the  homoeopathic 
and  eclectic  members  seem  to  have  upheld  quite 
as  high  a  standard  of  qualification  as  their  fellow 
members.  The  results  of  the  work  in  Illinois 
have  been  very  good.  A  large  number  of  igno- 
rant charlatans  were  forced  to  leave  the  state, 
requirements  of  the  board  as  to  what  shall 


constitute  a  medical  college  in  good  Etanding,  have 
been  raised,  and  it  has  thus  caused  improvement 
in  the  medical  schools,  not  only  of  Illinois,  but  of 
other  states.  Moreover,  the  neighboring  states 
have  been  stimulated  to  action,  not  only  by  the 
force  of  example,  but  because  they  received  the 
men  who  had  been  driven  out  of  niinois,  and 
found  the  accession  an  unpleasant  one. 

The  relations  of  the  general  government  to 
medical  education  are  indirect,  but  they  have  of 
late  years  become  of  very  considerable  practical 
importance,  and  are  now  exerting  much  influence 
upon  medical  investigations  and  literature.  This 
is  effected  by  the  musemns  and  libraries  which 
are  now  being  formed  under  the  auspices  of  the 
government  at  Washington,  and  also,  to  some  ex- 
tent, by  certain  special  investigations  undertaken 
by  the  government  in  the  interests  of  preventive 
medicine.  Of  these  various  agencies  one  of  the 
most  important  is  the  library  which  has  been 
formed  at  Washington,  under  the  auspices  of  the 
medical  department  of  the  army  in  connection 
with  the  Army  medical  museum. 

As  regards  investigations  into  the  causes  of  dis- 
ease, imdertaken  at  the  expense  of  the  general  gov- 
ernment, only  a  beginning  has  as  yet  been  made  ; 
but  it  is  sufficient  to  indicate  future  possibilitieB 
and  probabilities.  The  main  importance  of  the  work 
of  the  National  board  of  health,  which  was  organ- 
ized in  1870  under  the  stimulus  of  the  great  yellow- 
fever  epidemic  of  the  previous  year,  waa  due  to 
investigations  upon  the  causes  of  yellow-fever  and 
diphtheria,  the  relations  of  soils  and  of  water-sup- 
ply to  certain  diseases,  etc.  Similar  Investigations 
have  been  undertaken  by  state  boards  of  health, 
and  especially  by  the  state*  board  of  health  of 
Massachusetts,  and  the  fact  that  governmental 
health  departments  are  tending  to  work  in  this 
direction  is  significant  as  to  future  co-operation 
from  such  sources. 

In  this  connection  should  be  mentioned  the 
National  museum  of  hygiene,  which  has  been 
formed  under  the  durection  of  the  medical  depart- 
ment of  the  United  States  navy,  which  is  now  one 
of  the  most  instructive  collections  of  the  kind  in 
the  world,  and  has  also  connected  with  it  an  ex- 
cellent library  and  a  well-equipped  laboratory. 

Comparative  and  experimental  pathology  is  also 
receiving  attention  from  the  government  under 
the  direction  of  the  department  of  agriculture, 
which  is  doing  some  good  work  in  the  investiga- 
tion of  the  diseases  of  our  domestic  animals. 

As  to  the  condition  of  medical  science  and  art  in 
America,  it  partakes  of  the  general  progress,  for 
the  press  now  makes  all  discoveries  the  common 
property  of  the  civilized  world.  The  marked  fea^ 
ture  of  the  present  epoch  is  the  recent  advance  in 
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knowledge  as  to  the  relations  between  micro- 
organisms and  certain  diseases,  and  the  strong 
stimulus  which  this  has  given  to  preventive  medi- 
cine. Sanitation  is  becoming  fashionable,  and 
if  we  may  believe  some  of  its  votaries,  it  is  a  very 
simple  matter  to  prolong  the  average  life-time  to 
the  scriptural,  *  three  score  years  and  ten.'  All 
that  is  necessary  is  that  everything  shall  lie  clean, 
and  every  person  virtuous.  Having  learned  to 
distinguiiih  those  diseases  which  can  be  prevented 
much  more  easily  and  certainly  than  they  can  be 
cured,  we  may  turn  them  over  to  the  sanitarian, 
who  has  his  own  battles  to  fight  with  ignorance 
and  prejudice.  If  he  succeeds,  and  so  far  as  he 
succeeds,  he  will  change,  in  certain  respects,  the 
work  of  the  practitioner. 

I  come  now  to  the  consideration  of  the  8econd 
part  of  my  subject,  namely,  the  direction  or  man- 
ner in  which  we  have  reason  to  hope  that  medi- 
cine will  be  developed  in  the  United  States,  and 
the  kind  of  co-operation  which  you  may  reason- 
ably expect  to  receive  from  the  medical  profession 
of  that  country. 

In  one  sense  medicine,  as  we  have  it  to-day,  is 
the  result  of  co-operation  ;  not  of  deliberate,  cen- 
trally planned,  and  direct  co-operation,  but  of 
natural  selection  from  results  produced  by  many 
men,  often  working  at  cross-purposes,  and,  there- 
fore, wasting  much  energy,  but  nevertheless  work- 
ing, though  blindly,  to  a  common  end.  And  it  is 
safe  to  predict  that  in  the  future  much  of  the  best 
work  will  be  done  in  the  same  way,  by  individual 
effort  inspired  by  the  love  of  science,  by  personal 
ambition,  etc.  But  the  resillts  obtained  in  this 
way  come  slowly,  and  some  things  that  we  want 
can  hanlly  be  obtained  by  individual  effort,  even 
if  we  were  willing  to  wait,  hence  we  must  look  to 
organization  for  help. 

In  this  broader  view  of  co-operation  it  is  inter- 
esting to  consider  those  fields  of  labor  to  which 
comparatively  few  physicians  can  devote  them- 
selves, because  of  want  of  time  and  opportunity, 
but  whose  proper  working  is,  nevertheless,  of  the 
greatest  importance  to  the  practitioner. 

One  of  these  is  experimental  laboratory  work, 
and  in  this  direction  the  prospect  of  valuable  con- 
tributions from  America  is  now  exceedingly  good. 
Some  of  the  wisest  of  our  most  wealthy  men  have 
shown  their  appreciation  of  the  responsibilities 
which  riches  entail  on  their  possessors  by  seeking 
new  channels  through  which  to  benefit  their  fellow- 
men.  While  the  old  and  well-known  methods  of 
endowing  hospitals  and  charitable  institutions  are 
not  neglected,  there  is  apparent  an  increasing  ten- 
dency to  endeavor  to  promote  the  advancement 
of  knowledge,  and  especially  of  such  knowledge 
as  tends  to  the  mitigation  of  suffering  and  the  im- 


provement of  the  race,  to  furnish  means  for  the 
investigation  of  disease,  to  provide  laboratories^ 
and  to  endow  medical  schools,  and  thus  place 
them  beyond  the  reach  of  the  temptations  and 
difiicultiea  which  must  alwajs  exist  when  such 
schools  are  dependent  upon  the  fees  of  studenta, 
and  are,  therefore,  practically  commercial  manu- 
facturing establishments. 

As  illustrations  of  this  tendency,  I  may  mention 
the  bpquest  of  £1,400,000  by  Johns  Hopkins  to 
endow,  in  the  city  of  Baltimore,  a  university  and 
a  hospital  of  which  the  medical  department  is  to 
be  a  special  feature,  to  be  provided  with  the  best 
laboratory  and  other  facilities  for  original  investi- 
gation as  well  as  for  teaching ;  the  gift  of  Mr. 
Carnegie  to  the  Belle vue  hospital  medical  school 
of  New  York  in  the  shape  of  a  well-equipped 
pathological  laboratory  ;  the  presentation  by  Mr. 
Vanderbilt  and  members  of  his  family,  to  the 
College  of  physicians  of  New  York,  of  £200,000,  to 
provide  for  that  school  new  buildings  and  clinics 
having  the  best  means  of  teaching  and  research, 
and  the  endowment  by  an  unknown  donor,  of  a 
laboratory  for  the  University  medical  college  of 
New  York,  with  the  sum  of  £20,000. 

As  the  class  of  men  who  have  wealth,  leisure, 
and  knowledge  becomes  greater,  there  comes  an 
ever  increasing  demand,  not  only  for  the  best 
medical  skill,  for  the  most  expert  practitioner, 
but  also  for  exhaustive  research  in  every  direc- 
tion which  promises  to  furnish  new  means  for  the 
prevention  or  relief  of  suffering,  and  for  warding 
off,  as  long  as  possible,  the  inevitable  end  ;  and 
hence  there  is  little  reason  to  doubt  that  the  exam- 
ples I  have  named  will  be  followed  by  others  in 
the  near  future.  With  such  opportunities,  and 
under  such  conditions  and  influences,  the  stimulus 
to  the  young  and  ambitious  woiker  is  strong ;  we 
have  abundance  of  material  of  this  kind  upon 
which  the  process  of  natural  selection  can  operate, 
and  there  is  little  reason  to  doubt  that  the  result 
will  be  substantial  and  valuable  contributions  to 
physiology,  |  athology,  and  therapeutics. 

There  is  another  most  important  means  of  ad- 
vancing medical  and  sanitary  science  which  only 
a  government  can  furnish,  and  in  which  field  of 
work  England  now  stands  pre-eminent— I  refer  to 
vital  statistics.  In  this  field,  the  United  States 
government  has  thus  far  done  but  little,  yet  enough 
to  show  the  great  interest  and  value  of  what  we 
have  a  right  to  hope  will  be  done  in  the  future  by 
combining  the  work  of  the  several  states.  This  is 
one  of  the  fields  in  which  international  co-opera- 
tion is  most  desirable  ;  it  alone  can  furnish  data 
sufficiently  complete  and  reliable  for  a  scientific 
consideration  of  the  relations  of  disease  to  geo- 
graphical and  race  distinctions. 
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To  illuBtmte  tbe  ptwsibilitiea  in  this  direction,  I 
will  call  yoiir  attention  to  some  peculiarities  in 
the  distribution  of  deaths  from  certain  causes  in 
different  paris  of  the  T7nited  Statca,  and  for  this 
purpose  I  eball  make  UBe  of  the  data  from  our  last 
census,  taken  in  1880.  We  bave  no  general  and 
uniform  system  of  legistraticoi  of  births  and 
deaths.  The  larger  cities,  and  about  half-a-dozen 
states,  have  such  a  system,  but  for  much'  the 
larger  portion  of  the  country  the  only  means 
which  we  have  for  determining  differences  in 
amount  or  causes  of  mortality  in  different  locali- 


tion,  although  they  do  not  fumtah  definite  and 
scientific  answers. 

Take,  for  instance,  tbe  map  of  the  United 
Stales  upon  which,  by  Tarying  shades  of  color,  la 
shown  the  proportion  of  deaths  reported  as  due  to 
cancer,  as  compared  with  the  reported  deatiu 
from  all  causes.    (Chart  ii.) 

The  mortality  from  cancer  in  the  United  States 
is  proportionately  greatest  in  the  New  En^and 
states,  somewhat  less  so  in  New  York  and  Penn- 
sylvanis,  and  it  causes  the  least  proportion  of 
deaths  in  the  Mississippi  valley  and   the  south 


ties  is  through  the  census,  which  is  taken  once  in 
ton  years.  Tbe  data  thus  obtained  with  regard  to 
deaths  are  imperfect,  because  when  theee  are  col- 
lected only  at  the  end  of  the  year,  about  80  per 
cent  of  the  deatbs  are  unrecorded  ;  and  they  are 
inaccurate,  because  the  r«porls  of  the  causes  of 
death  are  not  furnished  by  persons  competent  to 
give  reliable  information  with  regard  to  them. 
Nevertheless,  these  data  are  the  best  that  we  have; 
and  although  for  a  large  part  of  tbe  country  they 
do  not  give  us  the  actual  number  of  deaths  from 
any  cause  or  set  of  causes,  they  do  furnish  some 
Interesting  information  with  regard  ta  the  relative 
prevalence  and  importance  of  certain  causes,  and 
Buggeat  questions  and  lines  for  future  investiga- 


generally.  The  proportion  of  deaths  from  cancer 
in  the  United  States  is  somewhat  greater  than  it  is 
in  England ;  but  it  is  not  posrible  to  make  any 
accurate  comparisons  in  this  respect.  Now  why 
are  the  shadee  on  this  map  so  dark  in  the  north- 
east and  BO  light  in  the  south!  In  the  first  place, 
cancer  is  a  disease  the  mortality  from  which  stead- 
ily increases  with  advanced  age,  as  you  may  see 
from  this  diagram.  Hence,  canoer  causes  a 
higher  proportion  of  mortality  in  those  locali- 
tiea  which  have  the  greatest  proportion  of  popu- 
lation living  at  advanced  ages,  and  in  the 
United  States  these  localities  are  the  New  Eng- 
land states,  as  you  will  see  by  this  map.  Another 
explanation  of  the  peculiar  shading  of  the  cancer 
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map  1b  fouDd  in  the  relatiotiB  of  race  to  the  ten- 
dency to  death  from  this  digeiue.  The  proportion 
of  Annual  deaths  from  cancer  per  handred  thou- 
sand  living:  population  was,  in  lound  numbers, 
twenty-eight  for  the  whites,  and  thirteen  for  the 
colored.  That  is  to  saj,  cancer  is  more  than  twice 
ae  prevalent  among  whites  as  it  is  among  colored 
in  the  same  localities,  for  these  figures  apply  only 
to  the  south.  On  the  other  band,  cancer  appears 
to  cause  a  greater  proportion  of  deaths  in  persons 
of  Irish  and  German  parentage,  than  it  does 
among  the  test  of  the  white  population,  the  Indi- 


and  the  contrast  was  much  stronger  in  former 
years  than  it  is  at  present ;  but  this  cannot  be  ex- 
plained solely,  or  even  to  any  great  extent,  'hj 
difference  of  temperature,  because  scarlet  fever 
has  often  been  epidemic  in  the  tropica,  and,  on 
the  other  hand,  in  many  localities  in  template 
climates  it  is  among  the  rarest  of  diseases. 

Diphtheria  has  been  unusually  prevalent  in  the 
northern  portion  of  the  United  States  for  Beveral 
years.  During  the  census  year  it  caused  28T4 
deaths  out  of  every  100,000  deaths  from  all  causes, 
while  in  England,  for  the  year  1680,  the  deaths 


cations  being  that  between  the  ages  of  fifteen 
and  sixty.five,  the  Germane  are  especially  liable  to 
cancer ;  mure  so  than  tbe  Irish,  and  decidedly 
more  so  than  the  average  white  population.  Now 
when  we  remember  that  the  greater  part  of  the 
colored  population  is  in  the  south,  and  the  greater 
part  of  the  Irish  and  Qerman  population  is  in  the 
north,  we  have  another  reason  for  the  differences 
in  mortality  caused  by  this  disease  in  the  two  sec- 
tions. 

Scarlet  fever  is  most  fatal  in  the  north,  and,  here 
again,  the  influence  of  race  comes  in,  because  in 
the  negro  race  the  mortality  from  this  disease  ap- 
pears to  be  very  low.  This  disease  has  always 
been  much  rarer  in  the  south  than  in  the  north. 


from  diphtheria  were  583  per,100,000  deaths  from 
all  causes  ;  that  is  to  say,  tbe  comparative  mortali- 
ty from  this  disease  in  England  was  lees  than  one- 
fourth  that  of  the  United  States  for  the  same 
period.  Diphtheria,  again,  is  essentially  a  disease 
of  the  north,  but  especially  of  tbe  north-west.  It 
causes  an  excessive  mortality  in  children  of  Qer- 
man parentage,  sufHciently  so  to  show  that  here 
again  the  influence  of  race  comes  into  the  prob- 
lem, although,  probably,  only  indirectly,  that  Is 
to  say,  it  is  probable  that  it  is  the  habits  of  a 
peculiar  class  of  people  which  favors  the  propaga- 
tion of  the  disease  rather  than  any  physical  pecul- 
iarities in  the  structure  of  their  bodies. 
Consumption  is  a  vague  tenu,  and,  as  used  in 
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the  census,  no  doubt  iacludea  man;  casea  which 
were  not  true  tubercular  phthisie.  It  is  reported 
as  causing  12  per  cent  of  all  the  deaths,  or  more 
than  any  other  single  cause.  In  England  and 
Wales,  in  IB80,  it  causeda  little  over  9  per  cent  of 
all  the  deaths.  Such  wholesale  ralioe  are,  how- 
ever, of  little  interest  or  value.  There  are  very 
great  differencea  in  the  liability  to  this  disease  in 
different  parts  of  the  United  States,  as  the  ntap 
(chart  iii.)  makes  evident :  and  it  is  from  a  study 
of  the  causes  of  these  differences  in  the  data  de- 
rived from  large  masses  of  people,  comhined  with 


sumption  and  that  of  pneumonia  (chart  iv.)  ia 
very  Btrihing.  Here,  again,  we  find  that  race 
peculiarity  is  an  intportant  factor  in  the  proUem, 
the  proportion  of  deaths  from  pneum<Hua  among 
the  colored  being  much  greater  than  it  is  among 
the  white. 

While  we  must  consider  the  difficulties  in  the 
way  of  the  improvement  of  the  science  and  art  of 
medicine,  difficulties  due  to  ignorance,  to  indo- 
lence, to  conflict  of  interests,  and  to  the  eternal 
fitness  of  things,  the  existence  of  such  difficulties 
is  not  a  matter  to  be  bemoaned  and  lamented  over. 


Chait  IV. 


clinical  histories  and  experimental  laboratory 
work,  that  we  have  good  reason  to  hope  to  obtain 
knowledge,  not  only  of  the  causes  of  this  disease, 
but  of  better  methods  of  prevention  and  treatment 
than  arc  now  atour  command.  Itcauses  a  greater 
mortahty  among  tbe  Irish  than  in  other  white 
races,  and,  perhaps,  a  greater  mortality  among 
the  colored  than  among  the  white. 

Next  to  consumption,  pneumonia  is  reported  as 
causing  tbe  greatest  number  of  deaths  in  the 
United  States  during  the  census-year,  giving  a 
ratio  of  8.3  per  cent  of  all  deaths,  as  against  4.6 
per  cent  in  England  and  Wales  in  1880.  Here, 
again,  the  local  distribution  of  deaths  is  interest- 
ing, and  the  contrast  between  the  map  of  con- 


Thc«e  obstacles  are  the  spice  of  life,  the  incentives 
to  action,  tbe  source  of  some  of  the  greatest  pleas- 
ures which  it  is  given  to  man  to  experience.  Aa 
each  man  has  special  opportunities  and  duties,  if 
faecan  only  recognize  them,  so  it  is  with  guilds, 
with  professions,  and  with  nations.  I  have  tried 
to  indicate  to  you  some  of  these  opportunities 
which  are  presenting  themeelvee  to  my  coUeaguea, 
your  brothers,  in  the  lands  beyond  the  sea,  and  I 
hope  that  I  shall  not  be  considered  rash,  or  vain- 
glorious in  saying  that  I  believe  they  will  so 
use  those  opportunities  as  to  return  compound 
interest  for  what  they  have  received  from  the 
storehoose  of  our  common  inheritance. 

Johh  S.  Bilunos. 
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COMMENT  AND  CRITICISM. 

Tms  AND  THE  TWO  succEEDiNu  numbers   of 
Science  will  be  lartcely  given  up  to  the  re|>ort8  of 
the  meeting  of  the  American  association  at  Buffalo. 
In  this  number  is  given  the  aildn^ss  in  full  of  the 
retiring  president.  Prof.  H.  A.  Newton  of  Yale, 
and,  with  this,  alwtracts  of  several  of  the  vice- 
IMresidents*  addresses.     We  are  also  able  to  present 
our  readers  with  a  ]>ortrait  of  Prof.  Exlward  S. 
Morae,  of  Halem,  the  incoming  president.  Professor 
Morse,  was  bom  at  Portland,  June  18,  1H:)8.     His 
career  as  a  scientific  man  is  one  of  the  results  of  the 
enthusiasm  aroused  by  the  elder  Agassiz,  Professor 
Morse  being  one  of  the  well-faniiHl  gnmpof  young 
Americans  who  came  aliout  Agassiz  during  his 
first  years  in  this  country.     Pn)f(>HH(>r  Morse's  in- 
resiigations  of  the  raolluHcoidH,  worms,  and  lower 
arthropoids,  his  marked  success  as  a  lecturer  in 
biology,  his  enthusiastic  study  of  Ja])an  and  the 
Japanese,  which  he  has  partially  set  forth  in  his 
admirable  'Japanese  homes  nn<l   their  surround- 
ings,* are  the  works  which  lend  us  to  congratulate 
the  asBociation  on  their  choice. 

CAPITALISTS  AND  LABORERS, 

The  adjustment  of  the  n*lations  between  capi- 
talists and  laborers  is  the  greatest  [)n>biem  ])re- 
sented  for  solution  in  the  ])reHc*nt  ag(».  It  is  one 
that  has  baffled  the  skill  of  the  wisi^st  men  in 
times  iMist.  Tliere  is  a  bittenu>ss  and  alienation 
between  these  claHHcs  that  threaten  the  i>eace  of 
society  and  the  stability  of  government.  There 
are  millions  of  dis(*ontented  [K'ople  to  n  greater  or 
lees  extent  under  the  influence  of  socialints,  who 
openly  publish  doctrin(>K  subversive  of  all  gcxnl 
government,  and  contrary  to  religion  and  moral- 
ity. Their  leaders  are  lM>ld  nn<l  reckless,  and 
avow  their  pur|>^w<>  to  disturb  society  in  ordtT  to 
make  what  they  call  a  just  division  of  pro)K»rty. 

Quotations,  from  writers  w(»rthy  of  confi<lcuce, 
were  given,  in  order  to  show  that  the  condition  of 
the  laborer  is  far  Vietter  in  all  resiK'cts  than  it  was 
fifty  years  ago.   In  the  increase  of  wag(»s,  and  the 

AbstnMst  of  ftn  ftddtess  before  tbe  veotlon  of  t>coDomlc 
■etonc«  of  the  AmerlcAo  aksooifttioD  for  tbe  ftrlv«Doement 
of  Mlenee  at  Baffftio,  Aug.  10,  by  the  Rev.  J(  neph  Cum- 
mines,  LL.D.,  of  KTftDston,  111.,  vice  president  of  tbe  eeotion 
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lessening  of  the  hours  of  toil,  he  gains  from  fifty 
to  one  hundred  per  cent  in  money  returns.  Ad- 
vantages of  education,  comforts,  and  privileges, 
and  means  of  relief  from  sickness  and  pain,  that 
formerly  were  unknown,  are  now  common.  This 
improvement  in  the  condition  of  the  poor  gives  no 
reason  for  the  haughty  rebukes  of  their  employer, 
nor  for  his  advise  to  them  to  be  content  with  their 
condition.  With  all  our  boasted  advantages  of 
modem  civilisation,  the  condition  of  a  large 
portion  of  the  laboring  classes  is  pitiable.  Thou- 
sands have  no  employment,  and  thousands  more 
are  compelled  to  live  on  a  mere  pittance,  and  sub- 
mit to  conditions  destructive  of  all  manhood  and 
nobility  of  spirit. 

In  New  York  city  there  are  two  hundred  thou- 
sand women  and  girls  employed  in  ninety-two 
trades.  They  earn  from  four  to  eight  dollars  per 
week.  Hundreds  of  cases  are  reported  where  wo- 
men work  from  fourteen  to  seventeen  hours  per 
day  at  from  four  to  seven  dollars  per  week.  Loss 
of  time,  from  ill  health  and  inability  to  obtain 
work,  reduces  their  earnings  till  they  barely  sustain 
life.  Many  jwrsons  receive  twelve  and  a  half  cents 
a  day.  Many  of  them  are  wronged,  and  on  various 
pretexts  deprived  of  their  |Miy.  Tlie  rules  of  many 
factories  are  abusive  and  degrading.  The  home 
life  of  such  lalK>rer8  is  pitiable,  being  passed  in 
circumstjmces  where  <lecency  and  womanly  re- 
spect are  impossible.  Alnrnt  nineteen  thousand 
tenement  houses  ac*commodate  about  fifty  fjersons 
eai'h,  and  some  of  them  three  times  as  many.  The 
condition  of  a  large  number  of  the  \ioox  is  a  re- 
proach to  our  age. 

It  is  a  sore  evil  that  has  resulteil  from  the  effec- 
tiveness of  machinery.  It  Kei>arati»8  the  wage- 
workers  mU)  a  ]KTmanent  class,  making  it  more 
and  more  difficult  for  them  to  rise  alM>ve  it. 

The  iniprove<l  condition  of  the  laborer  makes 
him  more  r(*stless,  gives  him  new  views  and 
higher  wants,  which  he  seeks  to  gratify.  He  now 
longs  for  more  rational  living,  better  food,  better 
clothing,  a  l>etter  house,  the  education  of  his  chil- 
dren, and  time  for  self-improvement.  While  his 
circumstances  hive  improved,  he  sees  gveater  im- 
provement in  those  of  others.  The  product  of  the 
union  of  ca])ital  and  labor  is  greater  than  former- 
ly, and  the  laborer  demands  as  his  just  due  a 
larger  share. 

Tlie  causes  of  discontent  among  laborers  are 
serious  and  wide-spread.  One  cause  is  the  differ- 
ence in  views  as  to  the  relations  between  em- 
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ployers  and  employed.  Labor  has  l)een  degraded 
and  despised.  There  is  still  a  feeling  tliat  there 
miist  be  fixed  classes  in  society,  and  that  the  ma- 
jority must  work  hard  enough  to  relieve  the 
minority  from  labor.  Once  it  was  tlie  privilege  of 
the  employer  to  command,  and  the  duty  of  the  la- 
borer to  acquiesce.;  but  this  feeling  of  inferiority 
on  the  part  of  the  employed  is  gone,  and  the  age 
of  civihty  is  past.  The  workman  has  made  prac- 
tical the  doctrine  of  human  equality,  and  looks  on 
those  around  him  as  his  equals.  He  no  longer  re- 
spects any  distinctions  founded  on  birth  and  cir- 
cumstances and  not  on  personal  worth  and  power. 
He  holds  truly  that  labor  is  service  for  an  equiva- 
lent, and  that  the  employer  and  employed  stand  as 
equals  in  an  interchange  of  service.  He  does  not 
admit  that  wages  are  paid  by  the  employer,  but 
regards  them  as  the  product  of  the  joint  effort  of 
the  employer  and  employed,  of  which  the  laborer 
should  receive  his  just  proportion.  In  fact,  the 
employer  has  no  more  right  to  dictate  to  the  la- 
borer how  he  shall  seek  his  interests,  and  what  as- 
sociations he  shall  form,  and  what  trades-unions 
he  shall  establish,  than  the  laborer  has  to  dictate 
to  the  employer  in  corresponding  matters.  A  great 
part  of  the  alienation  between  classes,  and  the  bit- 
terness of  the  poor  toward  capitalists,  lies  in  the 
fact  that  wages  have  been  substituted  for  all  other 
ties,  and  the  laborers  are  regarded  but  as  a  part  of 
^the  plant'  in  a  great  manufacturing  establish- 
ment. In  American  society  there  is  a  marked 
manifestation  of  the  degradation  of  labor.  All  la- 
bor which  involves  personal  attention,  and  espe- 
cially labor  in  household  service,  is  still  thought 
degrading.  The  term  < servant*  is  still  used,  but 
it  should  be  banished  from  a  civilized  people,  and 
become  as  obsolete  as  ' slave*  and  'serf.* 

There  are  serious  errors  that  in  some  form  have 
been  advocated  by  leading  political  economists, 
which,  under  the  teachings  of  such  modem  popu- 
lar writers  as  Henry  Qeorge,  have  caused  serious 
evil.  They  are  such  maxims  as  this:  that  **all 
wealth  is  created  by  labor,  and  the  title  to  all 
wealth  ought  to  be  vested  in  the  laborers  who 
have  produced  it.**  These  maxims  are  fallacious  ; 
but  they  are  received  with  great  favor  by  the  mul- 
titude, who  are  led  to  believe  that  the  accumula- 
tion of  great  fortunes  is  a  wrong  to  the  laborers, 
and  that  such  fortunes  should  be  divided  for  the 
public  good. 

For  the'  discontent  of  the  laborers,  and  their  dis- 
agreement with  the  capitalists,  various  remedies 
have  been  proposed,  but  they  have  proved,  in 
practice,  vain  and  ineffective.  This  may  be  said 
of  strikes,  lock-outs,  and  the  doctrine  of  unre- 
stricted competition.  A  reasonable  mode  for  the 
aettiement  of  difficulties  would  seem  to  be  a  con- 


ference between  the  classes  or  their  representa- 
tives. When  a  settlement  cannot  thus  be  reached, 
it  would  seem  the  wisest  course  to  refer  the  pointa 
in  dispute  to  arbitrators  chosen  in  the  usual  way. 
Boards  of  arbitration  may  be  either  temporary  or 
permanent.  There  are  many  reasons  in  favor  of 
permanent  boards,  which  might  be  as  effective  in 
preventing  difficulties  as  in  their  settlement. 

We  are  persuaded  that  the  present  difficulties 
that  threaten  the  peace  and  order  of  society  wiU 
never  be  removed  till  a  higher  standard  of  ethics 
shall  prevail.  They  are  the  direct  result  of  selfish- 
ness, encouraged  by  the  prevalent  selfish  theory  of 
morals.  These  are  personal  sins  and  social  wrongs 
that  civil  government  may  not  by  law  or  force  cor- 
rect. It  is  not  according  to  the  will  of  God,  as 
made  known  by  natural  or  revealed  religion,  that 
a  few  should  control  vast  fortunes,  using  them  to 
gratify  selfish  personal  desires,  while  multitudes 
suffer  not  only  for  want  of  knowledge,  but  of 
bread,  and  struggle  through  a  brief  existencei 
realizing  in  no  proper  sense  the  true  object  of  life. 
Nothing  is  right  that  is  not  in  accordance  with  the 
divine  will ;  hence  no  man  can  have  the  right, 
though  he  has  the  power,  to  do  wrong.  Because 
a  gifted  man  has  power  to  accumulate  property, 
he  has  no  right  to  arrogantly  say,  •*  This  is  mine 
and  I  will  spend  it  as  I  please.'*  The  w^ealth  of  the 
world  is  designed  for  the  public  welfare ;  and  it 
is  the  duty  of  those  who  have  it  in  charge  to 
consider  themselves  as  only  agents,  bound  to  use 
it  so  as  to  serve  the  greatest  good.  He  who  has 
wealth  and  does  not  intend  to  act  thus,  is  false  to 
his  trust,  and  is  the  enemy  of  society. 

In  the  Christian  use  of  money  will  be  found  the 
great  remedy  for  social  wrongs.  Tlie  right  use  of 
money  will  require  much  tact,  wisdom,  and  skilL 
Multitudes  on  multitudes  of  the  poor  have  low, 
selfish,  sensual  aims :  and  indiscriminate  giving  to 
them  would  only  encourage  indolence  and  vice. 
They  need  education  and  culture,  and  higher  ideas 
of  life.  All  these  the  right  use  of  money  now 
worse  than  wasted  would  secure. 


AN  INVENTORY  OF  OUR  GLACIAL  DRIFT. 

After  an  introduction,  and  a  reference  to  re- 
cent acquisitions  in  the  field  of  geography  and 
other  departments  of  geology,  the  southern  limits 
of  the  great  glacial  formations  of  North  America 
were  sketched  and  illustrated  by  wall  map.  In 
addition  to  the  already  known  limits  in  the  east, 
new  facts  were  given  respecting  the  outline  in 
Dakota  and  Montana,  the  line  being  found  to  pass 
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nearly  due  west  from  the  latitude  of  BiBinarck  to 
within  forty  miles  of  the  Rocky  Mountains,  where 
it  curx'es  rapidly  to  the  north,  and  skirts  the  moun- 
tains as  far  into  British  America  as  yet  traceil. 
Within  the  United  States  the  limit  of  north-east- 
ern drift  barely  touches  that  of  demonstrative 
local  glacis tion  from  the  Rocky  Mountains.  West- 
ward of  this,  in  the  valleys  of  Flathead,  Pend 
D*OreiIIe,  and  Osoyoos  lakes,  and  Puget  Sound, 
are  deposits  of  drift  regarded  as  prolongations  of 
the  more  general  drift  of  British  Columbia,  which, 
if  not  a  continuous  mantle,  at  least  passes  beyond 
the  character  of  simple  local  mountain  drift. 
South  of  this  general  drift  are  deposits  of  ancient 
glaciers  in  the  Cascades,  Sierras,  Rockies,  some  of 
the  intermediate  ranges,  and,  according  to  some 
authorities,  the  Appalachians.  The  lacustrine  de- 
posits of  the  great  basin  region  were  correlated 
with  the  glacial  deposits  in  time  and  causation. 

A  wealth  of  significance  lies  in  the  sinuosities, 
vertical  undulations,  and  varying  characters  of 
the  southern  border.  It  undulates  over  the  face 
of  the  land  essentially  as  much  as  an  arbitrary 
line  from  New  York  harbor  to  Puget  Sound,  and 
oould  be  reduced  to  horizontality  —  as  it  must 
have  been  to  have  marked  the  margin  of  some 
ancient  ice- bearing  body  of  water  —  only  by  in- 
credible warpings  and  dislocations.  The  border 
of  the  drift  presents  three  notable  phases ;  one 
part  terminating  in  a  thickened  belt,  a  terminal 
moraine ;  another  in  a  thin  margin  ;  and  a  third 
in  an  attenuated  border  of  scattered  pebbles.  The 
morainic  border  prevails  in  the  Atlantic  region, 
and  lies  on  or  near  the  limit  as  far  west  as  central 
Ohio,  beyond  which  it  retires  from  it.  Through- 
out the  rest  of  the  stretch  to  the  Rocky  Mountains 
the  attenuate<l  edges  prevail.  The  latter  are 
thought  to  represent,  one  a  glacial  and  the  other 
a  glacio-natant  action.  The  attenuated  borders 
are  believed  to  delimit  an  earlier  ice  incursion, 
and  the  morainic  lK)rder  a  later  one,  which  over- 
rode the  former  in  the  coast  region  but  fell  behind 
it  in  the  interior,  having  its  extension  in  similar 
moraines  in  tltc  interior. 

Corrol)orative  testimony  is  found  in  facts  drawn 
from  orographic  attitudes,  drainage,  erosion,  de- 
oom{iosition,  ferruginatioo,  vegetal  accumulations, 
and  lacustrine  oscillations  in  the  great  l)asin.  The 
interval  between  the  two  epochs  is  measured  geo- 
logically by  the  cutting  down  of  the  beds  of  the 
Allegheny,  Monongahela,  and  upper  Ohio  rivers 
80  me  two  hundred  to  three  hundred  feet,  chiefly 
in  rock  ;  of  the  upper  Missouri  .River  to  greater 
depth  ;  and  by  an  elevation  of  the  upper  Missis- 
Bippi  of  eight  hundred  to  one  thousand  feet.  Of 
the  earlier  drifts,  two  important  subdivisions  seem 
indicated  by  present  data,  and  several  subordinate 


ones  of  the  later.  The  distribution  of  the»e  was' 
outlined.  A  third  series  of  drift  sheets,  of  greater 
uniformity  of  material  and  regularity  of  deposi- 
tion, occupying  the  great  basins  of  the  St.  Law- 
rence valley,  the  Red  River  of  the  North,  and 
limited  areas  of  the  coast  region,  and  delimited  in 
part  by  beach  ridges,  was  sketched.  The  major 
opinion  concerning  the  oldest  series  favors  their 
glacier  origin,  but  this  opinion  is  not  unanimous. 
Concerning  the  second,  or  moraine-l)ordered  group, 
opinion  is  overwhelming  that  they  are  direct 
glacier  products.  Concerning  the  third  series, 
the  weight  of  opinion  favors  their  subaqueous 
deposition,  either  in  fringing  lakes  or  in  more 
general  submergence.  The  differentiations  of  the 
characters  of  the  three  groups  were  further 
sketched.  Of  unstratified  bowldery  cla3r8  or  tills, 
there  is  the  richest  variety,  ranging  through  vary- 
ing combinations  of  material,  texture,  and  aggre- 
gation. Three  genetic  classes  were  recognized  : 
1^,  subglacial  tills  ;  2^,  englacial  or  superglacial 
tills  ;  8^,  subaqueous  tills ;  and  4*^,  tills  ridged  by 
the  thrust  of  the  margin  of  the  ice. 

Of  moraines,  terminal,  lateral,  medial,  and  in- 
terlobate  varieties  are  found.  The  great  terminal 
moraines  overshadow  all  others  in  interest  and  im- 
portance. The  distribution  of  the  chief  ones  were 
shown  u])on  the  map.  The  Nantucket  and  Cape 
Cod  moraines  were  regarded,  with  more  confi- 
dence than  ever,  as  the  equivalents  of  the  Kettle 
Range  of  Wisconsin,  and  the  Altamont  and  Oary 
moraines  of  Dakota.  Outside  of  these  chief 
moraines,  there  are  occasional  belts  of  older  drift 
aggregated  in  the  similitude  of  peripheral  mo- 
raines. Examples  are  found  in  central  Indiana, 
western  Montana,  and  the  plains  of  the  British 
Possessions.  Back  from  the  two  principal  ter- 
minal moraines  lie  several  similar  partially  deter- 
mined belts,  usually  of  less  prominence  and  con- 
tinuity. 

Our  most  unique  moraines  are  the  interlobate, 
developed  between  the  tongues  into  which  the 
great  ice  sheet  of  the  second  epoch  was  divided  at 
its  margin.  About  a  dozen  of  these,  located  in 
half  as  many  states,  were  recogpiized  ;  but  only  a 
part  present  full  evidence  of  true  interlobate  char- 
acter. Beautiful  lateral  moraines  abound  in  the 
mountainous  regions  of  the  west,  and  some  were 
developed  by  local  glaciation  supervening  upon 
the  ice  retreat  of  the  east.  Our  medial  moraines 
are  unimportant,  and  confined  essentially  to 
mountainous  glaciation.  Allied  to  the  true  mo- 
raines are  special  forms  of  aggregation  of  the  suk>- 
glacial  debris,  among  which  were  enumerated : 
1^,  till  tumuli ;  2°,  mam  miliary  and  lenticular 
hills  ;  8^,  elongated  parallel  ridges,  trending  with 
the  ice  movement ;  4^,  drift  billows ;  5^,  crag  and 
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tall ;  6^,  pre* crag  and  combingB  ;  and  7^,  veneered 
hills.  The  most  remarkable  are  the  mammillary, 
lenticular,  and  elongated  ridges,  frequently 
grouped  under  the  term  '  drumlins.*  The  lentic- 
ular varieties  prevail  in  southern  New  Hampshire, 
central  and  eastern  Massachusetts,  north-eastern 
Connecticut,  and  Nova  Scotia ;  the  elongated  va- 
riety, accompanied  by  shorter,  in  central  New 
York  ;  and  all  varieties  in  eastern  Wisconsin,  ex- 
tending into  the  northern  peninsula  of  Michigan. 
About  three  thousand  have  been  mapped.  The 
total  known  number  probably  aggregates  ten 
thousand.  No  theory  of  their  formation  has  yet 
received  wide  acceptance,  beyond  a  general  agree- 
ment that  they  are  subglacial  accumulations. 

Turning  to  the  assorted  drift,  two  classes  com- 
monly embraced  there  were  excluded.  ¥mt,  the 
'orange  sands*  of  the  Mississippi  valley,  com- 
monly accepted  as  Champlain  deposits.  They  do 
not  appear  to  possess  the  distinctive  character- 
istics of  glacial  gravels,  but  are  residuary  in  aspect. 
If  they  belong  to  the  glacial  period  at  all,  it  must 
be  to  its  earliest  stage.  Their  reference  to  the 
Champlain  epoch  is  clearly  an  error.  The  second 
class,  set  aside  as  not  being  strictly  glacial,  were 
those  reworked  by  wholly  non-glacial  agencies ; 
or,  in  other  words,  the  secondary  drifts.  Elimi- 
nating these,  there  remain  the  products  of  glacial 
waters  working  co-ordinately  with  the  ice,  of 
which  two  classes  were  recognized  :  1®,  those  that 
gathered  immediately  within  and  beneath  the  ice 
body  itself,  or  against  its  margin  ;  and  2^,  those 
which  were  borne  to  distances  beyond  its  limit  by 
tlie  glacial  drainage  or  by  peripheral  waters.  In 
the  first,  the  presence  and  restraint  of  the  ice  was 
an  essential  factor ;  in  the  second,  it  was  only  a 
source  of  material.  Of  the  first  class,  there  are  : 
1**,  the  products  of  streams  flowing  on  the  surface 
of  the  ice  ;  2*^,  of  streams  plunging  from  the  sur- 
face to  the  base  through  crevasses  ;  S"',  of  sub- 
glacial  streams  in  tunnels  beneath  the  ice  :  4^,  of 
streams  in  ice  cafions  at  the  border ;  and  5°.  de- 
bouchure deposits  of  streams  at  the  margin.  The 
products  embrace  a  great  variety  of  sub-tyi)es  of 
gravel  heapings,  including  isolated  mounds,  coni- 
cal peaks,  clustered  hummocks  with  inclosed  pits 
and  basins,  and  sharp,  steep-sided  ridges,  often  of 
phenomenal  length — all  possessing  great  irregu- 
larities of  material  and  stratification,  embracing, 
frequently,  manifest  disturbances.  The  elongated 
variety, — identical  in  all  essential  respects  with 
the  great  osars  of  Sweden, — are  finely  developed 
in  eastern  New  England,  especially  in  Maine,  and 
the  border  of  New  Brunswick ;  while  the  hum- 
mocky  variety,  constituting  the  ill-defined  class  of 
kames,  are  abundant  throughout  New  Ekigland, 
New  York,  northern  New  Jersey,  Pennsylvania, 


Ohio,  Indiana,  the  greater  part  of  Michigan, 
northern  Illinois,  eastern  and  northern  Wisoonnn, 
northern  Minnesota,  north-central  Iowa,  eastern 
Dakota,  and  many  portions  of  Canada.  Theae 
osars  and  kames  are  among  the  most  fascinating' 
phenomena  of  the  drift :  but  to  differentiate  them^ 
and  to  determine  to  what  extent  they  are  saper- 
glacial,  subglacial,  and  debouchure  phenomena,  ia 
a  triumph  of  discrimination  not  yet  attained.  II 
is  of  most  practical  importance  at  present  to  dis- 
tinguish debouchure  and  submarginal  gravel  heap- 
ings, representative  of  the  position  of  the  glader'a 
edge,  from  the  gravel  veins  of  the  glacier's  body* 
The  semi-morainic  kames  are  the  type  of  the  one ; 
the  winding  windrows  of  gravel,  the  osars,  of  the 
other.  The  osars  frequently  end  in  osar  fans,  and 
the  kames  graduate  into  pitted  gravel  plains. 
These  pitted  plains  and  others,  not  identical  in 
type,  constitute  one  of  the  singular  and  not  least 
puzzling  features  of  the  assorted  drift.  They 
have  a  wide  range  ;  but  find  their  most  phenomi- 
nal  development  in  Wisconsin,  Michigan,  Ontario* 
and  the  coast  of  New  England.  The  kames  also 
graduate  into  true  moraines  ;  and  every  stage  of 
gradation  may  be  observed.  In  the  progress  of 
their  accumulation,  they  were  thrust  by  the  ad- 
jacent ice,  and  heaped  into  ridges  as  genuinely 
morainic  as  though  made  of  unwashed  material. 
Tliey  have  an  especial  development  along  the  in- 
terlobate  tracts. 

Of  valley  drift  formed  by  streams  heading  on 
the  glaciers,  the  intermediate  phases  were  passed 
with  simple  reference,  and  attention  directed  to 
two  extreme  phases:  1°,  the  moraine-headed  val- 
ley trains ;  and  2**,  the  loess  tiacts.  The  former 
are  deposits  of  glacial  floods,  when  the  slope  gave 
impetus  to  the  drainage  ;  the  latter  were  construed 
as  the  products  of  slack  drainage.  The  former  are 
found  to  show  progressively  coarser  material 
toward  their  origin,  and  to  merge  into  elevated 
expanded  heads  blending  with  the  moraines  from 
which  they  took  their  origin.  Associated  witK 
these  are  glacial  aprons  of  overwash  drift,  that 
fringe  the  outer  sides  of  moraines  in  favorable 
situations.  These  phenomena  i>oint  unequivocally 
to  a  glacial  origin,  and  to  vigorous  drainage  con- 
ditions. Contrasted  with  them  are  the  broad 
tracts  of  fine  silt,  designated  *  loess/  that  occupy 
the  Mississippi  up  to  east-central  Minnesota,  the 
Missouri  up  to  southern  Dakota,  the  Illinois  and 
Wabash  as  far  up  as  their  great  bends,  and  the 
Ohio  up  to  south-eastern  Indiana.  They  are  so 
correlated  with  the  border  of  the  ice,  in  the  later 
stages  of  the  earlier  ei>och,  that  they  seem  clearly 
to  be  products  of  glacial  drainage  of  a  fiuvio-lacus- 
trine  character,  indicating  low  gradients  and  slack 
drainage.    This  stands  in  marked  contrast  to  the 
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<x>nditioiiB  necessarily  indicated  by  the  moraine- 
heading  coarse  gravel  streams  ;  and  herein  lies  an 
important  discrimination  of  the  drainage  and 
orographic  attitudes  of  the  two  glacial  epochs. 

In  addition  to  the  till-like  phases  previously 
noted,  two  assorted]  deix)sits  were  considered. 
They  range  in  altitude  from  below  the  sea-level  to 
three  thousand  feet  and  beyond,  and  vary  greatly 
in  individual  extent.  The  great  examples  are  the 
immense  sheets  of  assorted  drift  overspreading  the 
great  basins  of  the  St.  Lawrence,  and  the  Winni- 
peg basin.  Tliese  often  present,  among  their 
surest  credentials,  overflow  channels  to  the  south- 
ward, crossing  divides  often  hundreds  of  feet  above 
ezistini?  outlets,  and  varying  in  altitude  among 
themselves  at  least  two  thousand  feet.  Some  of 
the  more  important  were  enumerated.  Reference 
was  also  made  to  the  iceward  termination  of  these 
lacustrine  deposits,  a  phenomenon  yet  but  i>artially 
studied.  The  surfaces  of  these  ancient  lakes  not 
only  stoo<l  at  altitudes  greatly  different  from  the 
present,  but  were  tiltetl,  if  not  distorted,  as  com- 
pared with  existing  water  levels,  rising  as  a  gene- 
ral rule,  towani  the  north.  Data  are  being 
rapidly  gathered,  in  the  effort  to  determine  how 
much  of  this  was  due  to  ice  attraction,  to  ice 
weighting,  to  thermal  changes,  to  intercurrent 
crustal  changes  independent  of  glacial  presence, 
and  to  other  and  undiscovered  causes.  Reference 
was  made  to  the  scorings  which  the  glacial  floor 
presents,  and  some  of  the  more  remarkable  features 
alluded  to.  The  number  of  recorded  observations 
of  striae  reaches  nearlv  three  thousand. 

Turning  to  the  more  purely  intellectual  products 
springing  from  the  glacial  phenomena,  it  was 
noted  that  our  former  ample  assortment  of  theories 
of  the  origin  of  the  drift  has  become  practically 
reducetl  to  one, — the  glacial.  With  few  exw))- 
tions,  the  inx'estigators  of  glacial  phenomena  in 
the  United  States  accefit  as  demonstrated  the 
glacial  origin  of  the  greater  mass  of  the  drift. 
This  is  less  tnie  of  Canadian  investigators.  Sub- 
ordinate to  this  dominant  hypothesis,  there  are 
various  degrees  of  belief  respecting  the  extent  of 
auxiliary  glacio-natant  agencies. 

Our  wealth  of  Wi>rking  hypotheses  has  increased 
as  our  theory  of  genesis  has  become  flxed  upon  tlie 
fruitful  doctrine  of  the  glacier  origin  of  the  drift. 
The  recent  introduction  of  strictly  glacial  methods 
has  been  prolific  in  stimulus  and  in  inteq)retation. 
The  working  hpotlieses  necessary  for  the  tracing 
out  of  moraines,  the  discrimination  of  the  tills, 
the  differentiation  of  the  kames,  osars,  and  similar 
products,  and  for  the  analysis  of  the  drainage 
phenomena,  have  become  rich  beyond  the  limits 
of  convenient  statement,  and  suggestive  to  a  de- 
gree unimagined  a  decade  since.     Under  these, 


the  advance  of  a  year  is  becoming  as  the  advance 
of  a  decade. 

If  we  turn  to  the  broader  speculations  respecting 
the  origin  of  the  glacial  epoch,  we  find  our  wealth 
little  increased.  We  have  on  hand  practically  the 
same  old  stock  of  hypotheses,  all  badly  damaged 
by  the  deluge  of  recent  facts.  The  earlier  theory 
of  northern  elevation  has  been  rendered  practically 
valueless  ;  and  the  various  astronomical  hypothe- 
ses seem  to  be  the  worse  for  the  increased  knowl- 
edge of  the  distribution  of  the  ancient  ice  sheet. 
Even  the  ingenious  theory  of  Croli  becomes  in- 
creasingly unsatisfactory  as  the  phenomena  are 
developeil  into  fuller  appreciation.  The  more  we 
consider  the  asymmetry  of  the  ice  distribution  in 
latitude  and  longitude,  and  its  disparity  in  eleva- 
tion, the  more  difficult  it  becomes  to  explain  the 
phenomena  upon  any  astronomical  basis.  If  we 
were  at  liberty  to  disregard  the  considerations 
forced  ufion  us  by  physicists  and  astronomers,  and 
permit  ourselves  simply  to  follow  freely  the  ap- 
parent leadings  of  the  phenomena,  it  appears  at 
this  hour  as  though  we  should  be  led  upon  an  old 
and  forbidden  trail, — the  hypothesis  of  a  wander- 
ing pole.  It  is  admitted  that  there  is  a  vera  eaumi 
in  elevations  and  depressions  of  the  earth's  crust, 
but  it  is  held  inadequate.  It  is  admitted  that  the 
apparent  changes  of  latitude  shown  by  the  deter- 
minations of  European  and  American  observatories 
are  remarkable,  but  their  trustworthiness  is  chal- 
lenged. Were  there  no  barriers  against  free  hypo- 
theses in  tills  direction,  glacial  phenomena  could 
apimrently  find  adequate  explanation;  but  de- 
barred—as we  doubtless  should  consider  ourselves 
to  be  at  present — from  this  resource,  our  hypothe- 
ses remain  inliarmonious  with  the  facts,  and  the 
riddle  remains  unsolved. 


THE  ECONOMICAL  ASPECT  OF  AGRICUL- 
TURAL CHEMISTRY. 

Professor  Wiley  opened  his  address  with  sta- 
tistics showing  the  value  of  the  agricultural  prod- 
ucts of  the  United  States.  He  then  gave  figures 
showing  the  chemical  constitution  of  the  different 
products,  and  laid  stress  uix)n  the  necessity  of 
supplying  the  growing  crops  with  sufficient  potas- 
sium, phosphorus,  and  nitrogen.  The  value  of 
the  potash,  phosphoric  acid,  and  albuminoids  or 
nitrogen  entering  into  a  single  harvest  he  esti- 
mated as  follows,  valuing  potash  at  five  cents  per 
pound,  phosphoric  acid  at  six  cents,  and  nitrogen 
at  eighteen  cents.  The  total  value  of  each  of 
these  ingredients  is,  then,  potash,  $598,067,446; 

Abatraot  of  fto  addreu  dellTered  before  the  section  of 
obemUtry  of  tbe  Amerloftn  ftMoolation  for  tbe  adTance- 
ment  ofsoleDoe  at  Buffalo,  Aug.  19,  by  Prof.  H.  W.  Wiley  of 
the  aicrloultural  department,  vice-president  of  tbe  section. 
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phosphoric  acid,  $418,865,980 ;  nitrogen,  $2,826,- 
852,674  ;  total.  $8,848,786,050. 

These  quantities  of  plant  food  removed  from 
the  soil  annually  seem  enormous,  but  it  must  be 
remembered  that  they  are  not  all  lost :  much  of 
them  is  left  in  the  soil  in  roots,  etraw,  stalky,  etc. 
Those,  however,  who  are  acquainted  with  the 
method  of  farming  practised  in  the  newer  parts 
of  our  country  know  that  corn-stalks  and  straw 
are  generally  regarded  as  nuisances,  to  be  removed 
as  easily  and  speedily  as  possible.  It  is  not  tilling 
but  killing  the  soil  that  is  practised.  Stables  are 
removed  to  get  out  of  the  way  of  the  accumulat- 
ing manure,  and  the  corn-stalks  are  raked  togeth- 
er and  burned  to  prepare  the  field  for  a  new  crop. 
True,  in  many  localities  the  waste  of  such  a  pro- 
ceeding, especially  in  nitrogen,  is  understood. 
Yet  it  must  be  confessed  that  over  vast  areas  of 
our  agricultural  lands  there  is  no  conception  of 
the  idea  of  possible  exhaustion  of  the  soil,  and  no 
systematic  method  of  preventing  it.  The  refuse 
of  the  crop,  the  straw,  the  stalks,  etc.,  are  put  out 
of  the  way  as  easily  and  quickly  as  possible,  and 
without  thinking  of  the  robbery  which  is  thereby 
committed.  The  stores  of  plant  food  which  have 
accumulated  in  our  virgin  soils  are  indeed  great, 
but  they  cannot  withstand  this  constant  drain  on 
them.  The  effects  of  this  system  of  culture  soon 
show  themselves  in  diminished  yield,  as  is  seen  in 
the  great  wheat  fields  of  the  north-west  and  of 
California,  which  do  not  produce  at  the  present 
time  more  than  half  the  crop  at  first  obtained 
from  them. 

If  we  place  at  40  pounds  the  annual  contribu- 
tion of  potash  of  an  acre  of  land  to  the  crop,  the 
number  of  crops  which  could  be  produced  in  a 
given  depth,  as  far  as  this  constituent  of  soil  is 
concerned,  is  easily  computed.  The  weight  of  dry 
soil  per  acre  to  a  depth  of  nine  inches  is  approxi- 
mately 3.000,000  pounds.  A  soil  containing  .3  per 
cent  of  potash  would  have,  therefore,  9,000  pounds, 
which,  at  40  pounds  a  year,  would  last  for  250 
years.  But  fortunately,  by  the  decomposition  of 
feldspathic  rocks  and  others  containing  potash, 
and  also  by  the  transfer  in  various  ways  of  the 
subsoil  to  the  soil,  a  provision  is  found  which  will 
prevent  the  entire  exhaustion  of  the  soil.  Thus  it 
happens,  that,  in  many  parts  of  the  world  where 
fields  have  been  under  cultivation  for  hundreds  of 
years,  there  is  still  a  sufficient  amount  of  this 
manurial  substance  to  insure  the  production  of  a 
crop. 

Further,  it  must  not  be  forgotten  that  there  are 
many  manurial  substances  containing  potash 
which  are  accessible,  and  which  will  furnish  im- 
mense stores  of  this  substance  to  the  future  agri- 
culturist.     Chief  among  these  natural  deposits 


must  be  mentioned  the  mines  of  kalnit, 
have  their  greatest  development  near  Staaafurt. 
These  mines  have  already  furnished  immeDse 
quantities  of  potash,  and  there  is  no  immediate 
danger  of  their  exhaustion. 

The  available  quantity'  of  phosphorus  as  plant- 
food  may  be  estimated  in  the  same  way.  The 
quantity  of  phosphoric  acid  in  soils  variee  from 
none  at  all  to  almost  one  per  cent.  If  we  take 
the  mean  content  of  phosphoric  acid  in  a  soil  to 
be  .15  per  cent,  the  total  quantity  per  acre  to  a 
depth  of  nine  inches  would  be  4,500  pounds.  If 
the  contribution  to  each  crop  is  20  pounds  per 
acre,  the  phosphoric  acid  would  last  for  225  years 
without  any  artificial  supply. 

The  stores  of  phosphoric  acid,  however,  which 
a  provident  past  has  saved  for  us,  axe  even  greater 
than  the  deposits  of  potash.  Apatite  is  a  some- 
what abundant  mineral;  and  in  South  Carolina 
and  Alabama,  and  other  states  of  the  union,  are 
found  large  beds  of  phosphates.  Some  idea  may 
be  formed  of  the  extent  of  these  deposits  by  study- 
ing the  dimensions  of  the  largest  bed  of  them  yet 
discovered,  having  its  centre  at  Charleston,  S.  C. 
This  bed  has  been  traced  for  a  distance  of  70  miles 
parallel  with  the  coast,  and  has  a  maximum  width 
of  30  miles.  In  view  of  the  fact  that  only  prelim- 
inary surveys  have  been  made  of  the  phosphatic 
beds  in  North  Carolina,  Alabama,  and  Florida, 
and  that  these  surveys  have  shown  the  presence 
of  immense  quantities  of  these  deposits,  it  is  just 
to  conclude  that  the  mineral  wealth  of  the  coun- 
try, in  this  particular,  is  of  no  mean  proportions. 

The  quantity  of  phosphates  imported  into  the 
United  States  (not  including  guano)  has  dimin- 
ished with  the  increase  of  home  production,  having^ 
faUen  from  133,955  tons,  worth  $1,437,442,  in  1888» 
to  27,506  tons,  worth  $367,333,  in  1885. 

For  the  fiscal  year  ending  June  30,  1885,  there 
was  exported  from  the  United  States  farm  pro- 
ducts having  a  value  of  $530,172,835.  The  value 
of  agricultural  products  imported  was  $249,211,- 
975,  more  than  half  of  which  was  sugar,  tea,  and 
coffee.  The  excess  of  exports  over  imix>rts  waa 
therefore  $280,960,860. 

It  must  be  remembered,  however,  that  the  values 
of  exports  are  given  at  the  seaboard,  and  are  fully 
25  per  cent  greater  than  for  the  values  given  at 
the  farm.  To  compare,  therefore,  exports  with 
total  production,  the  sum  above  given  must  be  di- 
minished by  one-fourth,  becoming  $397,629,626,  or 
11  per  cent  of  the  total  net  value  of  the  farm  pro- 
duction of  the  country.  Allowing  for  the  small 
quantities  of  valuable  plant- food  introduced  in  our 
agricultural  imports,  we  may  safely  place  the  loss 
of  these  ingredients,  due  to  exi)ortation,  at  10  per 
cent  of  the  whole. 


AnouR  SO,  1886.] 


scmj^vji!. 


161 


The  exportation  of  agricultural  products,  be- 
comes, therefore,  a  slow  but  certain  method  of 
securing  soil  exhaustion ;  and  this  accounts  for 
the  fact  that  countries — or  those  portions  of 
countries  wh*ch  are  devoted  to  almost  exclusive 
agricultural  pursuits,  thus  causing  a  continuous 
exportation  of  agricultural  products  —  become  the 
homes,  not  of  the  richest,  but  of  the  poorest  com- 
munities. 

It  would  be  useless  to  deny  in  this  coimection 
that  our  own  country,  with  a  soil  enriched  by  cen- 
turies of  accumulate<l  nitrogen,  has  grown  rich 
from  its  agricultural  exports.  But  when  the  last 
of  our  virgin  soil  shall  have  been  placed  under 
cultivation,  a  continuous  stream  of  such  exports 
will  certainly  impoverish  the  nation,  and  reduce 
all  who  practise  such  agriculture  to  the  condition 
which  has  already  been  reached  by  those  who 
have  for  years  grown  tobacco,  com,  cotton,  and 
wheat  on  the  same  soil,  and  sold  the  products 
without  paying  back  to  the  field  the  percentage  of 
profits  which  was  its  due.  On  the  other  hand, 
the  farmer  who  is  fortunate  enough  to  be  permit- 
ted to  patronize  the  home  market,  who  sells  his 
maize  and  takes  home  a  load  of  maniure,  adds  not 
only  to  the  plethora  of  his  purse,  but  also  to  the 
fertility  of  his  soil. 

Thus,  in  the  light  of  agricultival  chemistry,  we 
see  clearly  the  deep  scientific  basis  of  the  teachings 
of  political  economy  which  show  the  value  of  the 
home  market.  AVhile,  therefore,  the  statement 
that  the  chief  factor  in  the  prosperity  of  a  country 
is  its  agriculture,  remains  in  every  sense  true,  yet, 
from  the  data  discussed,  it  as  readily  appears 
that  agricultural  prosperity  is  most  intimately 
connected  with  the  advancement  of  every  other 
industry.  Agricultural  chemistry  teaches  the 
farmer  to  welcome  the  furnace  and  the  mill,  for 
in  their  proximity  he  secures  a  sure  return  to  his 
fields  of  the  plant-foods  removed  in  his  crops. 

We  have  seen  by  the  foregoing  discussion,  that, 
witliout  any  artificial  additions,  the  soil,  exclud- 
ing the  sul)soil,  contains  enough  of  the  two  most 
important  and  valuable  mineral  constituents  of 
plants  to  produce  an  average  crop  annuidly  for 
two  hundred  and  fifty  years.  In  point  of  fact, 
however,  the  iii)i)ovcrlshment  of  the  soil  takes 
place  at  a  much  slower  rate  than  this  theory 
would  indicate.  It  would  indeed  be  a  porry 
thought  to  consider  that  in  a  quarter  of  a  millen- 
nium m'ore  the  agricultural  area  of  the  earth 
would  be  incai)able  of  producing  further  yields. 
Doubtless  much  of  this  reserve  foud  is  brought 
from  the  subsoil ;  and,  if  it  be  possible  for  the 
subterraneous  stores  of  these  materials  to  grad- 
ually work  their  way  surfacewards,  even  the  re- 
mote future  need  not  fear  a  dearth  of  them. 


There  is  also  a  certain  conservatism  in  crops,  a 
vegetable  'good  breeding,'  which  prevents  the 
growing  plant  from  taking  all  the  food  in  sight. 
As  long  as  there  is  abundance,  the  plant  is  a 
hearty  eater  ;  but,  when  the  visible  quantity  of 
food  falls  to  a  certain  niinimuni.  it  remains  for  a 
long  time  without  any  rapid  diminution.  This 
fact  is  well  illustrated  in  the  experiments  of  Lawes 
and  Gilbert  at  Rothamstead,  where  wheat  was 
grown  on  the  same  unmanured  field  for  forty 
vears  in  succession. 

Professor  Wiley  then  {massed  to  a  discussion  of 
the  sources  of  supply  of  nitrogen  used  as  plant-food, 
and,  after  giving  an  extended  account  of  the  most 
recent  researches,  summed  up  the  results  as  fol- 
lows: — 

1.  The  combined  nitrogen,  which  is  the  product 
of  vegetable  and  organic  life,  forms  the  chief 
source  of  nitrogen  for  the  growing  plant. 

2.  Before  it  is  assimilable  by  the  plant  it  under- 
goes a  process  of  oxidation,  which  is  due  solely  to 
a  living  organism. 

8.  The  nitrates  thus  formed  are  absorbed  by  the 
plant,  and  the  albuminoids  of  the  new  growth  are 
formed  from  the  nitric  nitrogen  by  a  [irocess  of  re- 
duction. The  nitrates  themselves  are  subject  to 
the  action  of  a  ferment,  by  which  a  deoxidation 
takes  place,  and  free  nitrogen  and  nitrous  oxide 
are  evolved. 

4.  Tlie  diminution  in  the  quantity  of  available 
nitrogen  thus  supplied  is  restored  by  the  fixation 
of  free  nitrogen  by  the  action  of  organisms  in  the 
soil,  or  by  the  oxidation  of  free  nitrogen  by  the 
interior  cells  of  the  plant  acting  in  a  manner  anal- 
ogous to  the  nitric  ferment  in  the  soil ;  or  by  the 
oxidation  of  free  nitrogen  by  electrical  discharges 
or  by  combustion. 

5.  The  quantity  of  combined  nitrogen  brought 
to  the  soil  and  growing  plant  by  the  rain-water 
and  the  atmosphere,  arising  from  the  last  two 
phenomena,  is  an  inconsiderable  amount,  when 
coroi)ared  with  the  whole  weight  recjuired  by  the 
crop. 

fcJince,  with  a  proper  economy,  the  natural  sup- 
plies of  potash  and  phosphoric  acid  may  be  made 
to  do  duty  over  and  over  again,  and  last  indefi- 
nitely, the  e<*(momist,  who  looks  to  the  welfare  of 
the  future,  need  have  no  fear  of  the  failure  of  these 
resourches  of  the  growing  plant.  Indee<l,  it  may 
be  said  that  the  available  quantities  of  them  may 
be  increasiKi  by  a  wise  practice  of  agriculture 
based  on  the  teachings  of  agricultural  cheniistry. 

But  with  the  increase  of  population  comes  an 
increased  demand  for  food,  and.  therefore,  the 
stores  of  available  nitrogen  must  l>e  enlarged  to 
supply  the  demands  of  the  increased  agricultural 
product.     It  is  certain  that,  with  new  analytical 
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methods,  and  the  new  questions  raised  by  iovesti- 
gation,  many  series  of  experiments  will  be  under- 
taken, the  outcome  of  which  will  definitely  settle 
the  question  of  the  entrance  of  free  nitrogen  into 
vegetable  tissues.  If  this  question  be  answered  af- 
firmatively, agricultural  science  will  not  place 
bounds  to  the  possible  pro<luction  of  foods.  If  the 
nitrofying  process  does  go  on  within  the  cells  of 
plants,  and  if  living  organisms  do  fix  free  nitrogen 
in  the  soil  in  a  form  in  which  at  least  a  portion  of 
it  may  be  nitrified,  we  may  look  to  see  the  quanti- 
ties of  combined  nitrogen  increase  pari  passu  with 
the  needs  of  plant  life.  Thus,  even  intensive  cul- 
ture may  leave  the  gardens  and  spread  over  the 
fields,  and  the  quantities  of  food  suitable  for  the 
sustenance  of  the  human  race  be  enormously  in- 
creased. 

In  regarding  the  agricultural  economies  of  the 
future,  however,  it  must  not  be  forgotten  that  a 
certain  degree  of  warmth  is  as  necessary  to  plant 
development  as  potash,  phosphoric  acid,  and  ni- 
trogen. If  it  be  true,  therefore,  that  the  earth  is 
gradually  c<x)ling,  there  may  come  a  time  when  a 
cosmic  athermacy  may  cxiuse  the  famine  which 
scientific  agriculture  will  have  prevented.  Fortu- 
nately, however,  for  the  human  race,  the  cereals, 
the  best  single  article  of  food,  are  peculiarly  suit- 
able to  a  cold  climate.  Barley  is  cultivated  in 
Iceland,  and  oatmeal  feeds  the  beet  brain  and 
muscle  of  the  world  in  the  high  latitudes  of 
Europe. 

It  is  probably  true  that  all  life,  vegetable  and 
animal,  had  its  origin  in  the  boreal  circumpolar 
regions.  Life  has  already  been  pushed  half  way 
to  the  e<(uator,  and  slowly  but  surely  the  armies  of 
ice  advance  their  lines.  The  march  of  the  human 
race  equatorwards  is  a  forced  march,  even  if  it  be 
no  more  than  a  millimetre  in  a  millenium.  Some 
time  in  the  remote  future  the  last  man  wUl  reach 
the  equator.  There,  with  the  mocking  disc  of  the 
sun  in  the  zenith,  denying  him  warmth,  flat- 
headed,  and  pinched  as  to  every  feature,  he  will 
gulp  his  last  mite  of  albuminoids  in  his  oatmeal, 
and  close  his  struggle  with  an  indurate  in  hospi- 
tality. 

NOTES  AND  NEWS. 
According  to  the  rei)ort  of  Gustavus  Hinrichs 
of  the  weather  8er\ic'e  of  Iowa,  that  state,  since 
the  middle  of  May,  has  been  subjected  to  a  drouth, 
the  most  severe  on  record.  The  most  serious 
drouth  preceding  the  present  one  prevailed  during 
June  and  July  of  1863,  when  for  sixty  days  no 
serviceable  rains  fell  in  Iowa  (Jity  ;  but  rains  had 
been  sufficiently  abundant  till  the  end  of  May, 
and  nearly  five  inches  of  water  fell  during  the 
first  ten  days  of  August.    In  the  early  summer  of 


1886,  the  last  good  rain  fell  on  May  18.  After 
that  time,  there  was  no  rain  reaching  half  an  incb 
until  August  4, — eighty-three  days  witboiit  a 
serviceable  shower !  The  total  rainfall  duxing^ 
thai  period  was  less  than  one  inch,  while  the  nor- 
mal rainfall  would  be  nearly  ten  and  a  half  inches. 
But,  notwithstanding  this  extreme  drouth,  it  can- 
not be  said  that  there  is  a  failure  of  crops ;  because 
farming  operations  in  that  state  are  so  diversified 
that  a  total  failure  is  almost  an  impossibility. 

LETTERS  TO  THE  EDITOE. 
\*Corre9iM»ndenta  art  requested  to  be  as  hrief  cm  fioMtfMe.    Tkm 
writer'M  name  la  in  atl  caaes  reoutrtd  aa  procfef  good  faith. 

Glaciers  and  g^lacialists. 

Ths  number  of  Science  for  the  23d-of  July  last  con- 
tains a  paper  by  Mr.  Jules  Marcou,  in  which  he  refers 
to  ray  memoir  on  Professor  Quyot  (published  by  the 
U.  S.  national  academy),  and  denies  statements  cited 
by  me  from  a  publicatdon  by  Professor  Gnynt  with 
regard  to  the  latter^s  Klacier  discoveries.  Mr.  Marcou 
commences  his  criticism  on  the  subject  with  the  fol- 
lowing paragraph  :  "At  Princeton  Guyot  was  lone 
isolated  from  intercourse  with  Swiss  naturalists ;  and 
at  the  close  of  his  life,  while  sufferinf^  under  the  mal- 
ady which  proved  fatal  in  1884,  he  put  forth  claims 
of  doubtful  value  These  are  the  facts."  Then 
follow  the  facts  as  Mr.  Marcou  understands  them. 

Mr.  Marcou's  statement  is  wrong  in  important 
points.  Professor  Guyot  gives  ^n  account  of  his  own 
dincoveries  of  1S38  in  his  niemoir  of  Professor  Agas- 
sis, which  was  read  before  the  national  academy,  the 
first  part  in  October,  1877,  the  second  in  April,  1878. 
This  is  six  years  before  his  decease,  while  he  was  still 
engatred  in  his  laborious  topographical  survey  of  the 
Catskills  The  following  is  the  paragraph  from  the 
Agassiz  memoir :  — 

"  In  the  spring  of  1838  I  had  the  pleasure  of  a  visit 
from  my  dear  friend  A^assiz  in  Paris,  where  I  then 
resided.  The  main  topic  of  conversation  was,  of 
course,  the  glaciers  He  put  me  au  courant  of  Char- 
pentier*s  view<a,  as  yet  imperfectly  published  (his  book 
having?  been  issued  only  two  years  later,  in  1840), 
and  adding  his  own  idea  of  a  general  glacier  era,  he 
urfred  me  to  turn  my  attention  to  these  phenomena. 
I  asked  to  be  allowed  to  suspend  my  judgment  until 
my  own  observations  should  justify  my  adhesion  to 
so  btartling  a  theory,  but  promised  to  visit  the  gla- 
ciers that  very  summer.  I  did  so,  and  an  exploriuf^ 
tour  of  six  weeks  in  the  Central  Alps  rewarded  me 
beyond  my  expectation.  The  glacier  of  the  Aar,  on 
which  Agassiz  began  two  years  later  (1840)  his  regu- 
lar system  of  observations,  taught  me  the  law  of  the 
moraines.  The  glacier  of  the  Rhone  gave  me  the 
law  of  the  more  rapid  advance  of  the  centre  of  the 
glacier,  and  that  of  the  formation  of  the  crevasses, 
both  transversal  and  longitudinal.  The  glacier  of 
Gries  showed  me  the  laminated,  or  ribboned  (blue 
bands)  structure  of  the  ice  deep  down  in  the  mass  of 
the  glacier,  and  the  law  of  the  more  rapid  advance  of 
the  top  over  the  bottom.  On  the  southern  slope  of 
Mont  Blanc,  the  great  glacier  of  La  Brenva,  with  its 
twin  rocks,  rising  like  two  dark  eyes  from  the  mid- 
dle of  the  ice  (they  are,  indeed,  called  by  the  moun- 
taineers the  '  eyes  of  the  glacier  *),  made  me  under- 
stand that  the  motion  of  the  glacier  takes  place  bv  a 
gradual  displacement  of  its  molecules  under  the  influ- 
ence of  gravity,  giving  it  a  sort  of  plasticity,  and  not 


AuouR  SO,  1886.] 


SCIENCE. 


163 


by  a  nmiilU neons  gliding  of  its  whole  roatii,  ai  be- 
lieved by  de  Saatsare.  All  thene  lawi,  deduced  fmm 
«  finl,  bat  atteDtive,  itady  of  the  phenomeoa  of  the 
glaciers,  were,  at  that  time,  —  exceptiog  that  of  the 
moraines,  —  new  for  science.  They  were  expoun'led 
by  me,  and  illustrated  by  HiaRrams,  at  the  meetiufr 
of  the  geological  society  of  Frauoe.  in  session  at  Por- 
rentrny,  the  sane  summer  of  1888 ;  and  I  had  the 
great  satisfaction  of  seeing  them  fully  conBrmed  by 
the  subsequent  observations  of  Agassis  and  others, 
which  furnished  the  precise  numerical  data  then 
wanting  for  their  complete  elucidation.  This  paper, 
however,  though  duly  mention <h1  in  the  proceedings 
of  the  geological  society  {BuUetin,  vol.  ix.  p.  407), 
was  not  printed,  owing  to  a  protracted  illness  of  its 
author  in  the  winter  following  But  on  the  occasion 
of  a  claim  by  Prof.  J.  D.  Forbes  to  the  discovery  of 
the  laminated,  or  ribboned,  structure  of  the  ice.  the 
portion  relative  to  this  subject  was  printed,  and  the 
whole  manuscript,  on  a  motion  of  Agassis,  w«s  de- 
posited, by  a  formal  vote,  at  a  voucher,  in  the 
archives  of  the  Soci<fty  of  natural  sciences  of  Neu- 
•chatel,  the  original  draft  being  now  in  my  hands.  If 
I  mention  this  circumstancb,  it  in  because  the  regret- 
table omission  of  the  publication  of  my  paper  was  the 
occasion  of  the  unfortunate  misunderstanding  which 
estranged  two  such  men  as  Agassiz  and  Forbes,  and 
which  I  feel  bound,  in  a  measure,  to  explain." 

The  manuscript  referred  to  in  the  latter  part  of 
this  citation  was  sent  to  the  Society  of  natural 
sciences  of  Neuchatel  early  in  1883,  was  read  at  the 
session  of  the  society  on  the  12th  of  April,  1888,  and 
published  in  its  Bulletin  of  the  same  year.  I  have 
a  copy  of  the  published  paper,  which  I  received  from 
the  secretary  of  the  Neuchatel  society.  It  is  in 
French,  as  first  written,  and  its  title  page,  and  also 
the  ctiver.  bears  the  heading,  '  Obwervations  sur  les 
glaciers  des  Alpes  en  1888,  par  M.  Arnold  Quyut.' 
I  had  thu4.  in  Quyot*s  memoir  of  Agassiz,  and  this 
publication  by  the  Society  of  natural  s?iences  of  Neu- 
chatel, the  fullest  authority  for  my  statements,  and 
also,  in  this  and  other  ways,  abundant  reason  for 
oonfidrnce  in  Professor  Quyot.  Moreover,  his 
memoir  of  Agassiz  bears  evidence  throuKhout  that 
his  friendship  for  Agassiz.  as  I  know  from  long  and 
intimate  intercourse  with  him,  was,  to  the  end,  that 
of  a  brother. 

In  the  same  memoir,  Guyot  says  of  Venetz  and 
Charpentier  —  names  mentioned  by  Mr.  Marcou  — 
and  of  Agassiz*s  great  results  : 

*'If  to  Venetz  and  Charpentier  belongs  the  honor 
of  having  first  proved  the  transportation  of  the  Swiss 
erratic  bowlders  by  the  agency  of  ice,  and  the  exist- 
once  of  great  glaciers  formerly  extending  to  the  Jura, 
to  Agabsiz  we  must  accord  the  merit  of  having  given 
to  these  facts  their  full  significance ;  of  having 
brought  them  before  the  world  at  large,  and  having 
made  the  glacial  question,  as  it  were,  the  order  of  the 
•day.  By  his  sagacity  he  found  glacial  action  where 
it  was  never  suspected  before,  pointed  it  out  to  the 
astonished  and  unbelieving  English  geoloKists  on  their 
own  soil ;  found  it  in  North  America  ;  traced  it  with 
ondoubted  evidence  in  the  temperate  regions  of 
South  America :  and  believed,  though  with  hardly 
sufficient  reason,  that  he  haa  seen  it  on  the  vast 
plains  of  the  Amazon.  He  prov*Hi  the  phenomena  to 
be  well-nigh  universsl.*'  Thus  Guyot  does  justice  to 
his  friend,  and  recognizes  the  earlier  work  of  Venetz 
sind  Charpentier. 

My  academic  memoir  of  Guyot  closes  with  the  fol- 


lowing sentence :  *'  As  fellow-students,  we  have 
special  reason  to  admire  in  Guyot  —  as  he  wrote  of 
Humboldt  —  *  that  ardent,  devoted,  disinterested  love 
of  nature. which  seemed,  like  a  breath  of  life,  to  per- 
vade all  his  acts  ;  that  deep  feelin?  of  reverence  for 
truth,  so  manifest  in  hire,  which  leaves  no  room  for 
selfish  motivcH  in  the  pursuit  of  knowledge,  and  finds 
its  highest  reward  in  the  possession  of  truth  itself.* " 
I  know  this  to  be  a  just  tribute. 

Mr.  Marcou's  remark  condemnatory  of  Professor 
Agasfliz*s  *  successor  at  Harvard  college,'  for  **  hav- 
ing denied,  in  toto^  in  a  publication  founded  by  Agas- 
siz, —  *  The  memoirs  of  the  Museum  of  comparative 
soOloKy,' —  his  [AgassizV]  great  discovery  of  the  *  ice 
age,'  but  having,  more  than  that,  ignored  him  alto- 
gether as  the  discoverer  of  the  existence  of  ancient 
glaciers  in  the  British  Dominions,  in  New  England 
and  New  York,  in  Brazil,  in  the  Straits  of  Magellan, 
and  in  Chili,"  is  essentiallv  groundless.  *The  memoirs 
of  the  museum,*  referred  to.  contain,  among  its  vol- 
umes, a  work  entitled  '  The  climatic  changes  of 
later  geological  time,  by  J.  D  Whitney,*  and  this 
is  the  only  ground  presented  by  Mr.  Marcou 
for  the  charge  he  makes.  Mr.  Whitney's 
work  opposes  accepteti  views  on  ancient  glacier  (Us- 
tribution,  and  therein  opposes  Agassiz,  and  nearly 
all  geologist*!  living ;  but  he  has  not  a  word  of  dis- 
paragement for  Agassiz,  and  gives  no  just  cause  of 
personal  complaint.  Mr.  Marcou*s  charge  airainst 
Mr.  Alexander  Agassiz  has  no  other  foundation,  and 
is  not  true  to  the  views  he  holds,  and  has  always 
held,  with  retrard  to  his  father^s  work  and  discoveries 
connected  with  glaciers  and  the  *  ice-age.'  The 
memoirs  of  the  museum  of  comparative  ze^Slogy, 
founded  by  Mr.  Alexander  Agassiz.  and  not  by  nit 
father,  has  been  for  some  time  sustained,  and  the 
museum  work  carried  on,  with  the  grandly  generous 
outlay  on  Mr.  Agassiz's  part  of  several  hundred 
thousand  dollars  ;  and  he  has  never  made  the  stipula- 
tion, which  the  objector  seemn  to  require,  that  the 
publications  should  contain  nothing  in  opposition  to 
his  own,  or  his  father's  opinions. 

Jamxs  D.  Dana. 
New  Havea,  Aug.  11. 


Lacnatrine  depoaita  of  Montana. 

The  examination  of  the  Gallatin  valley  in  Montana, 
by  the  writer,  under  the  supervision  of  Dr.  F.  V. 
Hayden,  during  the  summer  of  1885,  has  developed 
some  points  of  general  interest  in  relation  to  the  old 
lake  basins  of  that  region.  Dr.  Hayden  was  the 
first  to  demonstrate  the  fact  that  the  western  country, 
during  the  tertiary  period,  was  covered  to  a  greater 
or  less  excent  with  lakes,  the  waters  of  which,  as  the 
tertiary  period  progressed.  gra<lually  changed  from 
brackish  to  fresh  :  until  in  pliocene  time  there  were 
numerous  fresh- water  lakes  scattered  all  over  the 
area  of  the  west,  from  the  Mihsissippi  valley  to  the 
Pacific  coast. 

The  first  of  the  basins  described  by  Dr.  Hayden 
was  the  one  lying  east  of  the  Rocky  Mountains,  and 
extending  from  the  Niobrara  River  to  an  unknown 
distance  south  of  the  Platte  River.  He  estimated 
that  this  lake  must  have  occupied  an  area  of  from 
100.000  to  150,000  square  miles.  To  the  beds  depos- 
ited in  this  lake  the  name  of  the  Loup  Fork  group 
WAS  given  ;  and  they  were  found  to  shade  impercep- 
tibly into  an  upper  group,  to  which  he  gave  the  name 
of    Pust-Pliocene,    the    lower    strata    having    been 
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referred  to  the  pliocene  from  a  study  of  the  abun- 
dant vertebrate  remains  foand  in  them. 

In  1871  the  writer  accompanied  Dr.  Hayden's 
expedition  of  that  year  from  Utah  acroes  the  Snake 
River  plains,  through  Id&ho  to  Montana.  Old  lake- 
beds  were  found  fillinf?  many  of  the  valleys, — the 
expansions  of  alt  the  more  important  rivers  and  many 
of  their  tributaries  having  once  been  lakes.  The 
lacustrine  deposits  consisted  mainly  of  sands,  arena- 
ceous clays,  and  what  were  called '  marls  '  They  were 
recofirnizefi  to  be  precisely  like  the  beds  of  the  Loup 
Fork  group,  generally  lif?ht  colored,  whir«.  creamy 
yellow,  or  ashy  f?ray,  and  were  referred  by  Dr. 
Hayden  to  the  pliocene,  from  their  litbological  char- 
acters. He'  supposed  that  the  lakes  dated  back  to 
the  pliocene,  and  that  the  waters  gradually  subsided 
during  quaternary  times.  Specimens  of  the  rocks 
were  collected,  in  1871  and  1873,  and  deposited  in 
the  Smithsonian  institution.  The  only  fossils  obtained 
in  1871  were  a  fratrment  of  the  jaw  of  Anchitherium 
agreste,  associated  with  a  helix.  Pliocene  fossils 
were  found  by  Dana  and  Grinnell,  in  1874,  in  a  basin 
on  a  branch  of  Smithes  River  in  Montana,  but  the 
beds  from  which  they  were  obtained  were  only  fifty 
feet  in  thickness,  and  differ  from  the  beds  of  the 
other  lacustrine  areas  in  the  mountains.  The  data 
as  to  the  age  of  these  supposed  pliocene  deposits  is 
therefore  meagre.  Some  facts  of  rather  recent  dis- 
covery, however,  seem  to  indicate  that  possibly  their 
age,  and  their  contemporaneity  with  the  original 
Loup  Fork  beds  and  the  i»o»t  pliocene  of  Hayden, 
may  eventually  be  established  by  the  study  of  the 
litbological  characteristics  of  the  various  basins.  At 
any  rate,  certain  lines  of  investigation  are  suggested 
that  promise  interesting  results. 

Somowhat  more  than  a  year  ago  Mr.  Ge^^rge  P. 
Merrill,  of  the  national  museum,  informed  me  that 
in  arranging  the  *  pliocene  marls  *  and  sands  that  I 
had  collected  in  1871,  he  was  struck  with  their 
peculiar  appearance  ;  and  upon  subjecting  them  to  a 
microscopic  examination,  he  bad  found  them  to  be 
composed  mainly  of  volcanic  material,  several  of 
them,  in  fact,  being  wholly  composed  of  volcanic  or 
pumiceous  glass.  These  specimens  were  from  some 
of  the  valleys  in  the  upper  branches  of  the  Jefferson 
River.  Although  some  of  the  coarser  strata  of  the 
deposits  were  recognized  in  1871  as  being  of  volcanic 
origin,  that  the  peculiar  ashy  gray,  drab,  and  cream- 
colored  beds  so  characteristic  of  the  lacustrine  areas 
were  of  a  similar  origin,  was  first  demonhtrated  by 
Mr.  Merriirs  examinations.  This  discovery  gave 
additional  interest  to  the  study  of  the  Gallatin  valley 
lacustrine  area,  which  has  been  our  field  of  study  for 
the  past  two  seasons. 

The  specimens  collected  in  the  summer  of  188«5 
have  also  been  examined,  and  they  reveal  the  fact 
that  the  so-called  marls  and  sands  are  composed 
largely  of  pumiceous  glass,  which  was  in  all  proba- 
bility ejected  into  the  air  from  volcanic  vents,  and 
deposited  in  the  quiet  waters  of  the  lake.  The  char- 
acter of  the  beds  is  such  that  they  are  very  readily 
eroded  and  broken  down,  which  probably  accounts 
for  the  removal  of  so  enormous  a  mass  from  the  cen- 
tral portions  of  the  valley.  How  great  the  thickness 
of  the  original  deposit  was,  it  is  impossible  to  say 
exactly  ;  still,  the  remnants  on  the  south  east  side  of 
the  basin,  near  Bozeman,  represent  a  thickness  of  at 
least  eight  hundred  to  a  thousand  feet.  Only  the 
eastern  side  of  the  valley  has  as  yet  been  re-exam- 
ined, and  the  beds  are  so  generally  concealed  along 


the  edge  of  the  mountains  that  it  is  difficult  to  obtain 
a  connected  section  in  detail :  the  general  aectioD^ 
however,  has  been  determined.  As  in  the  case  of 
the  Loup  Fork  section,  near  the  mountains,  and  in 
the  lake  basins  of  other  portions  of  Montana,  there 
is  a  progression  from  calcareous  beds  up  through 
loosely  coherent  sands  to  conglomerates,  which  cap 
the  series.  Creamy -white  limestones  with  veins  of 
quartz  or  chalcedony  are  the  lowest  rocks  of  the  lake 
series  in  the  Gallatin  valley ;  and  above  them  are 
light  yelto^i  ish-gray,  marly-looking  sands,  distinctly 
stratified.  They  are  highly  calcareous,  but,  after 
treatment  with  hydrochloric  acid,  the  residue  is 
found  to  be  mainly  made  up  of  particles  of  glass.  In 
the  central  portion  of  the  section  near  Bozeman,  the 
beds  are  composed  almost  purely  of  pumiceous  glass, 
while  the  upper  portions  show  a  mingling  of  particles 
of  crystalline  rocks  with  the  glass.  The  crystalline 
particles  were  evidently  derived  from  the  mountains 
near  by,  when  they  formed  the  shore  of  the  lake. 
The  pumiceous  particles  in  the  Ghillatin  valley  speci* 
mens  are  sharp  and  ansular,  and  show  no  evidence 
of  attrition.  The  conclusion  seems  inevitable  that 
this  material  was  thrown  into  the  air  from  some  vol* 
canic  vent  or  vents,  perhaps  in  repeated  showers, 
and  deposited  in  comparatively  quiet  waters.  As 
the  lake  became  more  and  more  filled  up,  there 
appears  t->  have  been  more  agitation  in  its  waters^ 
and  particles  worn  from  the  shores  were  mingled  with 
the  volcanic  materials.  That  the  latter  was  not 
carried  in  by  water,  seems  probable,  for  the  central 
portions  of  the  beds  are  almost,  if  not  entirely,  made 
up  of  glass  alone ;  and  moreover,  the  finely  com- 
minuted condition  of  the  particles,  and  their  homo- 
geneity in  close  proximity  to  the  shore,  confirm  the 
view  that  they  are  wind-carried.  The  general  resem- 
blance of  the  Montana  sections  to  those  of  the  Loup 
Fork  region  led  me  to  look  up  in  the  national  museum 
some  of  the  Loup  Fork  fossils  collected  by  Dr.  Hayden 
from  1856  to  1857,  and  described  by  Dr.  Leidy. 
Sufficient  material  for  microscopic  examination  was 
found  adhering  to  many  of  the  bones,  and,  in  nearly 
every  case,  pumiceous  particles  were  recognized  in 
the  sand.  Specimens  sent  to  the  writer  within  the 
last  three  months,  from  several  localities  in  northern 
and  north-western  Nebraska,  and  from  north-western 
Kansas,  have  also  contained  similar  volcanic  glass. 
Mr.  G.  P.  Merrill,  in  the  "  Pn)ceedings  of  the  national 
museum  for  1885'  (p.  99-100),  has  described  volcanic 
dust  from  southern  Nebraska.  Dr.  M.  E.  Wads- 
worth  {Science^  vi.  p.  63)  describes  similar  material 
from  south-east  of  the  Black  Hills  in  Dakota ;  and 
Prof.  J.  E.  To<ld  discovered,  in  1885,  in  eastern  and 
north  eastern  Nebraska,  beds  of  siliceous  material, 
which  were  identified  by  Mr.  J.  S.  Diller  as  being 
composed  largely  of  volcanic  glass  {Science^  vii.  p. 
373).  We  find,  therefore,  that  not  only  is  there  a 
resemblance  in  appearance  and  in  the  order  of  suc- 
cession between  the  Loup  Fork  beds  and  the  lacus- 
trine strata  of  Montana,  but  that  in  both,  volcanic 
dust  or  pumiceous  glass  enters  largely  into  their  com- 
position ;  and  it  is  suggested  that  future  investigations 
may  possibly  lead  to  a  determination  of  their  age 
through  the  careful  study  of  this  volcanic  material. 

The  fresh- water  tertiary  formations  east  of  the 
Rocky  Mountains,  and  even  iu  the  mountains,  have' 
been  supposed  to  differ  from  those  in  the  west  (in 
Idaho,  Nevada,  and  Oregon),  where  the  accumulation 
of  volcanic  sidiments  in  the  old  lake- basins  has  been 
recognised  by  Newberry,  King,  Russell,  Gilbert,  and 
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othen.  Will  we  not,  therefore,  ha^e  to  cat  down 
Tery  materially  the  Rreat  length  of  time  generally 
beNeTed  to  have  elapeed  in  tbie  region  from  the 
beginning  of  thin  lacustrine  period  to  the  present 
time,  when  we  find  that  a  great  portion  of  the  sedi- 
ment that  once  filled  the  lakes  is  due,  not  to  the  pro- 
ducts of  erosion,  as  has  hitherto  been  supposed,  but 
to  repeated  showers  of  volcanic  dust  f  Again,  do  not 
these  volcanic  materialR,  which  must  have  fallen  in 
showers  over  a  large  extent  of  country, — accumulat- 
ing in  some  canes  in  beds  forty  to  ninety  feet  thick, 
— account  for  the  perfect  preservation  of  the  verte- 
brate remains  which  characterize  the  formations  in 
so  many  parts  of  the  west ;  and  is  there  not  also 
suggested  one  possible  cause  for  the  extinction  of 
some  of  the  many  groups  of  animals  which  have  at 
present  no  descendants  in  this  region,  and  whose  only 
remains  are  the  bony  fragments  found  in  these  lacus- 
trine deposits  t 

A.  C.  Pbale. 
U.  S.  geologioAi  surrej. 

CaroiTorona  prairie  dog^a.— CamiTorona  oriolea. 

The  statement  of  R.  W.  Sbufeldt  that  his  pair  of 
young  prairie  dogs  took  kindly  to  a  meat  diet  {iici' 
ence,  viii.  p.  102)  attracted  mv  attention  and  inter- 
est, for  it  recalled  to  my  mind  an  experience  of  my 
own  in  the  summer  of  1888.  Having  a  pair  of  the 
marmots  at  this  moment  under  observation  here,  I 
determined  to  try  them  with  a  piece  of  raw  beef, 
and  the  eagerness  with  which  they  plunged  at  it  (for 
their  avidity  cannot  be  characterised  by  any  milder 
word)  was  certainly  something  very  astonishing. 
Their  ordinary  vegetable  food  they  take  quietly^  but 
the  beef  si^emed  to  set  them  frantic.  They  acted  as 
though  they  were  famishing,  —  they  seized  it  so 
fiercely,  fighting  with  one  another  for  it,  and  hasten- 
ing back  t<>  ask  for  more.  And  so  it  has  continued. 
Their  owner  fears  to  feed  them  with  it  exclusively, 
but  gives  them  more  or  less  daily,  and  the  contrast 
between  their  eagerness  for  the  meat  and  their  quiet 
consumption  of  vegetables  is  a  very  instructive  les- 
son. Their  stomachs,  out  on  the  plains,  always 
hold  vegetable  contents  and  nothing  else.  This  was 
doubtless  the  first  piece  of  meat  ever  tasted  by  either 
of  these.     Whence  this  craving  appetite  ? 

The  experience  of  1838  to  which  I  referred  was 
this :  That  was  in  the  earlier  days  of  my  '  natural 
history,'  three  years  before  my  first  ichtbyological 
paper  was  written.  I  had  taken  three  young  Balti- 
more orioles  from  their  nest,  but  feared  that  I  should 
lose  them,  for  they  refused  every  variety  of  food  I 
offered  them.  At  that  time  I  was  collecting  birds 
lealously,  and  was  skinning  several  of  them  daily. 
As  I  was  preparing  a  specimen,  one  of  the  vouug  ori- 
oles was  sitting  on  my  table,  very  stupid  indeed, 
head  drawn  in,  not  life  enough  to  utter  a  sound, 
thoroughly    dumpish.      Without    knowing    why,    I 

Sicked  up  a  bit  of  the  bird^s  fiesh  and  offered  it  to 
im.  To  ray  great  surprise  he  swallowed  it  on  the 
instant,  and  roused  himself  at  once.  That  one 
mouthful  bad  done  him  so  much  good  that  he  wanted 
more.  I  took  him  on  my  finger  and  fed  him  piece 
after  piece,  tilt  his  throat  was  swelled  out  like  au 
over  fed  chicken^s  crop,  and  I  feared  to  give  him 
more.  He  settled  himself  down  with  great  satisfac- 
tion, and  went  to  sleep.  I  fed  his  brother  and  sister 
in  the  same  way  ;  and  from  that  time  till  they  were 
folly  grown  they  had  not  a  mouthful  of  food  except 


the  fiesh  of  the  birds  I  was  skinning.  Their  eager- 
ness for  the  meat  was  extreme.  They  learned  the 
bird-skinning  business  to  perfection.  As  soon  as  they 
saw  me  prepared  for  work,  they  all  gathered  about 
the  specimen,  ravenous  for  meat,  and  I  almost  al- 
ways commenced  to  skin  my  bird,  with  an  oriole  sit- 
ting on  each  band,  and  one  on  the  specimen  itself^ 
and  with  three  little  heads  down  over  the  al)domen, 
where  the  first  cut  was  to  be  made  (they  knew  the 
p(Mnt  well  enough);  and  the  instant  I  opened  the 
skin,  in  went  three  bills,  digging  and  tearing  fiercely 
for  their  food,  and  continuing  at  it  as  I  continued 
my  work,  till  their  appetites  were  satisfied. 

I  do  not  know  that  this  fact  concerning  the  Balti- 
more oriole  has  ever  been  reported.  I  recollect  men- 
tioning it  to  Mr.  Audubon,  but  it  was  after  his  ac- 
count of  the  species  had  been  published. 

W.  O.  Ayrbs. 
New  LondOD,  Codd.,  Aug.  11. 


Flooding^  the  Sahara. 

In  our  own  country  an  evaporation  of  two  feet  per 
vear  is  a  small  figure,  and  twice  that  amount  has 
been  recorded  in  some  cases ;  so  that  it  would  seem 
to  be  safe  to  assume  that  it  would  exceed  the  latter 
value  in  the  north  of  Africa.  Taking  Mr.  LeConte's 
figures  (Science^  vol.  viii.  p.  85),  and  an  evaporation 
of  two  feet  per  year,  and  the  cubic  feet  evaporated, 
on  an  area  of  8,1(X)  square  miles  would  be  2  X  864.- 
280  X  10 »  cubic  feet  =  1,728,460  X  10*  cubic  feet  per 
year.  But  the  infiow,  according  to  his  assumptions,, 
would  be  1,262,277x10^  cubic  feet  per  year ;  so  that 
at  the  rate  of  two  feet  of  evaporation  per  year,  the 
amount  evaporated  would  be  1.8  times  the  amount  of 
the  infiow.  In  other  words,  at  the  rate  of  infiow 
assumed,  the  depression  to  be  fiooded  would  never  be 
so  far  filled  as  to  make  a  surface  of  8.1(X)  square 
miles  :  and  if  the  evaporation  be  four  feet  per  year, 
the  infiow  would  necessarily  be  nearly  three  timea 
that  assumed  by  Mr.  LeConte. 

Di  VoLSON  Wood. 
Hoboken,  Aug.  14. 


Barometer  expoaure. 

The  discussions  in  Science  relating  to  the  effect  of 
high  winds  upon  the  indications  of  a  barometer  in  & 
room,  have  been  highly  interesting.  I  only  desire  at 
this  time  to  present  a  few  facts  that  bear  upon  the 
problem,  and  to  correct  a  few  misconceptions  No 
one  that  has  attempted  making  a  fire  in  a  very  cold 
room,  on  a  very  windy  day,  with  a  refractory  chim- 
ney in  the  fore  ground,  can  be  easily  convinced  that 
there  is  much  of  a  draft  up  a  cold  chimney,  even  with 
a  hurricane.  Even  if  there  were  such  draft,  the  air 
must  fiow  in  through  all  the  cracks,  especially  on  the 
windward  eiide,  and  equilibrium  would  thus  be  kept 
up.  It  should  be  noted  also  that  the  wind  does  not 
blow  steadily,  but  rather  in  gusts  :  consequently  there 
can  be  no  such  thing  as  a  permanent  lower  pressure 
inside  than  outside  a  room,  but  a  momentary  depres- 
sion by  a  gust  would  be  relieved  almost  immediately 
by  the  lull. 

This  is  shown  beautifully  by  a  barograph  properly 
arranged.  All  references  will  be  to  a  barograph  in- 
closed in  a  tight  glass  case,  such  as  has  been  adopted 
by  Mr.  Hough  of  Albany.  The  fiuctuations  are  so 
rapid  that  they  cannot  be  seen  on  a  sheet  carried  at 
the  rate  of  one  to  two  inches  per  day,  but  only  upon 
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ooe  carried  from  teven-teDths  of  an  inch  to  one  inch 
per  hoar.  In  the  Iatt(>r  case*  with  a  very  high  wind 
■sometimes,  but  rather  the  exception,  there  will  be 
seen  fine  serratirmg,  at  intervals  of  one  or  two  min- 
utes, having  the  appearance  of  a  very  fine  saw. 
These  serrations  are  quite  regn1>^'f  *i>^  ^^^  b^°  ^^'J 
during  the  high  wind.  The  greatest  fluctustion  can- 
not be  more  than  eifrht  one  thousandths  of  an  inch 
and  seldom  are  above  four  one  thousandths  to  six  one 
thousandths.  It  is  probable  that  the  wind  influences 
these  fluctuations,  but  it  is  very  difficult  to  determine 
just  how.  That  a  high  wind  does  not  always  produce 
them  is  quite  remarkable.  Returning  to  our  drawing 
chimney,  it  would  seem  an  interesting  computation 
as  to  how  long  a  Rrust  would  need  to  last  in  order  to 
draw  out  of  a  chimney  one  foot  square  sufficient  air 
to  produce  the  supposed  depression. 

If  we  consider  that  the  barograph  is  inclosed  in 
an  almost  air-tight  case,  we  have  still  another  addi- 
tion to  our  problem.  Even  if  there  were  a  with- 
dmwal  of  air  from  the  room,  is  it  possible  for  the 
influence  to  reach  the  inside  of  the  case  before  the 
lull  has  made  a  ohangef  A  partial  answer  to  this 
■question  may  be  had  by  experimenting  with  the  case, 
if  the  door  be  opened  rather  suddenly  a  partial 
vacuum  is  formed,  or  a  jar  occurs,  which  moves  the 
float,  and  the  pencil  falls  or  rises  according  as  the 
barometer  has  previously  had  a  tendency  down  or  up. 
This  eff«*ct  is  onlv  two  one-thousandths  of  an  inch ; 
and  it  is  very  rare  that  an  influence  greater  than  that 
can  be  brouRrht  to  bear  upon  the  apparatus  under 
these  conditions.  It  would  seem  as  though  the  effect 
produced  by  opening  or  closing  the  case  may  be  many 
times  greater  than  the  utmost  that  can  come  from 
an  intermittent  wind. 

If  we  turn  to  the  orifdual  letter  by  Mr.  Clayton 
•(vol.  vii.  p.  484),  we  Fhatl  find  these  particular  cases 
given  by  him  :  l\  **  On  March  16  the  wiud^s  velocity 
rapidly  rone  from  five  to  thirty  five  miles,  and  the  bar- 
ometer suddenly  fell  five  one  hundredths  of  an  inch  ;^* 
'2^.  *'  DurinflT  a  sudden  gu<(t  attending  a  shower,  last 
summer,  the  barometer  fell  a  tenth  of  an  inch,  and 
immediately  rope  atrain  as  the  gust  ended  ;*^  8\  '*It 
Jthe  presfiure]  fell  as  muoh  as  a  tenth  of  an  inch  dur- 
ing a  seventy-mile  wind  in  February.^*  It  will  be 
seen  that  each  of  these  cases  occurred  under  abnor- 
mal 1  conditions,  and  just  at  the  time  when  we  would 
naturally  expect  such  fluctuations  \  but  they  can 
liardly  be  due  to  the  wind,  as  they  are  often  noted 
when  there  is  no  hi^h  wind.  The  wiod^s  action  is 
intermittent,  and  there  is  no  evidence  whatever  of 
this  most  important  fact  making  itself  known.  It  is 
a  matter  of  regret  that  Mr.  Clayton  did  not  open  and 
shut  his  trap-door  at  intervals  of  five  or  ten  minutes, 
for  an  hour  or  so.  He  would  have  settled  the  ques- 
tion beyond  doubt  if  he  had  done  this. 

Much  has  been  written  in  regard  to  the  evidence 
of  observations  on  Mount  Washington.  Mr.  H.  A. 
Hazen  has  given  a  partial  discussion  of  the  Mount 
Washington  records  in  the  '  Aynual  report  of  the 
-chief  signal  officer,'  for  1882.  He  there  has  shown 
that  the  effect  of  the  wind  upon  the  computed  eleva- 
tion changes  sign  at  a  velocity  of  twenty -five  to 
thirty  miles  per  hour  ;  i.e.,  instead  of  the  effect  being 
zero  when  there  was  no  wind,  it  was  really  zero  with 
a  wind  of  twenty-five  to  thirty  miles  per  hour.  This 
is  a  fair  indirect  proof  either  that  the  wind  does  not 
•cause  the  fluctuation,  or,  if  it  does,  that  another  force 
is  superposed  upon  it. 

It  is  hazardous  drawing  conclusions  upon  the  facts 


thus  far  developed.  It  may  be  that  the  wind  cut 
produce  more  than  t>ne  effect,  and  that  the  serrmtioii 
effect  above  alluded  to  is  not  the  only  one  to  be  con- 
sidered. The  weight  of  evidence  seems  to  b^  rather 
against  any  great  depression  being  produced.  Ifr. 
Clayton  will  do  meteorology  a  great  service  by  trjiDff 
a  few  experiments.  If  his  barograph,  shut,  is  carried 
along  only  two  inches  a  day,  opening  the  trap-door 
ten  minutes  will  g^ve  only  one  seventy- second  of  an 
inch  for  the  pencil  to  move  in.  The  difficulty  can  b^ 
obviated,  however,  by  letting  an  attendant  note  the 
movement  of  the  pencil  (if  there  be  any)  and  carefnlly 
take  the  time  of  the  fluctuations,  if  the  time  of 
manipulating  the  trap-door  be  also  taken,  a  compari- 
son of  times  will  settle  the  question. 

QAir. 

Aug.  10. 

A  case  of  inherited  polydactylism. 

In  the  sprinflT  of  18881  saw  and  examined  a  case  of 
inherited  polydactylism,  which  I  think  worth  record- 
ing. While  enjoying  the  hospitality  of  a  friend,  in  a 
charming  ravine  opening  into  Napa  Valley  from  the 
mountains  on  the  webt  side,  my  attention  was  drawn, 
by  my  intelligent  hostess,  to  the  hands  of  a  German 
laborer  at  work  in  the  garden.  There  were  six  well- 
formed,  usable  fingers  on  each  hand.  The  metacar- 
pals were  of  the  normal  number,  but  the  fifth  bore 
two  fingers.  The  supernumerary  little  finger  differed 
from  the  true  little  linger  only  in  being  much  smaller. 


I  give  a  rude  drawinf?  of  the  left  hand,  made  on 
the  spot,  showing  the  size  and  position  of  the  super- 
numerary finger. 

I  inquired  concerning  his  family  history  in  this  re- 
gard. His  account  is  given  in  the  following  dia- 
gram, in  which  I  have  italicized  those  who  are  or 
were  polydactylous : 


Bflateraal  Grandfather.    Matf:mal  Orandmother. 


Father. 


Mother. 


I  Shiter*.    Bro. 

Peter  IVeitner,    a,  b,  c,  d;  a. 

Children. 

It  is  seen  that  the  deformity  was  inherited  from 

his   mother's   maternal   grandmother ;   that,  besides 

himself,  it  has  affected  one  sister,  out  of  four,  and 

one  brother,  and  has  been  trauRmitted  to  the  children 

of  the  sister,  thus  affecting  at  least  four  firenerationa. 

Joseph  Le  Conte. 
Berkeley,  Cal.,  Aug.  5. 


''Thumb  marks. 


f» 


One  of  the  anatomical  characteristics  recently 
brought  within  the  area  of  anthropological  investiga- 
tion is  the  marking  on  the  skin  of  the  hand,  espe- 


sciEJfCJs. 


dalif  of  the  thumb.  IndMd,  &  pr«p«aitioD  hu  b«an 
Bwd«  to  IU3  tku  charactariitic  for  identifyioK  the 
OhinoM  Mnigrant*  to  CaliFomia.  In  Oermuiy,  npc- 
oImUj,  ettinpti  hav«  beeo  iiie,dB  to  thow  tbM  thete 
maninga  lutTe  racial  uguiflcanc*.  Hai  it  ever  beea 
notiocd  tlul  thii  custom  haa  b««ii  borrowBd  from 
Chiuft,  whara  tbe  thumb  and  Sufrer  marklnga  ara 
oaed  torpmpoa—  of  ideatifioatjon,  and  b;  iUiteratea 
in  ripung  paper*  t  Tuthe  '  Proceed ini[i  of  tbe  China 
branch  M  the  Boyal  Aaiatic  eodety,'  tor  1847,  p.  11, 
ii  an  article  on  Und-teDare  in  Cbioa,  by  Thoa.  T. 
Meadow*.  Appended  to  thii  article  ii  a  copy  of  a 
deed  bearing  the  thamb-aixoature  of  tbe  grantor,  a 
vtman.  Chinaee  aailor*  ibipping  on  junka  are  made 
to  ngu  with  flve  flngan,  in  order  to  get  a  more  cer- 
tain identifleatioD.  Dr.  D.  B.  llcCartae  inform*  ni 
(bat  the  Chineae  clan  the  itriae  at  the  eadi  of  the 
finger*  into  '  pot* '  when  amaged  in  a  coil,  and 
'  hooka '  when  Uiey  form  a  curring  loop.  They  aay 
that  two  men'*  tbumfaa  may  be  alike,  but  that  it  ii 
hardly  poaaible  that  their  haada  would  make  aimilar 
pot- hooka. 

Waltxb  Houaa. 
It.  8.  Dational  mnwom,  Aut.  to. 


nerve-fibre  oour*M  in  tb«*«  amaU  braina,  a  difficulty 
which  haa  been  to  a  great  extent  removed  b;  im- 
iveil  microapopie  method) ;  aecond,  from  the  fol- 
'ing  fact :  the  anterior  commitaure  in  the  mam- 
malian brain  coniiita  of  two  diviaiont,  one  going  Ur 
the  olfactory  lobee,  the  other  to  tbe  temporal  lobe*. 
Beoent  authon  have  been  led  toconfnae  the  commia- 
ture  which  really  repreeeola  the  corpoi  calloaiuDr 
with  tbe  firat-mentioned  diviaion  of  the  anterior  com- 
miuare,  the  tmth  being  that  the  ditiribntion  of  tfai* 


•tudying  the  cerebral  commiraurea  in  typea  of  alf  the 
lower  ordera,  in  the  moat  thorongh  manner ;  and 
found  that  tbe  corpoa  calloaum,  ao  far  from  being  a 

the  reptile*,  bird*,  and  Amphibia,  and  pr^abl^ 
alao  in  the  Dipnoi  and  other  fiihea.  In  abort,  thia 
commianire  i>  a  primitiTS  character  of  the  Tertebr*t« 
brain.  Ao  account  of  the  rteps  which  led  to  thia 
concluiion  would  exceed  the  due  limit*  of  thia  article, 
but  an  outline  of  tbe  reaultl  may  be  given.' 

For  our  preeent  purpoie,  we  mnat  recall  the  em- 
bryonic  poaition  of  tbe  mammalian  corpni  cailocoiD 


The  corpus  calloaum  In  the  lower  vertebrate*, 

Tbe  oorpn*  calloanm,  or  great  eommlerare  of  nerve 

fibre*  oonneetiag  tbe  cerebral  bomiipberei,  ha*  long 

been  one  of  the  landmark*  of  comparative  Bnatoitty. 


—  A  vertloU  (eotloa  at  tbe  fr«> 
lio  I  Rata  fculmla):  acm.anEenor 
naUante ;  ee.  or  eai,  oorpoi  oal- 
um;  dc.  or  v;  third  Tenirlol*  ;  fm. 


a*  a  delicate  bundle,  traveritng  the  tbin  wall  which 
nnite*  tbe  bemiapheree,  and  known  ai  tbe  '  lamina 
terminali*.'  Below  thi*,  in  the  lamina,  i*  another 
Bbre-bundie,  the  anterior  commiaiure.  In  tbe  pla- 
cental mammal*,  the*e  boodle*,  from  the  time  of  their 
flr»t  development,  are  separated  by  an  interval  or 


mamm*!*  from  the  lower  orders  of  vertebrate*.  In 
fact,  Owen  long  maintained  that  the  ciirpa*  caUoanm 
proper  waa  wanting  in  tbe  marsupial*  and  tbe  moa- 
otremn  ;  and  bia  authority  on  this  point  waa  gen- 
erally accepted  nntil  flower,  in  11J8C,  demonttrated 
tliat  tbis  commiiaure  i*  well  developed  in  these  ani- 
mal*, although  much  smaller  in  relation  to  the  sisa  of 
the  anterior  commiiaure.  These  observation*  wer* 
•oon  conflrmwl  by  Sander. 

It  i*  an  intereiting  fact,  as  an  example  of  knowl.  ' 
edge  apparently  going  backwards,  that  tbe  earlier 
anatomists,  in  atudying  these  commiacure*,  hit  much 
nearer  the  truth  than  their  succeniors.  Fur  instance, 
that  acute  observer.  Meckel,  bo  long  ago  a*  1816,  cor^ 
recti*  deecribed  tbe  corpua  calloaum  in  the  brain  of 
th»  duck,  and  Hriasner  foand  it  in  tlie  brain  of  the 
tmf;,  in  1B0T.  Other  anthora  gave  more  or  leas  ac- 
cnrata  accounts  ol  thi*  organ  in  the  lower  verte- 
brate*. Ifore  recently,  in  1875,  Sticda  found  it  in 
the  brain  of  the  turtle.  In  face  of  theae  statements, 
all  nibMauent  authorities,  including  Ifibalkovic*,  Bl. 
BOckbard,  Bellonci,  and  Stieda(with  the  exception 
of  bia  one  obaervalion  mentioned  above),  hold  that 
the  corpus  callo«nm  Brat  ari*ea  among  the  mammals. 
Thi*  error,  as  it  bow  appear*,  has  sprung  from  two 
eauae* :   first,  from   the  difficulty  of   following  tbe 


•eptnm  ;  but  in  the  marsupial  brain  at  an  earl; 
stage,  tbey  lie  close  together  in  the  middle  line  very 
much  as  they  are  represented  in  fig  8  in  the  turtle'* 
brain  (tal  and  aem),  the  upper  bundle  bending  up 
wards,  like  a  horsesboe  :  the  lower  paanng  ontward* 
in  the  floor  of  the  lateral  ventricle  (te). 

In  the  brain  of  the  frofr,  in  vertical  aection  (fig.  1), 

we  obeerve  two  bandies  similarly  placed  in  (he  Luni- 

na  terminali*.     Tbe  lowermoat  (acni)  consista  of  two 

parts  of  unequal  *i*e,  tbe  larger  part  paaaiog  for- 

>  See  MorvholoaiiehMiJaJirlmi*.  ill,  Auguit. 
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yiaxAs  to  tbe  olfactory  lobes,  tbe  BmBller  panmnf; 
bickwardi.  They  correspood  in  digtribatioa  to  tbe 
two  divinoiK  of  lh«  BntfriorcoiiiiiiinureiD  thp  mani- 
iubI.  Dors  the  upper  bundle,  tben.  represent  the 
<;orpu*caIloiuiii  T     When  we  follow  tbe  diitribution 


rore-brsln  ot  tbe  to 


of 


Gbrea  to  tbe  upper  inoer  cell-area  of  the  hem- 
ispfaeres,  this  quetitioii  «eems  clearly  amwered  in  tfa« 
affirmative.  But  hers  ariacs  a  difficulty  ;  this  bundle 
Uei  below  tbe  fnrameu  of  llonro,  and  its  fibres  peas 
upwards  brhind  the  rorsmen,  and  tben  forwards 
above  it  This  is  exactly  Che  reverse  of  their  posi- 
tion in  the  mammalian  brain  ;  but  an  explanation  is 
found  in  the  fact  that  tbe  frojj'a  brain  retains  many 
&b  characters,  and,  amonft  them,  a  large  rentricle 
<tbe  ventriculuB  cominuuis)  common  to  tbe  two  henii- 
spheres,  with  the  cerebral  commiasurM  lying  in  its 
floor.  The  brain  of  the  turtle  gives  as  a  step  nearer 
the  mammalian  type  ;  for  here,  as  in  the  mammal, 
the  cerebral  commissurea  lie  in  the  front  wall  of  tbe 
common  ventricle,  and  the  calloaal  bundle  passes 
upward]  in  front  of  the  foramen  of  Monro,  and  its 
fibres  spread  like  rays  over  the  entire  tuner  wall  of 
the  hemispheres.  Kemoving-  all  further  doubt  that 
this  bundle  is  homolofrous  with  tbe  corpus  calloeum, 
is  the  Fact  that  connected  with  it,  aa  in  the  mam- 
mals' brain,  are  fibres  passiog  backwards  and  down- 
wards into  a   region   which  corretpondf   with   the 


the  duok  {Ana* 


mammalian  hippocampus.  These  fibres  are  usually 
described  as  the  commigaural  portion  of  tbe  foruiz. 
The  snake's  brain  (Tropidonotus)  gives  us  a  higher 
step,  for,  elthough  the  corpus  callusum  is  a  leas  dis- 
tinct bundle,  fibres  are  observed  descending  in  the 
lamina  tormioalia,  which  in  their  relations  closely  re- 
semble tbe  columns  of  the  fornix, — aaother  struc- 
ture which  has  been  aupposed  to  be  peculiar  to  tbe 
maoimala.  In  thin  brain  also  the  olfactory  and  tem< 
poral  divisions  of  the  lower  bundle  have  prerisely  tha 


same  relations  as  in . . . 

sure,  demonstrating  beyond  a  doubt  that  tbe  lowvr 
bundle  represents  the  entire  anterior  oommisaure, 
and  not  merely  its  temporal  division,  aa  Stiad*  and 
Uihalkovics  contend.  Upon  drawing  apart  the 
hemispheres  oF  the  freshly  removed  brain  of  a  duck, 
we  otnerve  a  delicate  thread  of  Bbrn  aliehtly  above 
a  large  and  distinct  lower  commiasure.  Tbe  fonn*r, 
in  transverse  section  (fig.  5},  is  seen  passing  directly 
upwards  into  the  inner  wall  of  the  bemispberei,  atld 
below  it  is  a  powerful  transverse  commissure.  Wa 
cannot  fail  to  recognise  that  these  two  buodlea  kra 
essentially  similar  in  distribution  and  poeition  to 
those  in  tbe  turtle,  and  that  tbe  upper  one  is  a  rudi- 
ment of  the  corpus  csllosum. 

Here  is  Keen  an  apparent  anomaly.  In  tbe  frog** 
brain,  the  proportion  of  tbe  corpus  calloeum  to  the 
anterior  commissure  is  as  2  to  1  ^  in  the  turtle  it  ia 
about  5  to  4,  while  in  the  biids  it  is  aboat  1  to  S> 
Thus,  with  an  ascending  scale  of  intelligence,  we 
find  a  diminishing  corpus  calloeum,  a  relation  the  re- 
verse of  that  which  obtains  in   the  mammals.     The 
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explanation  of  this  is  probably  that  in  the  Sauropdda 
generally  the  inner  wall  of  the  hemispheres  is  thin, 
and  in  the  birds  it  is  reduced  to  a  mere  sheet  of  nerve- 
tissue,  and  this  reduction  a!  diatribution  area  baa 
effected  a  reduction  of  the  coramissure.  In  all  these 
animala  the  united  commissures  are  even  smaller  in 
proportion  to  the  hemispheres  than  they  are  in  Uie 
monotremes.  Hbhbt  F.  Oasour. 


A  brilliant  meteor. 
Tou  may  think  worthy  to  record  tbe  following 
memoranda  of  an  unasuallv  large  and  brilliant  meteor, 
reported  by  Hr.  E.  Stockin  of  Watertown,  Uass., 
and  seen  from  that  place  on  Sunday  evening,  Aug. 
8.  Time,  about  B.4S  f.  k.  Direction,  north-east  to 
east.  Tbe  attention  of  both  Mr.  and  Mrs.  Stockin 
was  first  called  to  the  meteor  by  tbe  Hash,  wbicb  Q- 
luminated  surrounding  objects.  On  tuminx,  they 
saw  the  meteor,  apparently  about  thirty  degrees 
above  the  horiton.  It  was  of  a  brif;ht  red  color,  of 
about  one-Fourth  tbe  sice  of  the  moon,  occupying  five 
or  six  seconds  in  its  descent,  disappearing  behind 
some  buildings  while  still  brilliant,  and  leaving  a  trail 
of  brilliantly  colored  sparks,  and  subsequently  a 
white  rtreak  visible  some  seconds.  The  exact  direc- 
tion of  the  meteor  from  the  observer  could  be  ascer- 
tained, if  desirable,  by  means  of  positions  noted  at 
the  time.  C.  H.  Akks. 


SCIENCE.-SUPPLEMENT. 
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METEORITES,  METEORS,  AND  SHOOTING- 

STARS, 

Tou  are  kindly  giving  to  me  an  hour  to-night 
in  which  I  may  speak  to  you.  I  do  not  have 
enough  confidence  in  myself  to  justify  me  in  speak- 
ing to  such  an  audience  as  this  upon  one  of  those 
broad  subjects  that  belong  equally  to  all  sections 
of  the  association.  The  progress,  the  encourage- 
ments, and  the  difiiculties  in  each  field  are  be^ 
known  to  the  workers  in  the  field,  and  I  should 
do  you  little  good  by  trying  to  sum  up  and  recount 
them.  Let  me  rather  err,  then,  if  at  all,  by  going 
to  the  opposite  extreme. 

Two  years  ago  your  distinguished  president  in- 
structed and  delighted  us  all  by  speaking  of  the 
pending  problems  of  astronomy,  what  they  are, 
and  what  hopes  we  have  of  solving  them.  To  one 
subject  in  this  one  science,  a  subject  so  subordinate 
that  he  very  properly  gave  it  only  brief  notice,  I 
ask  your  attention  I  propose  to  state  some  prop- 
ositions which  we  may  believe  to  be  probably  true 
about  the  meteorites,  the  meteors,  and  the  shoot- 
ing-stars. 

In  trying  to  interest  you  in  this  subject,  so  re- 
mote from  the  studies  of  most  of  you,  I  rely  upon 
your  sense  of  the  unity  of  all  science,  and  at  the 
same  time  upon  the  strong  hold  which  these  weird 
bodies  have  ever  had  upon  the  imaginations  of 
men.  In  ancient  times  temples  were  built  over 
the  meteorite  imagv-s  that  fell  down  from  Jupiter, 
and  divine  worship  was  paid  them  ;  and  in  these 
later  days  a  meteorite  stone  that  fell  last  year  in 
India  became  the  object  of  daily  anointings  and 
other  ceremonial  worship.  In  the  fearful  imagery 
of  the  Apocalypse,  the  terrors  are  deepened  by 
there  falling  *  from  heaven  a  great  star  burning  as 
a  torch ,'  and  by  the  stars  of  heaven  falling  **  unto 
the  earth  as  a  fig  tree  casteth  her  unripe  figs  when 
she  is  shaken  of  a  great  wind.'*  The  *<  great  red 
dragon  having  seven  heads  and  ten  horns,  and 
upon  his  heads  seven  diadems,^  is  presented  in  the 
form  of  a  huge  fire-ball.  <*  His  tail  draweth  the 
third  part  of  the  stars  of  heaven,  and  did  cast 
them  to  the  earth."    Records  of  these  feared  visit- 


AddreM  to  the  AmerloAo  AMOoiatlon  for  the  adrance- 
roeot  of  soienoe  at  Buffalo,  Aug.  18,  1886,  bf  Prof.  H.  A. 
NewtoD,  of  New  Hareo,  the  retiring  preaideot  of  the  asao- 
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ors,  under  the  name  of  flying  dragons,  are  found 
all  through  the  pages  of  the  monkish  chroniclers 
of  the  middle  ages.  The  Chinese  appointed  offi- 
cers to  record  the  passage  of  meteors  and  comets, 
for  they  were  thought  to  liave  somewhat  to  say  to 
the  weal  or  woe  of  rulers  and  people. 

By  gaining  in  these  later  days  a  sure  place  in 
science,  these  bodies  have  lost  their  terrors ;  but 
so  much  of  our  knowledge  about  them  is  frag- 
mentary, and  there  is  still  so  much  that  is  mys- 
terious, that  men  have  loved  to  speculate  about  their 
origin,  their  functions,  and  their  relations  to  other 
bodies  in  the  solar  system.  It  has  been  easy,*  and 
quite  common  too,  to  make  these  bodies  the  cause 
of  all  kinds  of  things  for  which  other  causes  could 
not  be  found. 

They  came  from  the  moon  ;  they  came  from 
the  earth's  volcanoes ;  they  came  from  the  sun ; 
they  came  from  Jupiter  and  the  other  planets; 
they  came  from  some  destroyed  planet ;  they  came 
from  comets  ;  they  came  from  the  nebulous  mass 
from  which  the  solar  system  has  grown  ;  they 
came  from  the  fixed  stars ;  they  came  from  the 
depths  of  space. 

They  supply  the  sun  with  his  radiant  energy  ; 
they  give  the  moon  her  accelerated  motion ;  they 
break  in  pieces  heavenly  bodies ;  they  threw  up  the 
mountains  on  the  moon  ;  they  made  large  gifts  to 
our  geological  strata ;  they  cause  the  auroras ; 
they  give  regular  and  irregular  clianges  to  our 
weather. 

A  comparative  geology  has  been  built  up  from 
the  relations  of  the  earth's  rocks  to  the  meteorites ; 
a  large  list  of  new  animal  forms  have  been  named 
from  their  concretions ;  and  tlie  possible  origin  of 
life  in  our  planet  has  been  credited  to  them. 

They  are  satellites  of  the  earth ;  they  travel  in 
streams,  and  in  groups,  and  in  isolated  orbits 
about  the  sun ;  they  travel  in  groups  and  singly 
through  stellar  spaces  ;  it  is  they  that  reflect  the 
zodiacal  light ;  they  constitute  the  tails  of  comet) ; 
the  solar  corona  is  due  to  them ;  the  long  coronal 
rays  are  meteor  streams  seen  edgewise. 

Nearly  all  of  these  ideas  have  been  urged  by 
men  deservedly  of  the  highest  repute  for  good  per- 
sonal work  in  adding  to  human  knowledge.  In 
presence  of  this  host  of  speculations  it  will  not,  I 
hope,  be  a  useless  waste  of  your  time  to  inquire 
what  we  may  reasonably  believe  to  be  probably 
true.  And  if  I  shall  have  no  new  hypotheses  to 
give  you,  I  offer  as  my  excuse  that  nearly  all  pos- 
sible ones  have  been  already  put  forth.     This  as- 
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Bociation  exists,  it  is  true,  for  the  adTanoement  of 
science,  but  science  may  be  advanced  by  rejecting 
bad  hypotheses  as  well  as  by  framing  good  ones. 

I  begm  with  a  few  propositions  about  which 
there  is  now  practical  unanimity  among  men  of 
science.  Such  propositions  need  only  be  stated. 
The  numbers  that  are  to  be  given  express  quanti- 
ties that  are  open  to  revision  and  moderate 
changes. 

1.  The  luminous  meteor  tracks  are  in  the  upper 
part  of  the  earth^s  atmosphere.  Few,  if  any,  ap- 
pear at  a  height  greater  than  one  hundred  miles, 
and  few  are  seen  below  a  height  of  thirty  miles 
from  the  earth's  surface,  except  in  rare  cases 
where  stones  and  irons  fall  to  the  ground.  All 
these  meteor  tracks  are  caused  by  bodies  which 
come  into  the  air  from  without. 

2.'  Tlie  velocities  of  the  meteors  in  the  air  are 
comparable  with  that  of  the  earth  in  its  orbit 
about  the  sun.  It  is  not  easy  to  determine  the 
exact  values  of  those  velocities,  yet  they  may  be 
roughly  stated  as  from  fifty  to  two  hundred  and 
fifty  times  the  velocity  of  sound  in  tho  air,  or  of  a 
cannon  ball. 

3.  It  is  a  necessary  consequence  of  these  veloc- 
ities that  the  meteors  move  about  the  sun  and  not 
about  the  earth  as  the  controlling  body. 

4.  There  are  four  comets  related  to  four  peri- 
odic star-showers  that  come  on  the  dates  April 
20,  August  10,  November  14,  and  November  27. 
The  meteoroids  which  have  given  us  any  one  of 
these  star-showers  constitute  a  group,  each  indi- 
vidual of  which  moves  in  a  path  which  is  like  that 
of  the  corresponding  comet.  The  bodies  are,  how- 
ever, now  too  far  from  one  another  to  influence 
appreciably  each  other's  motions. 

5.  The  ordinary  shooting-stars  in  their  appear- 
ance and  phenomena  do  not  differ  essentially  from 
the  individuals  in  star-showers. 

6.  The  meteorites  of  different  falls  differ  from 
one  another  in  their  chemical  composition,  in  their 
mineral  forms,  and  in  their  tenacity.  Yet  through 
all  these  differences  they  have  peculiar  common 
properties  which  distinguish  them  entirely  from 
all  terrestrial  rocks. 

7.  The  most  delicate  researches  have  failed  to 
detect  any  trace  of  organic  life  in  meteorites. 

These  propositions  have  practically  universal 
acceptance  among  scientiflc  men.  We  go  on  to 
consider  others  which  have  been  received  with 
hesitation,  or  in  some  cases  have  been  denied. 

With  a  great  degree  of  confidence,  we  may  be- 
lieve that  shooting-stars  are  solid  bodies.  As  we 
see  them  they  are  discrete  bodies,  separated  even 
in  prolific  star-showers  by  large  distances  one  from 
another.  We  see  them  penetrate  the  air  many 
miles,  that  is,  many  hundred  times  their  own 


diameters  at  the  very  least.  They  are  sometimes 
seen  to  break  in  two.  They  are  sometimes  seen 
to  glance  in  the  air.  There  is  good  reason  to  be* 
lieve  that  they  glance  before  they  become  visible. 

Now  these  are  not  the  phenomena  which  may 
be  reasonably  expected  from  a  mass  of  gas.  In 
the  first  place,  a  spherical  mass  of  matter  at  the 
earth's  distance  from  the  sun,  under  no  constraint, 
and  having  no  expansive  or  cohesive  power  of  its 
own,  must  exceed  in  density  air  at  one-sixth 
of  a  millimetre  pressure  (a  density  often  obtained 
in  the  ordinary  air  pump),  or  else  the  sun  by  his 
unequal  attraction  for  its  parts  will  scatter  it. 
Can  we  conceive  that  a  small  mass  of  gas,  with  no 
external  restraint  to  resist  its  elastic  form,  can 
maintain  so  great  a  density  ? 

But  suppose  that  such  a  mass  does  exist,  and 
that  its  largest  and  smallest  dimensions  are  not 
greatly  imequal ;  and  suppose  further  that  it  im- 
pinges upon  the  air  with  a  planetary  velocity  ;  could 
we  possibly  have  as  the  visible  result  a  shooting- 
star  ?  When  a  solid  meteorite  comes  into  the  air 
with  a  like  velocity,  its  surface  is  burned  or  melted 
away.  Iron  masses  and  many  of  the  stones  hav& 
had  burned  into  them  those  wonderful  pittings 
or  cupules  which  are  well  imitated,  as  M.  Dau- 
bree  has  shown,  by  the  erosion  of  the  interior  of 
steel  cannon  by  the  continuous  use  of  powder 
under  high  pressure.  They  are  imitated  also  by 
the  action  of  dynamite  upon  masses  of  steel  near 
which  the  dynamite  explodes.  Such  tremendous 
resistance  that  mass  of  gas  would  have  to  meet  I 
The  first  effect  would  be  to  fiatten  the  mass,  for  it 
is  elastic  ;  the  next  to  scatter  it,  for  there  is  no 
cohesion.  We  ought  to  see  a  flash  instead  of  a 
long  burning  streak  of  light.  The  mass  that 
causes  the  shooting-star  can  hardly  be  conceived 
of  except  as  a  solid  body. 

Again,  we  may  reasonably  believe  tliat  the 
bodies  that  cause  the  shooting-stars,  the  large  fire- 
balls, and  the  stone-producing  meteor  all  belong 
to  one  class.  They  differ  in  kind  of  material,  in 
density,  in  size.  But  from  the  faintest  shooting- 
star  to  the  largest  stone-meteor,  we  pass  by  such 
small  gradations  that  no  clear  dividing  lines  can 
separate  them  into  classes.  See  wherein  they  are 
alike :  — 

1.  Each  appears  as  a  ball  of  fire  traversing  the 
apparent  heavens,  just  as  a  single  solid  but  glow- 
ing or  burning  mass  would  do. 

2.  £^h  is  seen  in  the  same  part  of  the  atmos- 
phere, and  moves  through  its  upper  portion.  The 
stones  come  to  the  ground,  it  is  true,  but  the  lu- 
minous portion  of  their  paths  generally  ends  high 
up  in  the  air. 

8.  Each  has  a  velocity  which  implies  an  orbit 
about  the  sun. 
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4.  The  members  of  each  class  have  apparent 
motions  which  imply  common  relations  to  the 
horizon,  to  the  ecliptic,  and  to  the  line  of  the 
earth's  motion. 

5.  A  cloudy  train  is  sometimes  left  along  the 
track,  both  of  the  stone-meteor,  and  of  the  shoot- 
ing-star. 

6.  They  have  like  varieties  of  colors,  though  in 
fimall  meteors  they  are  naturally  less  intense  and 
are  not  so  variously  combined  as  in  large  ones. 

In  short,  if  the  bodies  that  produce  the  various 
kinds  of  fire-baUs  had  just  the  differences  in  size 
and  material  which  we  find  in  meteorites,  all  the 
differences  in  the  appearances  would  be  explained  ; 
while,  on  the  other  hand,  a  part  of  the  likenesses 
that  characterize  tlie  flights  point  to  something 
common  in  the  astronomical  relations  of  the  bodies 
that  produce  them. 

This  likeness  of  the  several  grades  of  luminous 
meteors  has  not  been  admitted  by  all  scientific 
men.  Especially  it  was  not  accepted  by  your  late 
president.  Prof.  J.  Lawrence  Smith,  who  by  his 
studies  added  so  much  to  our  knowledge  of  the 
meteorites.  The  only  objection,  however,  so  far 
as  I  know,  that  has  been  urged  against  the  rela- 
tionship of  the  meteorites  and  the  star-shower 
meteors,  and  the  only  objection  which  I  have  been 
able  to  conceive  of  that  has  apparent  force,  is  the 
fact  that  no  meteorites  have  been  secured  that  are 
known  to  have  come  from  the  star-showers.  This 
objection  is  plausible,  and  has  been  urged,  both  by 
mineralogists  and  astronomers,  as  a  perfect  reply 
to  the  argument  for  a  common  nature  to  all  the 
meteors. 

But  what  is  its  real  strength  ?  There  have  been 
in  the  last  hundred  years  five  or  six  star-showers 
of  considerable  intensity.  The  objection  assumes 
that  if  the  bodies  then  seen  were  like  other  meteors, 
we  should  have  reason  to  expect  that  among  so 
many  hundreds  of  millions  of  individual  fiights  a 
large  number  of  stones  would  have  come  to  the 
ground  and  have  been  picked  up. 

Let  us  see  how  many  such  stones  we  ought  to 
expect.  A  reasonable  estimate  of  the  total  num- 
ber of  meteors  in  all  of  these  five  or  six  star- 
showers  combined  makes  it  about  equal  to  the 
number  of  ordinary  meteors  which  come  into 
the  air  in  six  or  eight  months.  Inasmuch  as  we 
can  only  estimate  the  numbers  seen  in  some  of  the 
showers,  let  us  suppose  that  the  total  number  for 
all  the  star-showers  was  equal  to  one  year*s  supply 
of  ordinary  meteors.  Now  the  average  annual 
number  of  stone-meteors  of  known  date  from 
which  we  have  secured  specimens  has,  during  this 
hundred  years,  been  about  two  and  a  half. 

Let  us  assume,  then,  that  the  luminous  meteors 
are  all  of  like  origin  and  astronomical  nature ;  and 


further  assume  that  the  proportion  of  large  ones, 
and  of  those  fitted  to  come  entirely  through  the 
air  without  destruction,  is  the  same  among  the 
star-shower  meteors  as  among  the  other  meteors. 
With  these  two  assumptions,  a  hundred  years  of 
experience  would  then  lead  us  to  expect  two,  or 
perhaps  three,  stone-falls  from  which  we  secure 
specimens  during  all  the  half-dozen  star-showers 
put  together.  To  ask  for  more  than  two  or  three 
is  to  demand  of  star-shower  meteors  more  than 
other  meteors  give  us.  Tlio  failure  to  get  these 
two  or  three  may  have  resulted  from  chance,  or 
from  some  peculiarity  in  the  nature  of  the  rocks 
of  Biela's  and  TempeKs  comets.  It  is  very  slender 
ground  upon  which  to  rest  a  denial  of  the  common 
nature  of  objects  that  are  ^o  similar  in  appearance 
and  behavior  as  the  large  and  small  meteors. 

It  may  be  assumes],  then,  as  reasonable  that  the 
shooting-stars  and  the  stone  meteors,  together  with 
all  the  intermediate  forms  of  fire-balls,  are  like 
phenomena.  What  we  know  about  the  one  may 
with  due  caution  he  used  to  teach  fact^  about  the 
other.  From  the  mineral  and  physical  nature  of 
the  different  meteorites,  we  may  reason  to  the 
shooting-stars,  and  from  facts  establishe<l  about 
the  shooting-stars  we  may  infer  something  about 
the  origin  and  history  of  the  meteorites.  Thus  it 
is  reasonable  to  suppose  that  the  shooting-stars  are 
made  up  of  such  matter  and  such  varieties  of  mat- 
ter as  are  found  in  meteorites.  On  the  other  hand, 
since  star-showers  are  surely  related  to  comets,  it 
is  reasonable  to  look  for  some  relation  of  the 
meteorites  to  the  astronomical  bodies  and  systems 
of  which  the  comets  form  a  part. 

This  common  nature  of  the  stone^meteor  and  the 
shooting-stars  enables  us  to  get  some  idea,  indefi- 
nite but  yet  of  great  value,  al>out  the  masses  of 
the  shooting-stars.  Few  meteoric  stones  weigh 
more  tlian  one  hundred  pounds.  The  most  pro- 
ductive stone-falls  have  furnished  only  a  few  hun- 
dred pounds  each,  though  the  irons  are  larger. 
Allowing  for  fragments  not  found,  and  for  por- 
tions scattered  in  the  air,  such  meteors  may  be  re- 
garded as  weighing  a  ton,  or  it  may  \ye  several 
tons,  on  entering  the  air.  The  explosion  of  such 
a  meteor  is  heard  a  hundred  miles  around,  shak- 
ing the  ahr  and  the  houses  over  the  whole  region 
like  an  earthquake.  The  size  and  brilliancy  of  the 
flame  of  the  ordinary  shooting-star  is  so  much  less 
than  that  of  the  stone-meteor  that  it  is  reasonable 
to  regard  the  ordinary  meteoroid  as  weighing 
pounds,  or  even  ounces,  rather  than  tons. 

Determinations  of  mass  have  been  made  by 
measuring  the  light  and  computing  the  energy 
needed  to  produce  the  light.  These  are  to  be  re- 
garded as  lower  limits  of  size,  because  a  large  part 
of  the  energy  of  the  meteors  is  changed  into  heat 
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and  motion  of  the  air.  The  smaller  meteors  visible 
to  the  naked  eye  may  be  thought  of  without  seri- 
ous error  as  bedng  of  the  size  of  gravel  stones,  al- 
lowing, however,  not  a  little  latitude  to  the  mean- 
ing of  the  indefinite  word  '  gravel.' 

These  facts  about  the  masses  of  shootingnstars 
have  important  consequences.  The  meteors,  in  the 
first  place,  are  not  the  fuel  of  the  sun.  We  can 
measure  and  compute  within  certain  limits  of  error 
the  radiant  energy  emitted  by  the  sun.  The 
meteoroids  large  enough  to  give  shootingnstars 
visible  to  the  naked  eye  are  scattered  very  irregu- 
larly through  the  space  which  the  earth  traverses ; 
but  in  the  mean  each  is  distant  two  or  three  hun- 
dred miles  from  its  near  neighbors.  If  these 
meteoroids  supply  the  sun's  radiant  energy,  a 
simple  computation  shows  that  the  average  shoot- 
ing-star ought  to  have  a  mass  enormously  greater 
than  is  obtained  from  the  most  prolific  stone-fall. 

Moreover,  if  these  meteoroids  are  the  source  of 
the  solar  heat,  their  direct  effect  upon  the  earth's 
heat  by  their  impact  upon  our  atmosphere  ought 
also  to  be  very  great:  whereas  the  November  star- 
showers,  in  some  of  which  a  month's  supply  of 
meteoroids  was  received  in  a  few  hours,  do  not 
appear  to  have  been  followed  by  noticeable  increase 
of  heat  in  the  air. 

Again,  the  meteoroids  do  not  cause  the  accelera- 
tion of  the  moon's  mean  motion.  In  various  ways, 
the  meteors  do  shorten  the  month  as  measured  by 
the  day.  By  falling  on  the  earth  and  on  the 
moon,  they  increase  the  masses  of  both,  and  so 
make  the  moon  move  faster.  They  check  the 
moon's  motion,  and  so,  bringing  it  nearer  to  the 
earth,  shorten  the  month.  They  load  the  earth 
with  matter  which  has  no  momentum  of  rotation, 
and  so  lengthen  the  clay.  The  amount  of  matter 
that  must  fall  upon  the  earth  in  order  to  produce 
in  all  these  ways  the  observed  acceleration  of  the 
moon's  motion,  has  been  computed  by  Professor 
Oppolzer.  But  his  result  would  require  for  each 
meteoroid  an  enormous  mass,  one  far  too  great  to 
be  accepted  as  possible. 

Again,  the  supposed  power  of  such  small  bodies, 
— ^bodies  so  scattered  as  these  are,  even  in  the 
densest  streams, — to  break  up  the  comets  or  other 
heavenly  bodies ;  and  also  their  power,  by  inter- 
cepting the  sun's  rays,  to  affect  our  weather,  must, 
in  absence  of  direct  proof  to  the  contrary,  be 
regarded  as  insignificant.  So,  too,  their  effect  in 
producing  geologic  changes  by  adding  to  the 
earth's  strata  has,  without  doubt,  been  very  much 
over-estimated.  During  a  million  of  years,  at  the 
present  rate  of,  say,  fifteen  millions  of  meteors 
per  day,  there  comes  into  the  air  about  one  shoot- 
ing-star or  meteor  for  each  square  foot  of  the 
earth's  surface. 


To  assume  a  sufficient  abundance  of  meteon  in. 
ages  past  to  accomplish  any  of  these  purpoeee,  189 
to  say  the  least,  to  reason  from  hypothetical  and 
not  ftom  known  causes.  The  same  may  be  said 
of  the  suggestion  that  the  mountains  of  the  moon 
are  due  to  the  impact  of  meteorites.  ESnormously 
large  meteoroids  in  ages  past  must  be  arbitrarfly 
assumed,  and,  in  addition,  a  very  peculiar  plastic 
condition  of  the  lunar  substance,  in  order  that  the 
impact  of  a  meteoroid  can  make  in  the  moon 
depressions  ten,  or  fifty,  or  a  hundred,  miles  in 
diameter,  surrounded  by  abrupt  mountain  walls 
two,  and  three,  and  four  miles  high,  and  yet  the 
mountain  walls  not  sink  down  again. 

The  known  visible  meteors  are  not  large  enough 
nor  numerous  enough  to  do  the  various  kinds  of 
work  which  I  have  named.  May  we  not  assume 
that  an  enormous  number  of  exceedingly  small 
meteoroids  are  floating  in  space,  are  falling  into 
the  sun,  are  coming  into  our  air,  are  swept  up 
by  the  moon?  May  we  not  assume  that  some  of 
these  various  results,  which  cannot  be  due  to  me- 
teoroids large  enough  for  us  to  see  as  they  enter  the 
air,  may  be  due  to  this  finer  impalpable  cosmic  dust? 
Yes,  we  may  make  such  an  assumption.  There 
exist,  no  doubt,  multitudes  of  these  minute  par- 
ticles travelling  in  space.  But  science  asks  not 
only  for  a  true  cause,  but  a  sufficient  cause.  There 
must  be  enough  of  this  matter  to  do  the  work 
assigned  to  it.  At  present  we  have  no  evidence 
that  the  total  existing  quantity  of  such  fine  mate- 
rial is  very  large.  It  is  to  be  hoped  that  through 
the  collection  and  examination  of  meteoric  dust 
we  may  soon  learn  something  about  the  amount 
which  our  earth  receives.  Until  that  shall  be 
learned,  we  can  reason  only  in  general  terms.  So 
much  matter  coming  into  our  atmosphere  as  these 
several  hypotheses  require  would,  without  doubt, 
make  its  presence  known  to  us  in  the  appearance 
of  our  sunset  skies,  and  in  a  far  greater  deposit  of 
meteoric  dust  than  has  ever  yet  been  proven. 

A  meteoroid  origin  has  been  assigned  to  the 
light  of  the  solar  corona.  It  is  not  unreasonable 
to  suppose  that  the  amount  of  the  meteoroid 
matter  should  increase  toward  the  sun,  and  that 
the  illumination  of  such  matter  would  be  much 
greater  near  the  solar  surface.  But  it  is  difficult 
to  explain  upon  such  a  hypothesis  the  radial  struc- 
ture, the  rifts,  and  the  shape  of  the  curved  lines, 
that  are  marked  features  of  the  corona.  These 
seem  to  be  inconsistent  with  any  conceivable 
arrangement  of  meteoroids  in  the  vicinity  of  the 
sun.  If  the  meteoroids  are  arranged  at  random, 
there  should  be  a  uniform  shading  away  of  light 
as  we  go  from  the  sun.  If  the  meteoroids  are  in 
streams  along  cometary  orbits,  all  lines  bounding 
the  light  and  shade  in  the  coronal  light  should 
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evidently  be  projections  of  conic  sections  of  which 
the  sun's  centre  is  the  focus.  There  are  curved 
lines  in  abundance  in  the  coronal  light,  but,  as 
figured  by  observers  and  in  the  photographs,  they 
seem  to  be  entirely  unlike  such  projections  of  conic 
sections.  Only  by  a  violent  treatment  of  the  obser- 
vations can  the  curves  be  made  to  represent  such 
projections.  They  look  as  though  they  were  due  to 
forces  at  the  sun^s  surface  rather  than  at  his  centre. 
If  those  complicated  lines  have  any  meieoroid 
origin  (which  seems  very  unlikely),  they  suggest 
the  phenomena  of  comets*  tails  rather  than  mete- 
oroid  streams  or  sporadic  meteors.  The  hypothesis 
that  the  long  rays  of  light  which  sometimes  have 
been  seen  to  extend  several  degrees  from  the  sun 
at  the  time  of  the  solar  eclipse  are  meteor  streams 
seen  edgewise,  seems  possibly  true,  but  not  at  all 
probable. 

The  observed  life  of  the  meteor  is  only  a  second, 
or  at  most  a  few  seconds,  except  when  a  large  one 
sends  down  stones  to  remain  with  us,  Wliat  can 
we  learn  about  its  history  and  origia  ? 

Near  the  beginning  of  this  century,  when  small 
meteors  were  looked  on  as  some  form  of  electrici- 
ty, the  meteorites  were  very  generally  regarded 
as  having  been  thrown  out  from  the  lunar  volca- 
noes. But  as  the  conviction  gained  place  that  the 
meteorites  moved  not  about  the  earth  but  about 
the  sun,  it  was  seen  that  the  lunar  volcanoes  must 
have  been  very  active  to  have  sent  out  such  an 
enormous  number  of  stones  as  are  needed  in  order 
that  we  should  so  frequently  encounter  them. 
When  it  was  further  considered  that  there  is  no 
proof  that  lunar  volcanoes  are  now  active,  and 
that  when  they  were  active  they  were  more  likely 
to  have  been  open  seas  of  lava,  not  well  fitted  to 
shoot  out  such  masses,  the  idea  of  the  lunar  origin 
of  the  meteorites  gradually  lost  ground. 

But  the  unity  of  meteorites  with  shooting-stars, 
if  true,  increases  a  hundred  fold  the  difficulty, 
and  would  require  that  the  comets  have  the  same 
origin  with  the  meteorites.  No  one  claims  that 
the  comets  came  from  the  moon. 

That  the  meteorites  came  from  the  earth's  vol- 
canoes is  still  held  by  some  men  of  science,  par- 
ticularly by  the  distinguished  astronomer-royal  for 
Ireland.  The  difficulties  of  the  hypothesis  are,  how- 
ever, exceedingly  great.  In  the  first  place,  the  mete- 
orites are  not  like  terrestrial  rocks.  Some  minerals 
in  them  are  like  minerals  in  the  rocks.  Some  irons 
are  like  the  Greenland  terrestrial  irons.  But  no 
rock  in  the  earth  has  yet  been  found  that  would 
be  mistaken  for  a  meteorite  of  any  one  of  the  two 
or  three  hundred  known  stone-falls.  The  meteor- 
ites reeemble  the  deep  terrestrial  rocks  in  some 
particulars,  it  is  true,  but  the  two  are  also  thor^ 
ooghly  unlike. 


The  terrestrial  volcanoes  must  also  have  been 
wonderfuUy  active  to  have  sent  out  such  a  multi- 
tude of  meteorites  as  will  explain  the  number  of 
stone-falls  which  we  know,  and  which  we  have 
good  reason  to  believe  have  occurred.  The  volca- 
noes must  also  have  been  wonderfully  potent. 
The  meteorites  come  to  us  with  planetary  veloci- 
ties. In  traversing  the  thin  upper  air,  they  are 
burned  and  broken  by  the  resisting  medium. 
Long  before  they  have  gone  through  the  tenth 
part  of  the  atmosphere  the  meteorites  usually  are 
arrested  and  fall  to  the  ground.  If  these  bodies 
were  sent  out  from  the  earth's  volcanoes,  they  left 
the  upper  air  with  the  same  velocity  with  which 
they  now  return  to  it.  What  energy  must  have 
been  given  to  the  meteorite  before  it  left  the  vol- 
cano, to  make  it  traverse  the  whole  of  our  atmos- 
phere and  go  away  from  the  earth  with  a  planet- 
ary velocity.  Is  it  reasonable  to  l)elieve  that 
volcanoes  were  ever  so  potent,  or  that  the  meteor- 
ites would  have  survived  such  a  journey  ? 

No  one  claims  that  the  meteors  of  the  star- 
showers,  or  their  accompanying  comets,  came 
from  the  earth's  volcanoes.  To  ascribe  a  terres- 
trial origin  to  meteorites  is,  then,  to  deny  the 
relationship  of  the  shooting-star  and  the  stone- 
meteor.  Every  reason  for  their  likeness  is  an 
argument  against  the  terrestrial  origin  of  the 
stones.  To  suppose  that  the  meteors  came  from 
any  planets  that  have  atmospheres,  involves  diffi- 
culties not  unlike  to,  and  equally  serious  with, 
those  involved  in  the  theory  of  a  terrestrial  origin. 

The  solar  origin  of  meteorites  has  been  seriously 
urged,  and  deserves  a  serious  answer.  The  first 
difficulty  which  this  hypothesis  meets,  is  that  solid 
bodies  should  come  from  the  hot  sun.  Besides 
this,  they  must  have  passed  without  destruction 
through  an  atmosphere  of  immense  thickness. 
Then  there  is  a  geometric  difficulty.  The  meteor- 
ite shot  out  from  the  sun  would  travel,  under  the 
law  of  gravitation,  nearly  in  a  straight  line  out 
and  back  again  into  the  sun.  If  in  its  course  it 
enters  the  earth's  atmosphere,  its  relative  motion, 
that  which  we  see,  should  be  in  a  line  parallel  to 
the  ecliptic,  except  as  slightly  modified  by  the 
earth's  attraction.  A  large  number  of  these 
meteors,  that  is,  most  if  not  all  well-observed  fire- 
balls, have  certainly  not  travelled  in  such  paths. 
These  did  not  come  from  the  sun. 

It  has  been  a  favorite  hypothesis  that  the  mete- 
orites came  from  some  planet  broken  in  pieces  by 
an  internal  catastrophe.  There  is  much  which 
mineralogists  can  say  in  favor  of  such  a  view. 
The  studies  of  M.  Stanislas  Meunier,  and  others, 
into  the  structure  of  meteorites,  have  brought  out 
many  facts  which  make  this  hyxx)the8is  plausible. 
It  requires,  however,  that  the  stone-meteor  be  not 
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regarded  as  of  the  same  nature  as  the  star-shower 
meteor,  for  no  one  now  seriously  claims  that  the 
comets  are  fragments  of  a  broken  planet.  The 
hypothesis  of  the  existence  of  such  a  planet  is  it- 
self arbitrary ;  and  it  is  not  easy  to  understand 
how  any  mass  that  has  become  collected  by  the 
action  of  gravity,  and  of  other  known  forces, 
should,  by  internal  forc^,  be  broken  in  pieces  and 
these  pieces  sent  asunder.  The  disruption  of  such 
a  planet  by  internal  forces,  after  it  has  by  cooling 
lost  largely  its  original  energy,  would  be  specially 
difficult  to  explain. 

We  cannot,  then,  look  to  the  moon,  nor  to  the 
earth,  nor  to  the  sun,  nor  to  any  of  the  large 
planets,  nor  to  a  broken  planet,  as  the  first  home 
of  the  meteoroids,  without  seeing  serious  if  not 
insuperable  objections.  But  since  some  of  them 
were  in  time  past  certainly  connected  with  comets, 
and  since  we  can  draw  no  line  separating  shoot- 
ing-stars from  stone-meteors,  it  is  most  natural  to 
assume  tliat  all  of  them  are  of  a  cometary  origin. 
Are  there  any  insuperable  objections  that  have 
been  urged  against  the  hypothesis  that  all  of  the 
meteoroids  are  of  like  nature  with  the  comets, 
that  they  are  in  fact  fragments  of  comets,  or  it 
may  be  sometimes  minute  comets  themselves?  If 
such  objections  exist,  they  ought  evidently  to 
come  mainly  from  the  mineralogists,  and  from 
what  they  find  in  the  internal  structure  of  the 
meteorites.  Astronomy  has  not  as  yet  fiu*nished 
any  objections.  It  seems  strange  that  comets 
break  in  pieces,  but  astronomers  admit  it,  for  it  is 
an  observed  fact.  It  is  strange  that  groups  of 
these  small  bodies  should  run  before  and  follow 
after  comets  along  their  paths,  but  astronomers 
admit  it  as  fact  in  the  case  of  at  least  four 
comets.  Astronomically,  there  would  seem  to  be 
no  more  difficulty  in  giving  euch  origin  to  the 
sporadic  meteor,  and  to  the  large  fire-ball,  and  to 
the  stone-meteor,  than  there  is  in  giving  it  to  the 
meteor  of  the  star-shower.  If,  then,  the  cometic 
origin  of  meteorites  is  inadmissible,  the  objections 
must  come  mainly  from  the  nature  and  structure 
of  the  meteoric  stones  and  irons.  Can  the  comet 
in  its  life  and  history  furnish  the  varied  conditions 
and  forces  necessary  to  the  manufacture  or  growth 
of  these  peculiar  structures  ? 

It  is  not  necessary,  in  order  to  answer  this  ques- 
tion, to  solve  the  thousand  puzzling  problems  tliat 
can  be  raised  about  the  origin  and  the  behavior  of 
comets.  Ck)mets  exist  in  our  system,  and  have 
their  own  peculiar  development,  whatever  be  our 
theories  about  them.  It  will  be  enough  for  my 
present  purpose  to  assume  as  probably  true  the 
usual  hypothesis  that  they  were  first  condensed 
from  nebulous  matter  ;  that  that  matter  may  liave 
been  either  the  outer  portions  of  the  original  solar 


nebula,  or  matter  entirely  independent  of  our 
system  and  scattered  through  space.  In  either 
case,  the  comet  is  generally  supposed,  and  prob- 
ably must  be  supposed,  to  have  become  aggre- 
gated far  away  from  the  sun.  This  aggregation 
was  not  into  one  large  body,  to  be  afterwards 
broken  up  by  disruption  or  by  solar  action.  The 
varieties  of  location  of  the  cometic  orbits  seem  in- 
explicable upon  any  such  hypothesis.  Separate 
centres  of  condensation  are  to  be  supposed,  but 
they  are  not  a  priori  unreasonable.  This  is  the 
rule  rather  than  the  exception  everywhere  in 
nature. 

Assume,  then,  such  a  separate  original  conden- 
sation of  the  comet  in  the  cold  of  space,  and  that 
the  comet  had  a  very  small  mass  compared  with 
the  mass  of  the  planets.     Add  to  this  the  comet's 
subsequent  known  history,  as  we  are  seeing  it  in 
the  heavens.     Have  we  therein  known  forces  and 
changes  and  conditions  of  such  intensity  and  vari- 
ety as  the  internal  structure  of  the  meteorites 
calls  for?    What  that  structure  is,  and,  to  some 
extent,  what  conditions  must  have  existed  at  the 
time  and  place  of  its  first  formation,  and  during 
its    subsequent    transformations,     mineralogists 
rather  than  astronomers  must  tell  us.     For  a  long 
time  it  was  accepted  without  hesitation  that  these 
bodies  required  great  heat  for  their  first  consolida- 
tion. Their  resemblance  to  the  earth's  volcanic  rocks 
was  insisted  on  by  mineralogists.     Prof.  J.  Law- 
rence Smith,  in  1855,  asserted  without  reserve  that 
**they  have  aU  been  subject  to  a  more  or  less 
prolonged  igneous  action  corresponding  to  that  of 
terrestrial    volcanoes."     Director    Uaidinger,    in 
1861,  said,  **  with  our  present  knowledge  of  natural 
laws,  these  characteristically  crystalline  forma- 
tions could  not  possibly  have  come  into  existence 
except  under  the  action  of  high  temperature  com- 
bined with  powerful  pressure."    The  likeness  of 
these  stones  to  the  deeper  igneous  rocks  of  the 
earth,  as  shown  by  the  experiments  of  M.  Dau- 
bree,  strengthened  this  conviction.     Mr.  Sorby,  in 
1877,  said,  **it  appears  to  me  that  the  conditions 
under  which  meteorites  were  formed  must  have 
been  such  that  the  temperature  was  liigh  enough 
to  fuse  stony  masses  into  glass ;  that  the  particles 
could  exist  independently  one  of  the  other  in  an 
incandescent  atmosphere  subject  to  violent  me- 
chanical disturbances ;  that  the  force  of  gravita- 
tion was  great  enough  to  collect  these  fine  i>article8 
together  into  solid  masses,  and  that  these  were  in 
such  a  situation  that  they  could  be  metamorphosed, 
further  broken  up  into  fragments,  and  again  col- 
lected together.' 

Now,  if  meteorites  could  come  into  being  only 
in  a  heated  place,  then  the  body  in  which  they 
were  formed  ought,  it  would  seem,  to  have  been  a 
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large  one.  But  the  comets,  on  the  contrary,  ap- 
pear to  have  become  aggregated  in  small  masses. 
The  idea  that  heat  was  essential  to  the  production 
of  these  minerals  was  at  first  a  natural  one.  All 
other  known  rock  formations  are  the  result  of  pro- 
cesses that  involve  water  or  fire  or  metamoq>hism. 
All  agree  that  the  meteorites  could  not  liave  been 
formed  in  the  presence  of  water  or  free  oxygen. 
What  conclusion  was  more  reasonable  than  that 
heat  was  present  in  the  form  of  volcanic  or  of  meta- 
morphic  action  ? 

Tlie  more  recent  investigations  of  the  meteorites 
and  kindred  stones*  especially  the  discussions  of 
the  Greenland  native  irons  and  the  rocks  in  which 
they  were  iml)ed(led,  are  leading  mineralogists,  if 
I  am  not  mistaken,  to  modify  their  views.  Great 
heat  at  the  firut  consolidation  of  the  meteoric  mat- 
ter is  not  considered  so  essential.  In  a  late  paper, 
M.  Daubree  says  :  **  It  is  extremely  remarkable 
that,  in  spite  of  their  great  tendency  to  a  perfectly 
distinct  crystallization,  the  silicate  combinations 
which  make  up  the  meteorites  are  there  only  in 
the  condition  of  very  small  crystals,  all  jumbled 
together  as  if  they  had  not  passeil  through  fusion. 
If  we  may  look  alK>ut  us  for  something  analogous, 
we  shoidd  say  that  instead  of  calling  to  mind  the 
long  nee<lle8  of  ice  which  liquid  water  forms  as  it 
freezes,  the  tine-grained  texture  of  meteorites  re- 
sembles rather  that  of  hoar-frost,  and  that  of  snow, 
which  is  due,  as  is  known,  to  the  immediate  paa- 
sage  of  the  atmospheric  vapor  of  water  into  the 
solid  state."  So  Dr.  Reusch,  from  the  examination 
of  the  Scandinavian  meteorites,  concludes  that 
"there  is  no  neeil  to  assume  volcanic  and  other 
priX'eyses  taking  place  upon  a  large  heavenly  body 
formerly  existing  but  which  has  since  gone  to 
l)ieces.'' 

The  meteorites  resemble  the  lavas  and  slags  on 
the  earth.  These  are  forme<l  in  the  absence  of 
water,  and  with  a  limite<l  supply  of  oxygen,  and 
heat  is  [)resent  in  the  proc'ess.  But  is  heat  neces- 
sary? 8<.)me  crystallizations  do  take  place  in  the 
cold ;  some  are  direct  changes  from  gaseous  to 
solid  forms.  We  cannot  in  the  laboratory  repro- 
duce all  the  conditions  of  crystallization  in  the 
cold  of  s[)ace.  We  cnnnot  easily  determine  whether 
the  mere  alisence  of  oxygen  will  not  account  fully 
for  the  slag-like  character  of  the  meteorite  miner- 
als. Wherever  crystallization  can  take  place  at  all, 
if  there  is  present  silicon  and  magnesium  and  iron 
and  nickel,  with  a  limited  supply  of  oxygen,  there 
silicates  ought  to  be  expected  in  abundance,  and  the 
iron  and  nickel  in  their  metallic  form.  Except  for 
the  heat,  the  process  should  be  afialogous  to  that 
of  the  reduction  of  iron  in  the  Bessemer  cupola, 
where  the  limited  supply  of  oxygen  combines  with 
the  carlx)n  and  leaves  the  iron  free.  The  Bmallness 


of  the  comets  should  not,  then,  be  an  objection  to 
considering  the  meteoric  stones  and  irons  as  pieces 
of  comets.  There  is  no  necessity  of  assuming  that 
they  were  parts  of  a  large  mass,  in  order  to  pro- 
vide an  intensely  heated  birth-place. 

But  although  great  heat  was  not  needed  at  the 
first  formation,  there  are  many  facts  about  these 
stones  which  imply  that  violent  forces  have  in 
some  way  acted  during  the  meteorites*  history. 
The  brecciated  appearance  of  many  specimens,  the 
fact  that  the  fragments  in  a  breccia  are  themselves 
a  finer  breccia,  the  fractures,  infiltrations,  and  ap- 
parent faultings  seen  in  microscopic  sections  and 
by  the  nake<l  eye — these  all  imply  the  action  of 
force.  M.  Daubr6e  supposes  that  the  union  of 
oxygen  and  silicon  furnishes  sufficient  heat  for 
making  these  minerals.  If  this  is  possible,  those 
transformations  may  have  taken  place  in  their 
first  home.  Dr.  Reusch  argues  that  the  repeated 
heating  and  cooling  of  the  comet,  as  it  comes  down 
to  the  sun  and  goes  back  again  into  the  cold,  is 
enough  to  account  for  aU  the  |)eculiarities  of  struc- 
ture of  the  meteorites.  These  two  modes  of  action 
do  not,  however,  exclude  each  other.  Suppose, 
then,  a  mass  containing  silicon,  magnesium,  iron, 
nickel,  a  limited  supply  of  oxygen,  and  small 
quantities  of  other  elements,  all  in  their  primordial 
or  nebulous  state  (whatever  that  may  be),  segre- 
gateil  somewhere  in  the  cold  of  space.  As  the 
materials  consolidate  or  crystallize,  the  oxygen  is 
appropriated  by  the  silicon  and  magnesium,  and 
the  iron  and  nickel  are  deposited  in  metallic  form. 
Possibly  the  heat  developed  may,  before  it  is  radi- 
ated into  space,  modify  and  transform  the  sub- 
stance. The  final  result  is  a  rocky  mass  (or  pos- 
sibly several  adjacent  masses),  which  sooner  or 
later  is  no  doubt  cooled  down  throughout  to  the 
temi)erature  of  space.  This  mass,  in  its  travels, 
comes  near  to  the  sun.  Powerful  action  is  there 
exerted  upon  it.  It  is  heated.  How  intense  is 
tliat  heat  upon  a  cold  rock,  unprotected  appar- 
ently by  its  thin  atmosphere,  it  is  not  possible 
to  say.  We  know  that  the  sun's  action  is  strong 
enough  to  develop  that  immense  train,  the  comet's 
tail,  that  sometimes  spans  our  heavens.  It  is 
broken  in  pieces.  We  have  seen  the  portions  go 
off  from  the  sun,  to  come  back,  probably,  as  sepa- 
rate comets.  Solid  fragments  are  scattered  from 
it  to  travel  in  their  own  independent  orbits.  What 
is  the  condition  of  the  burnt  and  crackled  surface 
of  a  cometic  mass  or  fragment  as  it  goes  out  from 
the  sun  again  into  the  cold  ?  What  changes  may 
not  that  BUI  face  undergo  before  it  comes  back 
again*  to  pass  anew  through  the  fiery  ordeal  ?  We 
have  here  forces  that  we  know  are  acting.  They 
are  intense,  and  act  under  varied  conditions.  The 
stones  subject  to  those  forces  can  have  a  history 
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full  of  all  the  scenes  and  actions  required  for  the 
growth  of  such  strange  bodies  as  have  come  down 
to  us.  Some  of  our  meteors,  those  of  the  star- 
showers,  have  certainly  had  that  history.  What 
good  reason  is  there  for  eaying  that  all  of  them 
may  not  have  had  the  like  birthplace  and  life? 

The  pieces  which  come  into  our  air  in  any  recur- 
ring star-shower  belong  to  a  group  whose  shape  is 
only  partly  known.  It  is  thin,  for  we  traverse  it 
in  a  short  time.  It  is  not  a  uniform  ring,  for  it  is 
not  annual,  except  possibly  the  August  sprinkle. 
How  the  sun's  unequal  attraction  for  the  parts  of 
a  group  acts  as  a  dispersive  force  to  draw  it  out 
into  a  stream,  those  most  beautiful  and  most  fruit- 
full  discussions  of  Signer  Schiaparelli  have  shown. 
The  groups  that  we  meet  are  certainly  in  the  shape 
of  thin  streams. 

It  has  been  assumed  that  the  cometic  fragments 
go  continuously  away  from  the  parent  mass,  so  as  to 
form,  in  due  time,  a  ring-like  stream  of  varying  den- 
sity, but  stretched  along  the  entire  elliptic  orbit  of 
the  comet.  Tlie  epochs  of  the  Leonid  star-showers 
in  November,  which  have  been  coming  at  intervals 
of  thirty-three  years  since  the  year  902,  have  led 
us  to  believe  that  this  departure  of  the  fragments 
from  Tempers  comet  (1866,  I.)  and  the  formation 
of  the  ring  was  a  very  slow  process.  The  meteors 
which  we  met  near  1866  were  therefore  thought 
to  have  left  the  comet  many  thousands  of  years 
ago.  The  extension  of  the  group  was  presumed 
to  go  on  in  the  future  until,  perhaps  tens  of  thou- 
sands of  years  hence,  the  earth  was  to  meet  the 
stream  every  year.  Whatever  may  be  the  case 
with  Tempers  comet  and  its  meteors,  this  slow 
development  is  not  found  to  be  true  for  the  frag- 
ments of  Biela's  comet.  It  is  quite  certain  that 
the  meteors  of  the  splendid  displays  of  1872  and 
1885  left  the  immediate  vicinity  of  that  comet  later 
than  1840,  although  at  the  time  of  those  showers 
they  had  become  separated  two  hundred  millions 
of  miles  from  the  computed  place  of  the  comet. 
The  process,  then,  has  been  an  exceedingly  rapid 
dne,  requiring,  if  continued  at  the  same  rate,  only 
a  small  part  of  a  millennium  for  the  completion  of 
an  entire  ring,  if  a  ring  is  to  be  a  future  form  of 
the  group. 

It  may  be  thought  reasonable  in  view  of  this 
fact  about  Biela's  comet,  established  by  star- 
showers  of  1872  and  1885,  to  revise  our  conception 
of  the  process  of  disintegration  of  Tempers  comet 
also.  The  more  brilliant  of  the  star-showers  from 
this  comet  have  always  occurred  very  near  the  end 
of  the  thirty- three  year  period.  Instead  of  there 
being  a  slow  process  which  is  ultimately  to  pro- 
duce a  ring  along  the  orbit  of  the  comet,  it  cer- 
tainly seems  more  reasonable  to  suppose  that  the 
compact  lines  of  meteors  which  we  met  in  1866, 


1867,  and  1868  left  the  comet  at  a  recent  date.  A 
thousand  years  ago  this  shower  occurred  in  the 
middle  of  October.  By  the  precession  of  the 
equinoxes  and  the  action  of  the  planets  the  shower 
has  moved  to  the  middle  of  November.  One-half  of 
this  motion  is  due  to  the  precession,  the  other  half 
to  the  perturbing  action  of  the  planets.  Did  the 
planets  act  upon  the  comet  before  the  meteoroids 
left  it,  or  upon  the  meteoroid  stream  ?  Until  one 
has  reduced  the  forces  to  numerical  values,  he 
may  not  give  to  this  question  a  positive  answer. 
But  I  strongly  suspect  that  computations  of  the 
forces  will  show  that  the  perturbations  of  Jupiter 
and  Saturn  upon  that  group  of  nieteoroids  hun- 
dreds of  millions  of  miles  in  length, — ^perturbations 
strong  enough  to  change  the  node  of  the  orbit 
fifteen  degrees  along  the  ecliptic, — would  not 
leave  the  group  such  a  compact  train  as  we  found 
it  in  1866.  If  this  result  is  at  all  possible,  it  is 
because  the  total  action  is  scattered  over  so  many 
centuries.  But  it  seems  more  probable  that  the 
fragments  are  parting  more  rapidly  from  the 
comet  than  we  have  assumed,  and  tliat,  long 
before  the  complete  ring  is  formed,  the  groups 
become  so  scattered  that  we  do  not  recognize 
them,  or  elso  are  turned  away  so  as  not  to  cross 
the  earth's  orbit. 

Comets,  by  their  strange  behavior  and  wondrous 
trains,  have  given  to  timid  and  superstitious  men 
more  apprehensions  than  have  any  other  heavenly 
bodies.  They  have  been  the  occasion  of  an  im- 
mense amount  of  vague  and  wild  and  valueless 
speculation  by  men  who  knew  a  very  little  science. 
They  have  furnished  a  himdredasyet  unanswered 
problems  which  have  puzzled  the  wisest  A 
world  without  water,  with  a  strange  and  variable 
envelope  which  takes  the  piece  of  an  atmosphere, 
a  world  that  travels  repeatedly  out  into  the  cold 
and  back  to  the  sun,  and  slowly  goes  to  pieces  in 
the  repeated  process,  has  conditions  so  strange  to 
our  experience,  and  so  impossible  to  reproduce  by 
experiment,  that  our  physics  cannot  as  yet  explain 
it.  But  we  may  confidently  look  forward  to  the 
answer  of  man>  w."  these  problems  in  the  future. 
Of  those  strange  bodies,  the  comets,  we  shall  have 
far  greater  means  of  study  than  of  any  other  bodies 
in  the  heavens.  The  comets  alone  give  us  speci- 
mens to  handle  and  analyze.  Comets  may  be 
studied,  like  the  planets,  by  the  use  of  the  tele- 
scope, the  polariscope,  and  the  spectroscope.  The 
utmost  refinements  of  physical  astronomy  may  be 
applied  to  both.  But  the  conietary  worlds  will  be 
also  compelled,  through  these  meteorite  fragments, 
— with  their  included  gases  and  pecuhar  minerals, 
— ^to  give  up  some  additional  secrets  of  their  own 
life,  and  of  the  physics  of  space,  to  the  blowpipe, 
the  microscope,  the  test-tube,  and  the  crucible. 
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COMMENT  AND  CRITICISM. 

Capt.  C.  E.  Dutton,  of  the  U.  8.  geological 
BEorvey,  has  been  recently  engaged  in  making  a 
study  of  Crater  Lake  in  Oregon,  and  the  latest 
advices  received  from  him  show  that  he  has  dis- 
covered probably  the  deepest  body  of  fresh  water 
in  the  country.  Leaving  Ashland,  Oregon,  on  the 
7th  of  July,  his  party,  escorted  by  ten  soldiers 
provided  through  the  courtesy  of  the  general  com- 
manding the  military  department  of  the  Colum- 
bia, reached  the  brink  of  the  wall  of  the  lake  on 
the  18th,  having  brought  with  them  boats  so 
mounted  on  the  running  gear  of  wagons  as  to 
bear  transportation  over  a  hundred  miles  of  moun- 
tain road  without  injury.  The  boats  bore  the 
transportation  without  strain  or  damage,  and 
preparations  were  at  once  begun  for  lowering  them 
nine  hundred  feet  to  the  water.  The  steepness  of 
the  wall  was  very  great,  being  at  the  place  selected 
about  41°  or  42°,  and  the  descent  partly  over  talus, 
above  covered  with  snow,  and  rocky  broken 
ledges  lower  down.  The  boats  entered  the  water 
quite  unharmed.  The  process  of  sheathing  them, 
rigging  the  tackle,  and  lowering  them  occupied 
four  days.  A  couple  of  days  were  occupied  in 
making  journeys  around  the  walls  of  the  lake  by 
boat,  —  the  only  possible  way,  — and  in  examin- 
ing the  rocks  and  structures  of  the  wall  in  its 
various  parts.  Next  followed  a  series  of  sound- 
ingi.  The  depth  of  the  lake  considerably  exceeded 
the  captain's  anticipations,  though  the  absence  of 
anj  thing  like  a  talus  near  the  water  line  already 
indicated  deep  water  around  the  entire  shore. 
Th«  depths  range  from  858  to  1,906  feet,  so  far  as 
the  soundings  show,  and  it  is  quite  possible  an4 
probable  that  depths  both  greater  and  shallower 
may  be  found.  The  average  depth  is  about  1,490 
feet.  The  descent  from  the  water's  edge  is  precipit- 
ous; at  four  or  five  hundred  yards  from  shore, 
depths  of  fifteen  to  eighteen  hundred  feet  are  found 
dl  around  the  margin.  The  greatest  deptlis  will 
probably  exceed  two  thousand  feet,  for  it  is  not 
probable  that  the  lowest  point  has  been  touched, 
rhe  soundings  already  made  indicate  it  as  being 
,he  deepest  body  of  fresh  water  in  the  country. 
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The  great  value  of  chemical  analysis  in  solv- 
ing problems  which  are  otherwise  incapable  of 
solution,  was  never  better  demonstrated  than  in 
the  recent  ice-cream  poisoning  which  occurred  in 
New  Jersey.  Various  theories  had  been  advanced 
to  explain  it,  any  one  of  which  would  have  ac- 
counted for  the  symptoms  produced  in  the  suffer- 
ers. The  tyrotoxicon  discovered  by  Prcfessor 
Vaughan,  the  vanilla  bean  used  in  the  flavoring 
extract,  and  the  gelatine  employed  to  give  stiff- 
ness, were  credited  with  being  the  possible  maUriu 
tnorbi  by  their  respective  advocates ;  but  no  one 
seems  to  have  suspected  foul  play.  The  death  of 
one  of  the  victims  was  followed  by  a  post-mortem 
examination,  and  the  organs  of  the  deceased  were 
submitted  to  Professor  Austen  of  Rutgers  college. 
He  has  just  announced  the  discovery  of  arsenic  in 
sufficient  quantity  to  cause  death.  It  is  more 
than  probable,  that,  were  the  truth  known,  in  all 
the  cases  of  poisoning  by  food-products,  malice 
would  be  foimd  to  play  a  more  important  part 
than  either  decomposition  or  germs  introduced 
from  without. 

Two  persons  are  reported  as  having  died 
from  cholera  at  Chippewa  FaUs,  Wis.  That  the 
cause  of  death  in  these  cases  was  Asiatic  cholera 
is  in  the  highest  degree  improbable.  Italy  seems 
to  be  alone  among  European  countries  in  having 
this  scourge  now  prevalent,  and  that  any  one  at 
so  remote  a  point  as  the  town  mentioned  should 
show  symptoms  of  cholera,  is  hardly  to  be  cred- 
ited. It  is,  of  course,  possible  that  clothing  in- 
fected with  cholera  might  be  carried  in  trunks, 
and  opened  at  a  point  so  far  removed,  and  that 
those  exposed  might  thus  contract  the  disease, 
for  there  is  good  evidence  to  prove  that  infection 
has  been  thus  conveyed  ;  but  it  is  more  than  prob- 
able that  if  cholera  reaches  this  country,  it  will  be 
from  the  seaboard.  When  the  facts  become 
known,  it  will  doubtless  be  found,  as  has  so  often 
happened,  that  the  cause  of  death  in  the  cases  at 
Chippewa  Falls  v^as  a  severe  form  of  cholera  mor- 
bus. 

Under  a  recent  order  of  the  treasury  depart- 
ment, all  restrictions  on  imported  rags  have  been 
removed,  and  they  have  been  placed  upon  the 
same  footing  as  other  merchandise  ;  that  is,  to  be 
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excluded,  disinfected,  or  admitted  according  to  the 
discretion  of  the  local  health  officer.  A  gjeat  deal 
of  unwarranted  hostile  criticiBru  has  beenindnlji^d 
in  with  reference  to  rag-disinfection  in  the  port  of 
New  York.  At  a  time  when  an  epidemic  of 
cholera  was  imminent,  the  health  officer  of  tliat 
port  consulted  with  the  health  officials  of  the 
neighboring  cities,  and  of  the  state,  and  the  action 
which  he  took  in  reference  to  the  disinfection  of 
rags  was  based  upon  that  coDference.  and  has  re- 
ceived the  endorsement  of  the  sanitary  authorities 
of  the  country.  While  New  York  has  from  the 
very  first  b>en  vigilant,  other  cities  have  been 
careless  and  negligent ;  and  that  contagious  dis- 
ease has  not  been  introduced  by  means  of  infected 
rags,  is  due  to  good  luck  rather  than  to  good 
management.  That  there  should  be  some  federal 
control  of  such  matters  goes  without  saying,  for, 
while  state  rights  are  to  be  respected,  there  is  such 
a  thing  as  carrying  that  principle  too  far.  The 
right  to  permit  contagion  to  enter  and  ravage  the 
country,  because  a  quarantine  would  be  expensive, 
is  not  a  right  which  any  state  can  claim  as  guaran- 
teed it  by  the  constitution.  If  the  general  govern- 
ment can  restrict  the  sale  of  oleomargarine,  it  can 
certainly  be  no  great  stretch  of  its  powers  to  adopt 
such  general  measures  as  will  apply  to  all  its  ports 
of  entry,  by  which  commerce  and  the  public 
health  are  at  the  same  time  protected. 


Dr.  Harrington,  op  Boston,  has  recently  had 
under  his  care  four  patients  suffering  from 
chromium  poisoning.  The  first  case  was  that  of 
a  cap-maker,  who,  after  handling  and  cutting  a 
large  quantity  of  dark-blue  cloth  for  the  manu- 
facture of  military  caps,  began  to  suffer  from  an 
intolerable  itching  of  the  hands,  face,  neck,  and 
scalp,  which  was  foUowed  by  ulceration,  causing 
running  sores.  The  symptoms  disappeared  after 
she  ceased  work  uiK)n  this  cloth,  and  returned 
when  she  renewed  her  work  upon  it.  The  second 
case  was  that  of  a  clergyman,  who  was  similarly 
affected  after  wearing  a  pair  of  brown  woollen 
gloves.  The  other  cases  were  young  children, 
who  had,  previous  to  the  appearance  of  the  first 
symptoms,  put  on  for  the  first  time  new  suits  of 
brown  wooUen  clothes.  An  analysis  of  the  gooils 
in  all  the  four  instances  revealed  chromium.  The 
chromium  mordants  are  now  being  extensively 
employed  in  dyeing,  much .  more  so  than  f ormer- 
.  ly,  and  the  range  of  colors  produced  by  their  aid 
is  very  great,  including  brown,  brownish  red,  claret 


red,  olive,  yellow,  old  gold,  purple,  blue,  black,  buff, 
and  gray.  Dr.  Harrington,  at  the  conclusion  of 
his  i)aper  describing  these  cases,  read  before  the 
Massachu^tts  medical  society,  saye  that  it  is  yet 
to  be  determined  whether  in  these  cases  the  com- 
pounds formed  by  the  mordant  and  the  dye-stuffs 
are  in  themselves  the  active  poison,  or  are  decom- 
posed by  the  secretions  of  the  body,  with  libera- 
tion of  simple  chrome  compounds. 


THE  BUFFALO  MEETING. 

The  least  that  can  be  said  of  the  meeting  of  the 
American  association  for  the  advancement  of 
science  which  has  just  closed,  is  that  it  was  thor- 
oughly enjoyable.  The  arrangements  made  by  the 
local  committee  for  the  entertainment  of  the  asso- 
ciation were  admirably  adapted  to  promote  the  ob- 
jects of  the  meeting.  The  simple  habits  of  the 
members  led  them  to  welcome  rather  than  to  re- 
gret the  absence  of  official  festivities  on  a  large 
scale,  but  prepared  them  to  enjoy  the  hospitalities 
tendered  by  leading  citizens  and  organizations, 
which  were  noteworthy  both  for  their  ample  scale 
and  their  unostentatious  simplicity.  On  the  ex- 
cursions to  Grand  Island  and  to  Niagara,  every 
opijortunity  for  pleasure  and  profit  was  afforded 
without  in  any  way  troubling  the  members  by  de- 
tailed programmes  or  burdensome  attentions. 

The  smallness  of  the  meeting  was  its  only  dis- 
appointing feature.  The  l>eautiful  summer  climate 
of  Buffalo,  its  central  position  between  the  east 
and  the  west,  and  the  prosi>ect  of  a  visit  to  one  of 
the  grandest  a  ud  most  interesting  of  natural  phe- 
nomena, just  freed  from  the  onerous  exactions 
which  such  a  visit  used  to  entail,  would,  it  was  ex- 
pected, attract  one  of  the  largest  assemblages  of 
members  that  had  yet  been  witnessed.     Yet,  not 
one-fourth  of  the  membership  was  found  at  the 
meeting.     The  paucity  of  southern  members  Tas 
e3i)ecially  noteworthy.     One  great  purpose  of  :he 
organization  is  to  bring  into  contact  the  intellec- 
tual element  of  tlie  north  and  the  south  as  well  as 
of  the  east  and  the  west,  and  the  association  cin 
render  no  more  worthy  service  than  that  of  pro- 
moting education  as  well  as  research  in  every 
quarter  of  our  land.    It  is  much  to  be  desired  that 
workers  and  educators  in  the  south  should  point 
out  to  their  colleagues  in  the  north  how  that  stim- 
ulus of  personal  contact,  sympathy,  and  atten- 
tion, so  necessary  to  the  fulness  of  intellectual  de 
velopment,  can  best  be  secured  to  their  section. 

The  scientific  outcome  of  the  meeting  is,  on  the 


AuorsT  87,  1880.] 


SCIENC]^. 


179 


whole,  encouraging.  The  writers  of  popular 
essays  were  out  in  rather  less  force  than  usual. 
We  did  not  notice  on  the  programme  the  title  of 
a  single  paper  attacking- the  theory  of  gravitation. 
Ck>mmunications  of  doubtful  value  appeared  in 
about  the  usual  proportion.  Statements  of  care- 
ful observations,  and  well-matured  results  ap- 
peared in  larger  proportion  than  usual,  yet,  there 
was  no  announcement  of  a  brilliant  discovery,  or 
of  a  research  of  extraordinary  importance.  All 
that  can  certainly  be  noticed  is  a  well-marked 
tendency  to  improvement.  Notwithstanding  this 
improvement,  the  question  is  still  open  whether 
the  association  can  reach  the  highest  standard  of 
usefulness  by  aiming  to  be  primarily  a  medium 
for  the  communication  and  publication  of  scien- 
tific papers. 

That  the  system  in  vogue  at  present  is  not  satis- 
factory in  all  points  must  be  conceded  by  all.  A 
member  visits  the  place  of  meeting  in  the  morn- 
ing, and  receives  a  programme  for  the  day,  show- 
ing what  papers  are  to  be  read  liefore  each  section. 
He  finds  two  or  three  that  he  wants  to  hear,  and 
two  or  three  more  that  he  would  like  to  know 
something  about  in  order  to  decide  whether  he 
does  or  does  not  want  to  hear  them.  But  the 
only  way  to  learn  an3rthing  about  one  class  or  the 
other  is  to  wait  patiently  till  they  are  called  in 
their  turn.  There  are  perhaps  two  or  three  papers 
to  precede  any  in  which  he  is  interested.  He 
waits  for  one,  because  the  author  has  estimated 
its  length  at  only  ten  minutes.  But  the  author 
occupies  twenty  minutes  with  details  so  prolix  and 
tedious  that  his  hearers  are  weary  when  he  gets 
through.  Then  the  presiding  officer  calls  for  re- 
marks. No  one  is  ready  to  proffer  any  remark, 
and  the  next  paper  is  about  to  be  called  when 
some  one,  out  of  pure  charity,  drops  a  remark. 
Another  replies,  and  very  soon  a  desultory  debate 
is  in  progress  having  little  relation  to  the  subject 
of  tlie  paper.  Our  hearer  estimates  that  an  hour 
will  be  recjuired  to  reach  the  paper  he  wants  to 
hear,  and  leaves  the  room.  In  order  to  be  sure  he 
returns  in  half  an  hour,  to  find  that  the  authors  of 
the  interme<liate  papers  were  absent,  and  that,  in 
consequence,  the  paper  he  wanted  to  hear  has  al- 
ready been  read.  He  has  thus  spent  an  hour 
without  any  profitable  result  whatever. 

Tlie  system  which  leads  to  such  results  calls 
loudly  for  improvement.  Specified  hours  should 
be  assigned  for  hearing  and  discussing  speci- 
fied papers.  Debate  upon  subjects  of  interest 
suggested  by  any  communication  should  be  allowed 


for  in  advance.  Less  formality  in  the  presenta- 
tion of  papers  should  be  observed.  There  is  no 
necessity  of  entering  into  the  long  details  with 
which  memljers  so  often  weary  their  hearers,  who 
would  be  satisfied  to  hear  the  pith  of  a  communi- 
cation. It  will  also  be  well  for  members  to  con- 
sider whether  the  conception  of  the  association  as 
a  body  organized  solely  for  the  reception  and  pub- 
lication of  original  researches  might  not  well  be 
modified.  Scientific  societies  meeting  at  short 
intervals  are  now  so  numerous  that  a  body  which 
assembles  only  once  a  year  is  at  a  great  disadvan- 
tage as  a  medium  of  publication. 

On  the  other  hand,  the  social  feature  of  the 
meetings  should  be  more  clearly  recognized.  No 
class  of  men  are  so  much  in  need  of  contact  with 
their  fellow-workers  as  those  who  are  exploring 
the  fields  of  science,  and  in  no  other  enlightened 
country  is  this  contact  so  difficult  as  in  ours.  As 
matters  now  stand,  we  believe  that  the  association 
can  do  more  good  by  bringing  men  together  to 
talk  over  the  work  of  the  year,  and  the  prospects 
of  the  future,  than  by  remaining  a  medium  for 
receiving  original  communications.  To  do  this 
effectively  requires  a  common  understanding 
among  the  older  members,  in  virtue  of  which 
more  of  them  will  be  in  attendance.  This  again 
requires  extensive,  though  not  very  radical  changes 
in  the  method  of  procedure  adopted  by  the  stand- 
ing committee,  the  several  sections,  and  the  asso- 
ciation at  large.  The  system  which  we.  think 
should  be  aimed  at  is  one  in  which  the  exposition, 
by  leading  members,  of  their  work  during  the 
year,  whether  published  or  unpublished,  shall  be  a 
prominent  and  well  understood  feature.  In  a 
word,  everything  that  can  be  done  to  make  the 
meetings  attractive  and  profitable  will  add  in  an 
increasing  ratio  to  the  success  of  the  organization. 
And  the  most  urgent  requirement  is  a  plan  by 
which  every  member  shall  be  able  to  hear  what  he 
wants  to  without  being  required  to  listen  to  any- 
thing he  does  not  want  to  hear.  Such  a  plan  will 
react  upon  the  members  by  supplying  an  incentive 
to  the  preparation  of  communications  by  those 
members  who  might  say  sometliing  of  s[)ecial  in- 
terest to  their  fellows,  but  who  are  now  deterred 
from  so  doing  by  the  absence  of  the  proper 
arrangements  for  being  heard. 

Withal,  there  is  the  constant  necessity  of  such 
familiarity  on  the  part  of  those  who  are  to  read 
papers  with  what  they  have  to  say,  and  how  they 
intend  to  present  it,  that  they  may  not  bore  their 
audiences  with  trifiing  details. 
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MULTIPLE  ALGEBRA. 

Pbofessor  Gibbs's  masterly  address  upon  the 
subject  of  <  multiple  algebra '  was  too  long  and  of 
too  technical  a  nature  for  presentation  in  full  to 
our  readers,  and  the  quotation  of  a  few  passages, 
and  a  brief  summary  of  the  bearings  of  the  re- 
mainder, must  suffice  to  acquaint  them  with  its 
general  drift  and  importance.  His  opening  re- 
marks were  as  follows  :  — 

<*  It  has  been  said  that '  the  human  mind  has 
never  invented  a  labor-saving  machine  equal  to 
algebra.*  If  this  be  true,  it  is  but  natural  and 
proper  that  an  age  like  our  own,  characterized  by 
the  multiplication  of  labor-saving  machinery, 
should  be  distinguished  by  an  unexampled  devel- 
opment of  this  most  refined  and  most  beautiful  of 
machines.  That  such  has  been  the  case,  no  one 
will  question.  The  improvement  has  been  in 
every  part.  Even  to  enumerate  the  principal  lines 
of  advance,  would  be  a  task  for  any  one,  —  for 
me,  an  impossibility.  But  if  we  should  ask  in 
what  direction  the  advance  has  been  made,  what 
is  to  characterize  the  development  of  algebra  in 
our  day,  we  may,  I  think,  point  to  that  broaden- 
ing of  its  fields  and  methods  which  gives  us 
'multiple  algebra.'  Of  the  importance  of  this 
change  in  tlie  conception  of  the  office  of  algebra, 
it  is  hardly  necessary  to  speak :  that  it  is  really 
characteristic  of  our  time,  will  be  most  evident  if 
we  go  back  some  two  or  three  score  vears,  to  the 
time  when  the  seeds  were  sown  which  are  now 
yielding  so  abundant  a  harvest.  The  failure  of 
MdbiuB.  Hamilton,  Grassmann,  Saint- Venant,  to 
make  an  immediate  impression  upon  the  course 
of  mathematical  thought  in  any  way  commen- 
surate with  the  importance  of  their  discoveries,  is 
the  most  conspicuous  evidence  that  the  times  were 
not  ripe  for  the  methods  which  they  sought  to  in- 
troduce. A  satisfactory  theory  of  the  imaginary 
quantities  of  ordinary  algebra,  which  is  essentially 
a  simple  case  of  multiple  algebra,  with  difficulty 
obtained  recognition  in  the  first  third  of  this  cen- 
tury. We  must  observe  that  this  *  double  algebra,' 
as  it  has  been  called,  was  not  sought  for  or  in- 
vented. —  it  forced  itself,  unbidden,  upon  the  at- 
tention of  mathematicians,  and  with  its  rules 
already  formed." 

The  speaker  then  gave  a  critical  historical  re- 
view of  the  different  contributions  of  Hamilton, 
Mobius,  Grassmann,  Saint- Venant,  Cauchy,  Cay- 
ley,  Hankel,  the  Peirces,  father  and  son,  and 
Sylvester,  to  these  new  methods  of  mathematical 

Abstract  of  an  addreu  before  the  Motion  of  mathe- 
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analysis,  showing  the  additions  and  deyelopmento 
made  by  each  to  the  various  subjects. 

In  the  second  part  of  the  paper,  Professor  GibbB 
criticised  the  methods  of  some  modem  writers  on 
these  subjects,  showing  how  they  failed  to  grasp 
the  full  significance  and  bearings  of  the  matters 
they  were  dealing  with,  being  too  much  hampered 
by  the  old  ideas  and  methods  of  simple  algebra. 
We  quote  here  a  few  sentences :  — 

«*  This  fault  has  been  denounced  by  Sylvester  ; 
and  if  any  one  thinks  that  I  make  too  much  of 
the  stand-point  from  which  we  view  the  subject^ 
I  will  refer  him  to  the  opening  paragraphs  of  the 
lectures  on  *  universal  algebra '  in  the  sixth  vol- 
ume of  the  American  journal  of  mathematica, 
where,  with  a  wealth  of  illustration  and  an  energy 
of  diction  which  I  cannot  emulate,  the  most  elo- 
quent of  mathematicians  expresses  his  sense  of  the 
importance  of  the  substitution  of  the  idea  of 
the  matrix  for  that  of  the  determinant.  If  this 
is  so  important,  why  was  the  idea  of  the  matrix 
let  slip  ?  Of  course,  the  writers  on  this  subject 
had  it  to  commence  with.  One  cannot  even  de- 
fine a  determinant  without  the  idea  of  a  matrix. 
The  simple  fact  is,  that  the  writers  on  this  sub- 
ject have  especially  developed  those  ideas  which 
are  naturally  expressed  in  simple  algebra,  and 
have  postponed,  or  slurred  over,  or  omitted  alto- 
gether, those  ideas  which  find  their  natural  ex- 
pression in  multiple  algebra.  But  in  this  subject, 
the  latter  happened  to  be  the  fundamental  ideas, 
and  those  which  ought  to  direct  the  whole  course 
of  thought."  Many  illustrations  were  then  given, 
of  the  applications  of  these  ideas  to  cases  in 
point. 

The  author  introduced  the  third  part  of  his  pam- 
per as  follows  :  *'  We  have  considered  the  subjtet 
a  good  while  from  the  outside  ;  we  have  glanced 
at  the  principal  events  in  the  history  of  multiple 
algebra ;  we  have  seen  how  the  course  of  modem 
thought  seems  to  demand  its  aid,  how  it  is  actual- 
ly leaning  toward  it,  and  beginning  to  adopt  its 
methods.  It  may  be  worth  while  to  direct  our 
attention  more  critically  to  multiple -c^lgebra  itself,, 
and  to  inquire  into  its  essential  character  and  its 
most  imporiant  principles.  I  do  not  know  that 
anything  useful  or  interesting,  which  relates  to 
multiple  quantity,  and  can  be  symbolically  ex- 
pressed, falls  outside  the  domain  of  multiple  alge- 
bra. But  if  it  is  asked,  what  notions  are  to  be 
regarded  as  fundamental?  we  must  answer,  here- 
as  elsewhere,  those  which  are  most  simple  and 
fruitful.  Unquestionably,,  no  relations  are  more 
so  than  those  which  are  known  by  the  names  of 
addition  and  multiplication." 

Then  followed  a  long  discussion  of  the  funda- 
mental conceptiona  and  methods  of  modem  math- 
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ematlcs,  which  nothing  but  publication  in  full 
could  render  intelligible,  and  that  only  to  the 
mathematicians  among  our  readers.  To  such,  its 
full  publication  in  the  '  Proceedings*  will  prove  of 
the  greatest  value. 

The  fourth  part  of  the  paper  was  devoted  to 
consideration  of  some  of  the  applications  of  multi- 
ple algebra.  From  this  we  quote  the  following  : 
'*  First  of  all,  geometry,  and  the  geometrical 
sciences  which  treat  of  things  having  position  in 
space,  —  kinematics,  mechanics,  astronomy,  crys- 
tallography. —  seem  to  demand  a  method  of  this 
kind,  for  position  in  space  is  essentially  a  multiple 
quantity,  and  can  only  be  represented  by  simple 
quantities  in  an  arbitrary  and  cumbersome  man- 
ner. For  this  reason,  and  because  our  spatial  in- 
tuitions are  more  developed  than  those  of  any 
other  class  of  mathematical  relations,  these  sub- 
jects are  especially  adapted  to  introduce  the  stu- 
dent to  the  methods  of  multiple  algebra.  Here 
nature  herself  takes  us  by  the  hand,  and  leads  us 
along  by  easy  steps,  as  a  mother  teaches  her  child 
to  walk.  In  the  contemplation  of  these  subjects, 
Mobius,  Hamilton,  and  Grassmann  formed  their 
algebras,  although  the  philosophical  mind  of  the 
last  was  not  satisfied  until  he  had  produced  a  sys- 
tem unfettered  by  any  spatial  relations.  It  is 
probably  in  connection  with  these  subjects  that 
the  notions  of  multiple  algebra  are  most  widely 
disseminateii.  MazwelVs  *  Treatise  on  electricity 
and  magnetism  *  has  done  so  much  to  familiarize 
students  of  physics  with  quaternion  notations, 
that  it  seems  impoHsible  that  this  subject  should 
ever  again  be  entirely  divorced  from  the  methods 
of  multiple  algebra.  I  wish  that  I  could  say  as 
much  of  astronomy.  It  is,  I  think,  to  be  regretted, 
that  the  oldest  of  the  scientific  applications  of 
mathematics,  the  most  dignified,  the  most  conser- 
vative, should  keep  so  far  aloof  from  the  youngest 
of  mathematical  methods  ;  and  standing,  as  I  do 
to-day,  by  some  chance,  among  astronomers,  al- 
though not  of  the  guild,  I  cannot  but  endeavor  to 
improve  the  opportunity  by  expressing  my  con- 
viction of .  ±e  advantages  which  astronomers 
might  Rain  by  employing  some  of  the  methods  of 
multiple  algebra.  A  very  few  of  the  fundamental 
notions  of  a  vector  analysis,  the  addition  of  vec- 
tors and  what  quatemionists  would  call  *  the 
scalar  part  and  the  vector  part  of  the  product  of 
two  vectors '  (which  may  be  defined  without  the 
definition  of  the  quaternion),  —  these  three  no- 
tions, with  some  four  fundamental  proi)ertiee 
relating  to  them,  are  sufiQcient  to  reduce  enor- 
mously the  labor  of  mastering  such  subjects  as 
the  elementary  theory  of  orbits,  the  determina- 
tion of  an  orbit  from  three  observations,  the  dif- 
ferential equations  which  are  used  in  determining 


the  best  orbit  from  an  indefinite  number  of  obser- 
vations by  the  method  of  least  squares,  or  those 
which  give  the  perturbations  when  the  elements 
are  treated  as  variable.  In  all  these  subjects,  the 
analytical  work  is  greatly  simplified,  and  it  is  far 
easier  to  get  the  best  form  for  numerical  calcula- 
tion than  in  the  use  of  the  ordinary  analysis.** 

Then  followed  illustrations  of  the  various  meth- 
ods of  applying  multiple  algebra  to  different 
cla^tees  of  problems,  and  the  paper  closed  as  fol- 
lows :  "  But  I  do  not  so  much  desire  to  call  your 
attention  to  the  diversity  of  the  applications  of 
multiple  algebra,  as  to  the  simplicity  and  unity  of 
its  principles.  The  student  of  multiple  algebra 
suddenly  finds  himself  freed  from  various  restric- 
tions to  which  he  has  been  accustomed.  To  many, 
doubtless,  this  liberty  seems  like  an  invitation  to 
license.  Here  is  a  boundless  field  in  which  caprice 
may  riot.  It  is  not  strange  if  some  look  with 
distrust  for  the  result  of  such  an  experiment. 
But  the  further  we  advance,  the  more  evident  it 
becomes  that  this,  too,  is  a  realm  subject  to  law. 
The  more  we  study  the  subject,  the  more  we  find 
all  that  is  most  useful  and  beautiful  attaching 
itself  to  a  few  central  principles.  We  begin  by 
studying  '  multiple  algebras  ;  *  we  end,  I  think,  by 
studying  '  multiple  algebra.*** 


SEAT  OF  THE  ELECTROMOTIVE  FORCE. 

Professor  Brackbtt*8  address  was  essentially 
a  resume  of  the  history  of  the  investigations  to 
find  the  source  of  the  current  in  galvanic  bat- 
teries. No  attempt  was  made  to  settle  the  ques- 
tion, which  has  been  so  long  a  bone  of  contention. 

The  address  was  so  purely  historical  in  its 
nature,  and,  withal,  was  so  condensed  and  con- 
cise, that  any  abstract  would  be  necessarily  little 
more  than  an  index  of  its  contents.  Those  who 
are  interested  in  the  subject  must  await  its  publi- 
cation in  full  in  the  '  Proceedings  *  of  the  associa- 
tion. 

Gkdvani*8  two  accidental  discoveries  were  made 
in  1789  :  the  one  was  the  influence  of  an  electrical 
machine  in  causing  contractions  in  a  f  rog*s  legs, 
and  the  other  the  production  of  suflScient  elec- 
tricity to  cause  the  contraction  by  touching  two 
joined  stri|)6  of  copi)er  and  zinc  to  the  moist 
animal  tissues.  Naturally  from  these  results  there 
arose  a  theory  of  the  identity  of  nerve-force  and 
electricity,  —the  so-called  animal  variety  of  elec- 
tricity. While  this  controversy,  soon  to  subside, 
was  started  among  physiologists,   a  much  more 
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violent  one  has  continued  to  rage  among  physicists. 
Is  the  electricity  of  the  galvanic  cell  due  to  chemi- 
cal action  or  to  contact  of  dissimilar  suhstances  ? 
It  is  to  the  history  of  the  attempts  to  answer  this 
question  that  the  address  is  devoted. 


PROGRESS  OF  MECHANICAL  SCIENCE. 

The  recent  enlargement  of  the  scope  of  this  sec- 
tion to  include  all  branches  of  engineering,  and 
the  increasing  interest  manifested  in  its  meetings, 
warrant  my  making  some  remarks  as  to  the  true 
objects  of  the  section,  and  the  means  of  inci*ea8ing 
its  usefulness  in  the  future. 

In  marked  contrast  with  the  past,  the  present 
age  is  one  of  pronoimced  material  development. 
Formerly  the  brightest  and  most  gifted  men  de- 
voted themselves  to  religion,  philosophy,  politics, 
exploration,  art ;  but  for  the  past  himdred  years 
the  attention  of  the  leading  men  of  the  civilized 
world  has  been  din*cted  to  increasing  and  cheap- 
ening those  products  which  minister  to  the  daily 
life  and  comfort  of  man.  Farmers,  mechanics, 
and  laborers  live  now  more  comfortably  than  did 
the  middle  classes  of  feudal  times ;  the  duration  of 
human  life  has  been  materially  lengthened,  and 
all  portions  of  society  recognize  the  importance  of 
further  progress,  and  the  advantage  of  organiza- 
tion and  invention  in  securing  it. 

This  era  of  material  progress  may  be  said  to 
have  commence<l  with  the  final  perfecting  of  the 
steam-engine, which,  together  with  the  various  at- 
tendant machines,  takes  the  place  of  hand  and 
animal  labor,  and  which  has  increased  and  cheap- 
ened the  production  of  the  necessaries  and  luxu- 
ries of  life ;  and  it  has  pushed  the  inventor  and  the 
engineer  to  the  front  rank  in  modem  society.  It 
may  be  useful  to  point  out  the  absolute  necessity 
of  verbal  and  written  intercourse  between  investi- 
gators and  inventors,  that  the  speculation  and  cu- 
riosity of  the  former  may  ripen  into  the  effective 
invention  of  the  latter.  Nothing  is  more  remark- 
able than  the  multitude  of  minds  and  facts  which 
are  required  for  the  perfecting  of  even  a  simple 
machine,  nor  how  little  the  last  man  may  need  to 
add  to  complete  the  invention.  Facts  and  natural 
laws,  known  for  years  as  curiosities,  are  taken  up 
by  some  inventor,  who  fails  in  the  attempt  to 
render  them  of  practical  uhc  ;  then  a  second  genius 
lays  hold,  and,  profiting  by  the  mistakes  of  the 
first,  produces,  at  great  cost,  a  working  machine. 
Then  comes  the  successful  man,who  works  out  the 
final  practical  design,  and,  whether  making  or  los- 
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ing  a  fortune,  he  yet  permanently  benefits  man- 
kind. 

The  faculties  of  invention  and  discovery  are 
generally  separate.  One  set  of  men  observe  facts, 
and  deduce  laws  therefrom ;  and  another  set  en- 
deavor to  turn  the  results  of  this  observation  and 
deduction  to  practical  account  in  the  production 
of  labor-saving  appliances.  This  section  should 
be  the  place  where  these  men  may  meet  one  an- 
other, and  profit  by  the  interchange  of  ideas. 
Many  of  the  men  whom  I  see  before  me  are  devot- 
ing their  lives  to  the  study  of  nature,  with  no  de- 
sire to  make  money  out  of  it,  but  simply  to  in- 
crease human  knowledge  ;  and  some  of  their  dis- 
coveries will  eventually  be  put  into  practical  shapes 
for  the  use  and  convenience  of  man.  History 
proves,  too,  that  the  scientific  observers  have  the 
safer  and  happier  part.  Their  success  may  not  be 
BO  dazzling  as  that  of  some  great  inventors,  but 
they  do  not  have  to  t)ear  such  bitter  trials  and  dis- 
appointments. To  deduce  natural  laws  requires 
mental  accuracy  in  observing  and  reasoning ;  to 
make  them  useful  in  doing  the  world^s  work  re- 
quires imagination  and  ingenuity.  Sometimes 
long  years  must  pass,  and  generation  after  genera- 
tion of  inventors  wear  their  lives  out,  before  a 
needed  machine  becomes  an  accomplished  success. 
Evidently,  then,  the  greater  the  number  of  minds 
that  can  be  brought  to  bear  upon  a  particular  prob- 
lem, the  greater  is  the  chance  of  early  success.  I 
believe  that  it  is  the  particular  province  of  this 
section  of  the  association  to  bring  these  two  classes 
of  minds  together,  and  to  promote  their  inter- 
course, that  the  discoverer  may  learn  in  what  di- 
rection fresh  information  is  needed,  and  that  the 
inventor  may  be  advised  as  to  what  is  already 
knuwn. 

The  well-worn  history  of  the  steam-engine  gives 
us  an  instance  of  an  invention  which  did  not 
spring  full-grown  from  the  brain  of  the  inven- 
tor. History  informs  us  that  it  commenced  to 
exist  two  thousand  years  ago,  in  the  eolipile  of 
Hero  of  Alexandria.  His  treatise  remained  hid- 
den until  translated  and  printed  in  1547  ;  and  then 
Branca,  the  Italian  architect,  constructed  one  for 
pounding  drugs.  Hero's  book  ran  through  eight 
editions  in  different  languages,  and  attracted  the 
attention  of  a  French  inventor,  who  tried  vainly 
to  raise  water  by  steam  pressure.  Then  came  the 
Marquis  of  Worcester,  who  died  a  disappointed 
man  after  si)ending  |J250,000.  Tlien  de  Morland 
tried  using  steam  in  cylinders,  instead  of  in  con- 
tact with  the  water  ;  Papin  built  a  steamboat,  only 
to  have  it  seized  and  destroyed  while  on  its  way 
to  England,  and  he,  too,  died  broken-hearted  and 
poor  ;  Savery  went  back  to  using  the  steam  directly 
in  contact  with  water ;  and  finally  Newcomen 
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built  on  engine  that  worked  ;  and  between  1705 
and  1758  quite  a  number  were  erected.  These 
engines  had  a  duty  of  only  5.500,000  foot-pounds 
per  pound  of  coal,  the  improvements  of  James 
Watt,  an  instruihent  maker,  increasing  the  duty 
to  80,000.000. 

My  object  in  giving  this  sketch  is  to  call  your 
attention,  first,  to  the  gradual  evolution  of  an  in- 
vention by  the  process  of  exclusion,  by  finding  out 
what  would  not  do ;  and  second,  the  apparent 
chain  of  connection,  running  for  over  a  century, 
through  several  generations  of  inventors,  each 
evidently  profiting  by  the  failures  of  his  predeces- 
sors, to  the  extent,  at  least,  of  avoiding  their 
repetition.  Is  it  not  evident  that  the  earlier  in- 
ventors would  have  accomplished  greater  results 
had  they  had  a  larger  range  of  scientific  experi- 
ments and  advice ;  and  that  Watt  triumphed  be- 
cause he  had  the  whole  faculty  of  the  University 
of  Glasgow  at  bis  back,  to  give  him  knowledge  of 
natural  principles,  and  information  as  to  what  had 
been  done?  So  with  other  inventions  ;  the  steam- 
boat was  being  developed  from  1760  to  1807 ;  the 
locomotive,  from  1802  to  1829 ;  the  telegraph  from 
1729  to  1844 ;  the  sewing  machine,  with  its  two 
thousand  patents,  from  1790  to  1860 ;  the  reaping 
machine,  for  seventy- five  years,  and  so  on,  — the 
last  successful  man  adding  generally  but  little  to 
what  had  been  done  before.  The  rule  is,  that 
"  the  basis  of  success  lay  in  a  thorough  acquaint- 
ance with  what  had  been  done  before,  and  in  set- 
ting about  improvement  in  a  thoroughly  scientific 
way." 

My  own  observation  has  acquainted  me  with 
the  development  of  the  ice-making  machine.  The 
economical  production  of  cold  by  the  combustion 
of  fuel  was  a  matter  of  theory  when,  in  1755,  Pro- 
fessor   Cullen    experimented    in    Glasgow    with 

*  quick-lime  and  spirits  of  sal-ammoniac'  as  the 
best  volatile  substance  for  producing  cold.  His 
discoveries  remained  as  laboratory  experiments 
until  Jacob  Perkins,  in  1884,  obtained  a  partial 
success  in  pro<lucing  ice  by  the  evaporation  of 
ether.  Then  came  Profeesor  Twining,  of  New 
Haven,  Leslie,  Valance,  Harrison,  Pontifex  Seibe, 
Windhausen,  Tellier,  Carre,  and  Pictet,  with 
more  or  less  doubtful  success.  Up  to  1889,  the 
machine  was  in  the  experimental  or  unsuccessful 
stage.  Then  came  an  experiment(*r  who  delibe- 
rately rea<l  up  the  whole  subject  in  a  library,  and 
made  himself  master  of  what  patent-attorneys  call 

*  the  state  of  the  art,*  and  of  the  scientific  prin- 
ciples concerned,  working,  according  to  his  own 
account,  *  hanler  than  he  ever  had  before  in  his 
life.'  He  discanled  tlie  usual  working  fiuids,  and 
adopted  anhydrous  ammonia.  After  various 
struggles  and  successes,  the  machine  was  adapted 


to  the  difficulties  of  the  case,  and  put  in  success- 
ful operation  in  1874,  since  which  time  it  has  be- 
come of  immense  practical  importance  in  warm 
climates,  for  making  ice,  cooling  breweries,  etc., 
though  giving  an  efficiency  of  but  seventy  per 
cent.  In  1877,  another  inventor  set  himself  de- 
lil)erately  to  improve  the  machine.  He  put  a  prac- 
tical mechanic,  a  chemist,  and  a  patent-attorney  to 
work,  and  in  1878  built  a  machine,  which,  how- 
ever, gave  no  improved  results.  He  did  not  let 
the  matter  rest  here,  however,  but  persevered,  and 
in  1880  built  an  entirely  successful  machine,  which 
did  the  work  for  which  seven  thousand  tons  of 
ice  had  been  required.  So  rapid  has  been  the  in- 
troduction of  refrigerating  machines,  that  there  are 
now  several  hundred  of  various  makes  at  work  in 
the  United  States.  They  produce  as  much  cold 
for  each  ton  of  coal  consumed  as  would  be  ob- 
tained by  the  melting  of  twenty  tons  of  ice,  at 
which  rate  natural  ice  is  worth  only  seventy-five 
to  eighty  cents  per  ton,  or  less  than  the  usual  cost 
of  harvesting  and  storing  it. 

In  comparing  this  development  with  that  of  the 
steam-engine,  we  see  the  di£Ference  between  the 
scientific  way  of  working  out  an  invention  and 
the  former  disjointed  way,  when  each  man  had  to 
rely  chiefiy  upon  his  own  experiments  ;  and  also 
the  difference  between  ancient  facilities  and  the 
modern  advantages  offered  by  experts,  technical 
publication!*,  scientific  societies,  etc. 

Ordinary  technical  societies  usually  discourage 
speculative  papers  and  discussions,  and  prefer  to 
hear  of  accomplished  facts ;  but  the  busy  men 
who  are  developing  this  country  need  something 
more, —  they  need  to  keep  up  with  discovery  before 
it  is  reduced  to  practical  account,  and  they  need 
that  personal  contact  and  sympathy  with  men  of 
science  which  nothing  can  replace.  Engineers,  as 
well  as  other  practical  men,  owe  it  to  themselves 
to  come  to  these  meetings,  bringing  accounts  of 
what  they  have  done  and  hope  to  do,  and  es- 
pecially of  what  they  have  failed  to  do,  and  why ; 
and  some  8i)eculative  papers  may  well  be  allowed 
providing  always  that  they  are  on  a  sound  basis, 
and  stick  to  facts ;  for  how  often  is  it  that  the 
imagined  things  of  to-<lay  become  the  accom- 
pliHhed  ri*sult8  of  to-morrow  ! 

To  encourage  good  work  in  the  preparation  of 
papers,  might  there  not  l)e  established,  by  friends 
of  the  association  and  section,  prizes  for  the  best 
papers  on  a  number  of  important  subjwts?  I 
hope  tx)  see  something  done  in  this  direction  lie- 
fore  the  close  of  the  meeting.  I  hope  alsc^  to  see 
the  practice  inaugurated  for  memliers,  during  the 
year  or  meeting,  to  propound  queries  upon  sub- 
jects about  which  they  wish  information  or  dis- 
cussion.    I  should  like  also  to  see  published  annu- 
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all  J  ItBts  of  subjects  upon  which  papen  are  desired 
by  the  section,  as  was  done  to  eome  extent  in  the 
recent  circulars  of  the  section.  In  this  way,  live 
sabjects  aie  apt  to  be  most  beneflciall;  canvaaaed, 
and  experiment  and  discovery  kept  in  the  right 
paths.  It  may  lie  well,  in  this  connection,  to 
mention  some  inventiona  which  are  now,  so  to 
speak,  ■  in  the  air ; '  of  courae,  we  all  recognize 
that  the  flying-macliine  belongs  to  this  class,  in 
one  sense  if  not  in  another,  and  a  paper  upon  it 
has  been  presented  which  may  prove  of  interest 
to  you.  What  is  needed,  however,  is  a  sufficiently 
light  motor,  without  which  a  flying-machine  can- 
not be  expected  to  succeed.  Steam  power,  also, 
for  agricultural  work  in  its  many  forms,  is  not 
yet  an  accomplished  fact ;  and  we  may  mention 
one  machine  greatly  needed, — a  cottcoi-picker. 
Then,  too,  there  is  the  electric  motor  for  street 
b'afflc,  which  needs  further  improvement ;  also 
the  transmission  of  power  over  great  distancee, 
electric  l^hting,  etc.,  etc. 

But  I  have  said  enough  to  indicate  faow  large  a 
field  may,  in  niy  judgment,  be  covered  by  this 
section  of  mechanical  science  and  engineering, 
and  how  its  meetings  may  in  the  future  be  made 
still  more  useful  and  inlereatiag  than  tiiey  have 
been  in  the  past. 


she  travelled  several  miles,  answering  her  helm  aa 
readily  as  a  steam  yacht.  The  boat  is  an  iron 
spindle  thirty  feet  long  by  eight  in  diameter,  with 
a  propeller,  and  vertical  and  horizmital  mddera. 
The  motive  power  is  a  fourteen  horse-power  West- 
inghouse  engine,  fumished  with  steam  from  a 
caustic-potash  reservoir,  which  is  charged  from 
an  outside  source.  Deadlights  in  the  conning- 
dome  forward,  together  with  a  compass,  enable 
the  pilot  to  shape  his  course.  Ingress  and  egress 
are  effected  through  an  aperture  in  the  hatchway- 
near  the  stem,  which  may  be  hermetically  sealed 
from  the  inside. 


NOTES  AND  NEWS. 
The  officers  for  the  next  meeting  of  the  Ameri- 
can association  are  as  follows  :  President,  S.  P, 
Lengley.  Vice-presidents :  mathematics  and  as- 
tronomy. Wm.  Ferrel ;  physics,  Wm.  A.  Anthony  ; 
chemistry,  Albert  B.  Prescott ;  mechanical  science 
and  engineering,  Eckley  B.  Coie  ;  geology  and 
geography,  G.  K.  Gilbert ;  biology,  W.  G.  Farlow ; 
anthropology,  D.  G.  Brintoa ;  economic  science 
and  statistics,  Henry  E.  Alvord.  Permanent  sec- 
retary, F.  W.  Putnam ;  general  secretary,  W.  H. 
Pettee ;  assistant  general  secretary,  J.  C.  Arthur. 


A  NEW  SVBitARINE  TORPEDO  BOAT. 

The  accompanying  illustration  represents  a  new 
submarine  boat,  inveii(e<l  by  Mr.  <T.  U.  L.  Tuck, 
and  now  being  tested  in  this  city,  with  highly 
satisfactory  re^ts.  On  Tuesday,  August  24,  the 
first  public  exhibition  of  the  vessel  was  given  in  the 
Hudson  River,  oppoeite86tli  street,  in  the  presence 
of  a  number  of  scientific  men.  Manned  by  a  crew 
of  two  men,  pilot  and  engineer,  she  started  off  at 
a  good  rate  of  speed,  disappeared,  travelled  per- 
haps half  a  mile  without  making  a  ripple  to  in- 
dicate her  whereabouts,  and  reappeared  at  the 
jdeasure  of  the  pilot.     IXiring  the  two  hours'  test. 


Secretaries  of  the  sections  :  mathematics  and  as- 
tronomy, Henry  M.  Paul ;  physics,  C.  Leo  Mees  ; 
chemistry,  C.  F.  Mabery;  mechanical  science  and 
engineering,  Geo.  M.  Bond  ;  ge<)lo(i;y  and  geogra- 
phy, T.  B.  Coowtock  :  biology,  J.  Henry  Comstock  ; 
anthropology,  F.  W.  Langdon  ;  economic  science 
and  statistics,  Wm.  R.  Lazcnby.  Treasurer,  Wil- 
liam Lilly. 

—  Twenty  drops  of  bromine  in  an  ounce  of 
olive-oil,  applied  freely  four  times  a  day,  and  the 
affected  part  washed  with  warm  water  and  castite 
soap  twice  a  day,  is  said  to  liave  completely  cured 
seventy-five  cases  of  ivy  poisoning. 
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—  The  Brazilian  govemment  has  appointed  a 
commission  of  physicians,  from  Rio,  Bahia, 
Maranhao,  and  PariL,  to  study  the  berv-beri.  This 
disease  is  particularly  prevalent  through  the  lit- 
toral provinces  of  the  north,  and  lias  been  grad- 
ually gaining  ground  of  late. 

—  An  examination,  by  an  oculist,  of  the  eyes  of 
one  thousand  one  hundred  persons  who  work 
by  the  incandescent  electric  light,  fails  to  show 
any  injurious  effects  produced  by  that  light.  The 
arc-light  may  cause  eye-trouble  if  in  too  close 
proximity. 

—  Tliat  human  hair  retains  its  characteristics 
for  long  periods  of  time,  and,  indeed,  is  well-nigh 
indestructible,  is  a  fact  of  common  observation. 
A  remarkable  instance  of  this  is  found  in  a  wig 
which  has  recently  been  discovered  in  an  Egyptian 
temple  at  Thebes,  and  is  now  deposited  in  the 
British  museum.  It  is  supposed  to  have  been  part 
of  the  attire  of  an  Egyptain  priest,  and  from  the 
circumstances  of  its  discovery  is  regarded  as  being 
at  least  3,400  years  old. 

—  Food  given  when  cold  is  more  likely  to  be 
retained  by  a  sensitive  stomach  than  in  any  other 
condition,  and  ice  will  not  be  rejected  when  all 
other  substances  are  thrown  off  ;  acting  upon  this 
fact,  frozen  milk  is  now  given  in  cases  of  sickness 
attended  with  irritable  stomach,  especially  in 
fevers. 

—  London  consumes  daily  two  million  eggs, 
and  the  rest  of  England  an  equal  number.  Of 
these  one-half  comes  from  Italy  via  the  St.  Ooth- 
ard  tunnel,  and  the  others  are  brought  from  Den- 
mark, Qermany,  Belgium,  and  France. 

—  At  the  Michigan  state  sanitary  convention, 
to  be  held  at  Big  Rapids  in  November  next,  the 
following  topics  will  be  discussed  :  The  hygiiBue  of 
schools  ;  Pasteur  and  protective  medicine ;  public- 
health  laws  ;  alcoholic  drinks,  —  are  they  foods  or 
are  they  poisons  ?  the  injuries  of  every-day  drug- 
taking  ;  what  to  eat,  when,  and  how  ;  and,  the 
prevention  of  communicable  diseases. 

—  La  graphologie,  a  French  journal,  describes 
a  new  method  of  reading  character,  known  as 
<  scarpalogy.*  It  consists  in  a  study  of  the  heels 
and  soles  of  shoes.  If  these  are  worn  down  even- 
ly,  the  wearer  is  a  good  business  man,  energetic 
and  quick  in  decision  ;  if  the  outer  side  is  worn 
more  than  the  inner,  he  is  of  an  adventiurous 
turn  of  mind.  Weakness  of  character  is  indi- 
cated by  a  heel  and  sole  worn  most  on  the  inner 
side. 

—  Prof.  C.  L.  Ford,  of  the  L.  I.  college  hospital» 
called  attention,  in  1862,  to  the  fact  that  the  lower 
limbs  were  not  always  of  the  same  length  in  the 


human  subject.  This  statement  induced  anato- 
mists and  surgeons  to  make  an  extended  series  of 
measurments,  and  the  results  confirm  the  opinion 
expressed  by  Professor  Ford.  Garson,  in  the 
Journal  of  anatomy  and  physioloffy,  sums  up 
these  observations.  In  seventy  skeletons  ex- 
amined, he  found  the  lower  limbs  equal  in  but 
seven.  His  measurements  show  that  in  54.8  per 
cent  the  left  limb  was  longer  tlian  the  right ;  in 
68.5  per  cent  the  left  thigh-bone  was  longer  than 
the  right.  The  right  tibia  was  longer  than  the 
left  in  41.4  per  cent,  and  the  two  bones  were  found 
equal  in  but  10  per  cent.  The  difference  in  the 
length  of  the  lower  limbs  varies  from  one-eight  of 
an  inch  to  one  inch  and  five-eights,  without  any 
deformity  being  recognizable.  In  a  series  of 
measurements  of  the  collar-bones,  only  six,  in 
twenty-two  cases  examined,  were  found  to  be 
equal. 

—  The  scientific  writings  of  Henry  James 
Clark  have  received  careful  attention  from  Prof. 
Fred.  Tucker  man,  in  his  biographical  notice  for 
the  catalogue  of  the  Massachussetts  agricultural 
college  (1886).  The  bibliographical  list  contains 
twenty-six  titles,  —  three  new  ones  being  added 
to^  the  national  academy  list.  Professor  Tucker- 
man  has  also  improveil  the  national  academy  list 
by  roferenoes  to  numerous  English  reprints  of 
Professor  Clark's  papers.  British  students  will 
find  these  of  use.  The  third  title,  of  some  in- 
terest in  the  history  of  American  zodlogy,  reads 
as  follows  :  *  Contributions  to  the  natural  history 
of  tlie  United  States,  1857-62  (conjointly  with 
Prof.  Louis  Agassiz).* 

—  The  practice  of  medicine  in  Russia  is  exceed- 
ingly onerous  and  unremunerative.  A  physician 
who  fails  to  respond  to  the  summons  of  a  patient 
is  punished  by  a  fine  of  from  five  to  one  hundred 
roubles.  If  the  case  was  a  dangerous  one,  and 
the  physician  knew  it.  he  may  be  imprisoned  in 
the  jail  for  three  months.  The  legal  fee  for  an 
ordinary  visit  is  from  seven  and  a  lialf  to  fifteen 
cents ;  for  an  accouchement,  seventy-five  cents. 
These  laws  are  strictly  enforced.  An  elderly  Ger- 
man physician,  an  invalid,  was  called,  on  a 
stormy  winter  night,  to  attend  a  case  seven  miles 
distant.  He  objected  to  go  unless  he  was  reason- 
ably remunerated,  naming  his  fee.  The  mes- 
senger left  to  ascertain  whether  this  amount 
would  be  paid,  but  did  not  return.  The  physician 
was  8ubse<|uentiy  arrested,  tried,  and  condemned 
tu  eiglit  days  imprisonment.  Besides,  he  had  to 
pay  his  lawyer  two  hundred  and  fifty  dollars  in 
advance. 

—  A  few  weeks  since,  some  members  of  the 
Daven[>ort  (Iowa)  academy  of   sciences  explored 
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teveral  mouDds  in  Louisa  county  in  that  state. 
In  the  one  most  thoroughly  examined,  from 
near  the  surface  to  the  bottom,  were  found  de- 
cayed logs  of  from  six  to  ten  inches  diameter, 
lying  in  irregular  positions,  not  charred,  but  lying 
in  and  covered  by  a  thin  layer  of  ashes.  In  this 
mound  was  also  discovered  a  skull,  and  near  it 
several  relics.  Under  the  skull  was  found  a  cop- 
per axe,  entirely  covered  with  cloth,  and  wrapped 
in  bark,  well  preserved.  Four  other  copper  axes 
were  also  found,  all  showing  they  had  been 
wrapped  in  cloth.  Near  these  were  three  cop- 
per awls,  one  found  lying  and  two  sticking 
upright  in  the  floor  of  the  mound.  Also  a  quan- 
tity of  shell  beads  and  sheets  of  mica.  Two 
curved-base  pipes  were  also  found  near  the  head, 
one  of  ordinary  gray  pipe-stone,  bearing  a  well- 
carved  figure  of  a  hawk,  with  pearl  eyes ;  the 
.other  was  a  plain  round  bowl,  but  \s  unique  in 
material,  being  made  of  calcite,  beautiful  in  form, 
and  quite  translucent.  Several  other  mounds 
were  partly  explored,  but  nothing  of  special  in- 
terest was  found  in  them. 

—  II  popolo  Pisano,  an  Italian  journal,  claims 
that  Pasteur's  method  of  preventing  rabies  by 
inoculation  with  virus,  was  practised  in  Italy  by 
Dr.  Eusebio  Valli  as  long  ago  as  1709.  He  em- 
ployed for  this  purpose  the  saliva  of  a  rabid  doj<, 
mixed  with  gastric  juice.  Having  ascertained  by 
experiments  upon  the  lower  animals  that  this 
method  of  treatment  was  a  safe  one,  he  inoculated 
two  residents  of  Pisa  with  the  same  material.  Al- 
though these  persons  —  one  a  child,  the  other  an 
adult  —  had  been  bitten  by  a  mad  dog,  rabies  did 
not  develop  in  them. 

—  Bicliloride  of  mercury,  commonly  known  as 
corrosive  sublimate,  has  of  late  years  been  largely 
used  by  the  medical  profession  in  a  state  of  solu- 
tion, whenever,  in  the  treatment  of  wounds, 
antiseptic  or  germicidal  agents  were  desirable. 
This  same  substance  is  now  extensively  employed 
as  a  germicide  in  the  purification  of  articles  and 
places  which  are  infecte<l  with  disease  of  a  zymotic 
nature.  Statistics  have  recently  been  collected 
which  tend  to  prove,  that  in  the  strength  usually 
employed,  1  part  of  the  bichloride  to  1,000  parts 
of  water,  the  use  of  this  solution  is  not  without 
danger  when  brought  in  contact  with  any  portion 
of  the  surface  of  the  body  from  which  the  skin  or 
the  mucous  membrane  has  been  removed,  as,  for 
instance,  in  open  wounds.  Tliere  have  been  re- 
ported and  verified  thirty  deaths  which  are  at- 
tributable to  the  use  of  this  solution  in  the  strength 
mentioned.  It  is.  however,  when  pro[K.Tly  em- 
ployed, not  only  a  verj-  valuable,  but  also  a  per- 
fectly safe  agent ;  and  it  will  doubtless  be  found. 


that,  as  an  irrigant  to  exposed  surfaces  of  the 
human  body,  more  dilute  solutions  will  aocom* 
plish  all  that  is  desired.  Where  it  is  used  as  a 
disinfectant  for  articles  of  clothing  or  fumiture, 
no  danger  can  possibly  accrue  from  its  use,  eren 
in  the  proportion  of  1  to  1,000. 

—  The  great  advantage,  from  a  hygienic  point, 
of  the  electric  light  over  gas  in  halls  where  large 
numbers  assemble,  is  well  shown  by  the  elaborate 
researches  of  Dr.  Breslauer,  and  recorded  in  the 
Deutsche  medicinische  zeitung.  The  experiments 
were  made  in  the  Munich  theatre,  and  included 
an  inquiry  into  the  air  of  the  different  portions 
of  the  house  as  to  temperature  and  the  products 
of  combustion.  The  temperature  was  increased 
in  the  parquet  ten  times  more  with  gas  than 
with  the  electric  light,  and  three  times  more  in 
the  gallery.  The  amount  of  carbonic  acid  per 
1,000  was,  — 


In  parquet I 

In  gallery i 

In  centre  of  gallery i 


Electric  light. 

0.0B6 
0.S70 
1178 


Qm. 


8.986 
8.151 
4.8S8 


This  increase  in  the  amount  of  carbonic  acid  is 
one  of  the  principal  disadvantages  of  gas  as  com- 
pared with  the  electric  light.  The  conclusions 
which  are  drawn  from  these  observations  are  that 
the  air  remains  much  purer  and  at  a  lower  tem- 
I)erature  in  all  parts  of  the  house,  especially  in  the 
galleries,  when  electric  light  is  employed  as  a 
means  of  illumination. 

—  Turkey  has  a  medical  school  at  Constanti- 
nople, at  which  there  are  annually  more  than 
three  hundred  students,  of  which  number  some 
sixty  graduate.  Each  course  continues  during 
nine  months  of  the  year,  and  six  years  must  be 
spent  in  medical  study  before  a  diploma  can  be 
received.  Instruction  is  given  in  the  Turkish 
language,  as  most  of  the  students  are  Turks. 

—  Constantinople  has  at  the  present  time  a 
water-supply  fr<»m  Lake  Derros,  twenty  miles 
from  the  city.  This  was  introduced  by  a  French 
company,  and  was  intended  to  supplant  or  supple- 
ment the  supply,  which  the  city  has  had  for  years, 
from  an  G\yen  reservoir  six  miles  distant,  in  which 
the  rain  collected,  and  from  which  it  was  brought 
in  iron  pipes. 

—  From  the  Medical  and  surgical  reporter  we 
learn  that  the  willow  is  now  being  largely  culti- 
vated in  America  for  medicinal  purposes.  On  one 
farm  in  Georgia  there  are  400.000  willows  grow- 
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ng,  and  80,000  additional  slips  have  recently  been 
put  in.  At  the  end  of  two  years  the  switches  are 
cut  and  made  into  bunches  like  sheaves  of  wheat. 
The  leaves  and  the  bark  contain  the  medicinal 
salicin.  This  substance  crystallizes  in  plates,  is 
white  in  color,  not  very  soluble  in  water,  and 
somewhat  bitter  to  the  taste.  Like  other  bitters, 
it  promotes  the  appetite,  and  aids  digestion,  and 
is  regarded  as  an  excellent  tonic  in  some  forms  of 
dyspepsia.  It  is  also  largely  used  in  the  treatment 
of  acute  rheumatism,  and  to  some  extent  in  ma- 
larial fevers  as  a  substitute  for  quinine.  It  is 
said  that  the  willow  switches,  when  dry,  are 
worth  two  hundred  dollars  a  ton.  The  leaves  and 
bark  are  sold  at  the  rate  of  twenty-five  cents  a 
pound. 

—  A  yoimg  woman  is  said  by  a  writer  in  the 
Medical  and  surgical  reporter  to  have  acquired 
the  habit  of  eating  roasted  coffee,  eating  some- 
times as  much  as  half  a  pound  a  day,  and  con- 
tinuing it  for  four  months.  She  was  very  pale, 
sallow,  and  nervous ;  she  had  a  weak  pulse,  im- 
paired digestion,  and  got  out  of  breath  easily 
going  up  stairs. 

—  Professor  Bystroff  has  recently  examined 
7,478  children  in  the  schools  of  St.  Petersburg, 
and  finds  that  11.6  per  cent  suffer  from  headache. 
He  regards  it  as  due  to  irritability  of  the  brain, 
brought  on  by  the  excessive  forcing  of  the  educa- 
tion. 

—  The  entire  population  of  Germany,  as  enu- 
merated in  the  quinquennial  census  of  December 
last,  is  given  at  46,840,587,  an  increase  of  1,606,- 
5d6  over  that  of  1880. 

—  The  entire  length  of  railroads  of  the  world, 
up  to  the  end  of  1884,  as  recently  published  by  the 
Prussian  minister  of  public  works,  was  291,000 
miles,  an  increase  of  twenty-seven  per  cent,  or 
oyer  sixty  thousand  miles,  during  the  preceding 
five  years.  Of  the  entire  length,  very  nearly  one- 
half  is  that  of  the  American  railroads,  mainlv  in 
the  United  States. 


LETTERS  TO  THE  EDITOR. 

%*Corrtn'ondent»  art  reqtieated  to  be  at  brUf  a»  potible.    The 
writer'8  name  te  in  all  ca»e$  required  ae  proof  of  good  faith, 

A  contribution  to  the  psychology  of  the  polar 
bear  (Ursus  maritimus  Lin.). 

The  fact  that  bears  iiecasionally  create  rotary  cur- 
rents in  water  by  means  of  their  paws,  for  the  pur- 
pose of  bringing  floating  objects  within  their  reach, 
has  several  times  been  verified  by  different  obnervers 
(RomaneH^  '  Animal  intelligence,'  New  York,  1883, 
pp.  851,  352  ;  Darwin's  '  Descent  of  man,'  New  York, 
1875,  p.  76).  Still,  this  act  of  bears  has  not  been 
■o  often  recorded  as  to  render  the  present  instance 
uainteresting. 


In  May,  1886,  happening  to  be  in  Central  park,. 
New  York  city,  I  visited  the  bear-pit.  This  pit  is 
divided  through  the  centre  by  a  partition  of  iron  bars^ 
black  bears  being  confined  on  one  side  and  two  polar 
bears  on  the  other.  The  water  supply  is  famished 
by  an  oblong  basin  about  eight  feet  long  by  four  or 
five  wide,  so  placed  that  the  above  mentioned  parti- 
tion runs  through  its  short  axis.  One  of  the  polar 
bears  was  resting  on  the  side  of  the  basin,  opposite 
to  the  front  of  the  pit,  with  the  side  of  his  head  snug 
against  the  partition,  the  bod^  being  stretched  out 
alongside  the  margin  of  the  basin,  and  his  fore-paws 
hanging  over  its  edge.  In  his  fore-paws  he  had  a 
portion  of  an  ordinary  walkingtcane,  about  a  foot  and 
a  half  long,  and  from  this  he  evidently  derived,  by 
playing  with  it  in  the  water,  a  great  deal  of  enjoy- 
ment. Let  this  bear  be  known  as  No.  1.  The  other 
bear,  not  being  able  to  reach  across  the  basin,  nor  to 
reach  over  the  head  to  the  fore  paws  of  No.  1,  and 
having  no  plaything  of  his  own,  was  apparently 
highly  discomfited.  This  discomfiture  he  manifested 
by  his  quick  and  uncertain  turns  around  the  pit, 
ever  returning  to  the  edge  of  the  basin  or  the  back 
of  No.  1,  there  to  again  make  an  unsuccessful 
attempt  to  obtain  the  cane.  Let  this  bear  be  known 
as  No.  2. 

An  interested  group  of  spectators  had  now  col- 
lected, and  one  of  them,  out  of  sympathy  for  No.  3, 
threw  him  a  small  painted  stick  about  eight  inches 
lon^.  This  No.  2  immediately  began  playing  with^ 
taking  it  in  his  mouth  and  tossing  it  around  in  vari- 
ous directions.  Finally  the  little  bit  of  wood  fell  into 
the  basin  of  water  within  reach  of  No.  1,  who  hastily 
appropriated  it,  much  to  the  seeming  chagrin  of  No. 
2,  —  this  bear  once  more  becoming  very  restless  and 
uneasy.  The  stick  and  the  cane,  however,  were  too 
much  for  No.  1  to  manage,  for  in  his  maneuvres,. 
teeming  unnoticed  of  him,  he  lost  his  hold  upon  the 
stick,  and  it  fell  into  the  water.  At  once  No.  2,. 
who,  at  the  time,  was  sitting  on  his  haunches  at  the 
front  side  of  the  basin,  appeared  to  comprehend  this, 
and  began  pawing  the  water  with  the  right  and  left 
paw  alternately,  thus  creating  a  current  in  the  water 
which  brought  the  little  piece  of  wood  to  him  from, 
the  other  side  of  the  basin  in  about  two  minutes. 
Hastily  taking  it  out  of  the  water.  No.  2  laid  it  on 
the  edge  of  the  basin,  for  in  the  mean  time  No.  1  had 
changed  his  hold  on  the  cane  in  such  a  way  that  he 
confined  it  between  hispaw  and  the  side  of  the  basin 
at  the  water's  level.  His  paw  being  at  the  very  re- 
mote end  of  the  cane,  thrust  partly  through  the  bars 
into  the  black  bear's  side  of  the  pit,  the  cane  seemed 
to  be  free  upon  the  water.  No.  2  now  went  through 
the  same  motions  as  had  secured  him  the  small  piece 
of  wood.  After  keeping  his  exertions  up  for  about 
one  half-minute,  he  seemed  to  perceive  that  the  cane 
did  not  move  towards  him :  so  careening  his  head 
around,  he  brought  into  full  view  the  paw  of  No.  1, 
and  appeared  to  comprehend  that  the  cane  passed 
between  the  paw  of  No.  1  and  the  basin  wall,  for 
instantly  he  stopped  pawing  the  water,  and  went  to 
playing  with  his  own  piece  of  wood. 

Throughout  this  whole  scene,  it  seemed  to  me  that 
there  occurred  a  notable  change  in  the  facial  expres- 
sion of  each  hear  as  he  gained  or  lost  a  point.  There 
was  no  evidence  of  anger ;  and  while  No.  2  was  creat- 
ing the  water  current,  his  face  wore  the  impress  of 
the  most  profound  earnestness,  which  gave  way, 
when  the  stick  was  obtained,  to  an  expression  of 
great  elation,  this  in  turn   being  replaced  by  an  in- 
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teDse  look  of  cunning  as  he  set  about  to  obtain  the 
oane. 

First  af^reeinfr  that  the  terms  '  reflex  action/  *  in- 
stinct/ and  *  reason  '  shall  be  defined  according  to  the 
definitions  of  Dr.  Romanes  (*  Animal  intelligence,*  p. 
17),  the  action,  or  series  of  actions,  executed  by  No. 
2  must  have  been,  wholly  or  in  part,  either  reflex, 
instinctive,  or  rational.  If  reflex,  there  must  have 
been  :  — 

(a)  Particular  and  often  recurring  stimuli,  to  have 
given  rise  to  the  acts  of  No.  2  ;  and  also, 

(6)  The  acts  must  have  been  adaptive,  although  not 
intentional. 

Manifestly,  these  two  prime  conditions  did  not  ob- 
tain, and  therefore  the  acts  of  No.  2  were  not  reflex, 
either  in  whole  or  in  part.  If  instinctive,  then  the 
acts  of  No.  2  must  have  been  performed  *'  without 
necessary  knowledge  of  the  relation  between  means 
employed  and  ends  attained,  but  similarly  performed 
under  similar  and  frequently  recurring  circumstances 
by  all  the  individuals  of  the  same  species." 

1^  Had  No.  2  ceased  his  current-making  when  he 
obtained  the  piece  of  wood,  his  act  might  possibly 
have  been  in  part  instinctive ;  but  having  obtained 
one  object  by  this  means,  he  seems  to  set  the  same 
cause  in  action  to  gain  another  object,  which  he  con- 
ceives to  be  similarly  conditioned,  and  when,  appar- 
ently by  new  observations  (data),  finding  that  this 
second  object  is  confined  by  a  force  greater  than  that 
which  he  can  command  by  his  water-current,  he  de- 
sists immediately  from  his  exertions,  it  is  evident 
that  three  several  mental  processes  have  occurred,  to 
wit:  — 

(a)  The  employment  of  like  causes  to  produce  like 
effects. 

(&)  The  exercise  of  a  certain  amount  of  memory 
(individual  education  by  experience). 

(c)  The  correct  estimation  of  the  difference  in 
force,  exerted  upon  the  cane,  between  the  water- 
current  of  his  making  and  the  confining  power  of  his 
mate's  paw,  e.  g.,  judgment. 

2"^  By  the  conditions  of  our  definition,  it  would  be 
necessary,  in  order  that  these  acts  of  No.  2  might  be 
instinctive,  that  the  8ame  should  be  observed  of  the 
majority  of  polar  bears  when  similarly  conditioned. 
An  appeal  to  facts  shows  that  these  acts  are  rarely 
executed  by  bears.  Hence  it  follows  that  the  said 
acts  of  No.  2  were  not,  either  in  part  or  in  whole, 
instinctive.  Finally,  by  the  conditions  of  the  prop- 
osition, these  acts,  being  neither  reflex  nor  instinct- 
ive, muM;  be  rational,  or  else  did  not  take  place, 
e.  g.,  either  reason  must  exist  in  certain  bears  of  the 
polar  species,  or  the  mind  of  man  must  refuse  to 
think  of  the  acts  of  said  bears.  The  only  attempt  at 
the  vitiation  of  the  foregoing  argrument  is  conceived 
to  exist  in  the  fact  that  it  rests  upon  but  one  obser- 
vation. 

James  P.  Marsh. 


The  eccentricity  theory  of  the  s^lacial  period. 

Croirs  eccentricity  theory  of  the  glacial  period  is 
certainly  an  attractive  theory.  The  ingenuity  and 
learning  of  its  author  have  merited  and  received  uni- 
versal respect.  The  proposal  thus  to  link  together 
by  one  additional  tie  the  sciences  of  astronomy  and 
geology,  is  in  harmony  with  that  profound  sense 
of  the  unity  of  nature,  which  is  a  dominant  senti- 
ment in  mo4iem  science.  In  utter  despair  of  the 
possibility  of  constructing  any  reliable  time  estimates 


by  measuring  the  amount  of  erosion  or 
every  geologist  would  gladly  welcome  the  opporta- 
nity  of  importing  into  his  science  somethiofc  of  the 
chronological  definiteness  which  has  been  the  bout 
of  the  astronomer.  And  it  must,  I  think,  be  con- 
ceded that  no  very  satisfactory  explanation  of  a 
glacial  period  by  means  of  purely  terrestrinl  condi- 
tions has  been  proposed. 

Nevertheless,  there  has  always  been  a  considerable 
degree  of  skepticism  in  regard  to  the  fundamental 
conception  of  the  eccentricity  theory.  The  qnesfeion 
whether  the  conditions  of  aphelion  winter  and  peri- 
helion summer,  in  an  epoch  of  great  eccentricity, 
would  tend  to  accumulate  snow  and  ice,  and  prodnce 
a  glacial  period  in  the  hemisphere  so  conditioned, 
has  never  been  so  answered  as  to  command  univereel 
assent.  Indeed,  J.  J.  Murphy  has  argued,  with  much 
plausibility,  that  the  glaciated  hemisphere  woold 
be  the  one  with  perihelion  winter  and  aphelion  snm- 
mer.'  Others  have  believed  that  there  would  be  no 
appreciable  effect  in  the  direction  of  glaciation  in 
either  hemisphere.  I  desire  to  call  attention  to  a 
class  of  well-known  facts  whose  bearing  upon  the 
question  has  not,  I  think,  been  adequately  regarded. 
A  very  brief  preliminary  discussion  will  suffice  to 
show  the  bearing  of  the  facts  referred  to. 

There  would  evidently  be  two  marked  contrasts  in 
the  cbai'acter  of  the  seasons  between  the  two  hemi- 
spheres at  an  epoch  of  high  eccentricity.  The  hemi- 
sphere with  aphelion  winter  would  have  a  long  win- 
ter and  a  short  summer,  while  the  other  hemisphere 
would  have  a  short  winter  and  a  long  summer. 
Again,  the  hemisphere  with  aphelion  winter  woold 
have  extremes  of  heat  and  cold,  its  summer  being 
very  hot  and  its  winter  very  cold,  while  the  climate 
of  the  other  hemisphere  would  approximate  a  mean 
throughout  the  year.  It  is  by  no  means  certain  that 
the  effects  of  these  two  contrasts  upon  the  matter  of 
glaciation  would  be  in  the  same  direction.  As  re- 
gards the  difference  in  the  length  of  the  seasons,  I 
suppose  there  can  be  no  doubt  that  increased  length 
of  winter  would  tend  to  glaciation.  Other  thinsi 
being  equal,  the  longer  the  winter,  the  larger  would 
bo  the  proportion  of  precipitation  in  the  form  of 
snow,  and  the  smaller  the  proportion  in  the  foi  m  of 
rain.  And  increased  snow  fall  would  certainly  tend 
to  accumulation  of  snow  and  ice. 

But  what  would  be  the  effect  of  the  difference  in 
the  intensity  of  the  seasons?  Would  glaciation  be 
favored  by  cold  winters  and  hot  summers,  or  by  mild 
winters  and  mild  summers  —  by  a  climate  of  ex- 
tremes, or  by  a  climate  of  means  ?  It  seems  to  me 
that  a  comparison  of  the  northern  and  southern 
hemispheres  at  present,  in  the  matter  of  glaciation, 
will  suggest  an  answer  to  this  question.  The  present 
value  of  the  eccentricity  of  the  earth's  orbit  is  so 
small  that  its  climatic  effects  are  completely  masked 
by  geographical  conditions.  The  northern  hemi- 
sphere now  has  the  perihelion  winter,  and  the  south- 
ern hemisphere  the  aphelion  winter.  So  far,  there- 
fore, as  astronomical  conditions  control  climate,  the 
northern  hemisphere  should  have  a  climate  of  means, 
and  the  southern  hemisphere  of  extremes.  But  this 
relation  is  completely  reversed  by  geographical  con- 
ditions. The  great  amount  of  land  in  the  northern 
hemisphere  gives  that  hemisphere  a  climate  of  ex- 
tremes, while  the  vast  expanse  of  water  in  the  south- 
ern hemisphere  produces  a  climate  of  means.     This 

1  Quarttrly  journ.  of  gtolog.  aoc,^  xx?.  360,  18(J9 ;  Amer, 
journ,  acience^  [2]  xiix.  115, 1870. 
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oootnitt  will  appear  very  striking  to  any  one  who 
will  compare  toe  mape  of  January  and  J;ily  ito- 
tbemm,  respectively,  for  the  globe.  The  two  maps 
will  be  seen  to  differ  but  slightly  in  the  southern 
hemisphere,  immensely  in  the  northern.  I  know  no 
reason  why  a  contrast  between  extremes  and  means 
in  climate,  produced  by  K^ogn^phical  conditions, 
should  have  a  materially  different  effect,  as  regards 
glaciation,  from  a  like  contrast  produced  by  astro- 
nomical conditions.  It  appears,  then,  that  a  com- 
parison of  the  northern  and  southern  hemispheres 
may  show  us  whether  a  climate  of  means  or  a  climate 
of  extremes  is  favorable  to  glaciation. 

Now,  there  can  be  no  doubt  that  at  present  the 
southern  hemisphere  is  suffering  a  greater  degree  of 
glaciation  than  the  northern.  As  the  facts  are  so 
well  known,  it  is  only  necessary  to  allude  to  them. 
New  Zealand,  with  a  mean  temperature  about  the 
same  as  that  of  Switserland,  has  glaciers  extending  as 
nearly  to  the  sea-level  as  those  of  Norway.*  Nor  is 
this  due  to  any  exceptionally  large  snow-fall  in  New 
Zealand,  for  the  precipitation  there  is  no  greater 
than  in  Norway,  and  considerably  less  than  in  Swit- 
serland.  Tierra  del  Puega,  with  a  mean  temperature 
about  equal  to  that  of  southern  Norway,  and  with  a 
winter  temperature  no  colder  than  that  of  Switser- 
land,  has  glaciers  extending  to  the  sea.'  The  same 
is  true  of  the  island  of  South  Georgia,  if,  indeed, 
perpetual  snow  does  not  descend  to  the  level  of  the 
ocean  (as  reported  by  Captain  Cook).* 

It  may,  I  think,  fairly  be  concluded  that  glaciation 
depends  less  upon  the  coldness  of  the  winter  than 
upon  the  coolness  of  the  summer.  Not  a  climate  of 
extremes,  but  a  climate  of  means,  tends  to  produce 
glaciatioB.  It  appears,  accordingly,  that  the  two 
characteristics  of  the  seasons,  in  an  epoch  of  high 
eccentricity  would  tend  in  precisely  opposite  direc- 
tions, as  regards  glaciation.  In  one  hemisphere,  the 
length  of  the  winter  would  tend  to  glaciation,  while 
the  intensity  of  extremes  of  temperature  would  op- 
pose glaciation.  In  the  other  hemisphere,  the  short- 
ness of  the  winter  would  oppoee  glaciation,  while  the 
approximation  to  a  mean  temperature  would  favor 

Kiciation.  The  actual  tendency  to  glaciation  would 
,  then,  the  algebraic  sum  of  two  values  of  opposite 
signs.  In  which  hemisphere  would  the  tendency  to 
glaciation  predominate!  And  would  the  absolute 
value  of  the  algebraic  sum  of  the  two  tendencies  in 
either  hemisphere  be  suflScient  to  have  any  appreci- 
able influence  t  I  simply  suggest  these  questions, 
making  no  attempt  to  answer  them. 

I  may  remark  mddentally  that  there  is  something 
aparently  unsound  in  the  argumentation  by  which 
the  advocates  of  the  eccentricity  theorv  seek  to  show 
that  the  hot  perihelion  summer  would  not  melt  the 
snow  and  ice.  They  virtually  deny  that  the  perihe- 
lion summer  would  be  hot,  urging  that  the  tempera- 
ture could  not  rise  above  the  freesing- point  until  the 
ice  was  all  melted.^  It  may  well  be  conceded  that 
the  summer  temperature  could  not  rise  much  above 
the  freexing  point  in  the  centre  of  a  polar  ice-cap,  or 
at  the  apex  of  a  snow-capped  peak.  But  at  the  mar- 
gin of  a  snow-field,  polsr  or  alpine,  the  climatic  con- 
ditions would  be  very  different.     The  ice-fields  of  a 

>  aeienee.  It.  48S,  18S4. 

*  Darwtn.  *  Joorn.  of  reseerobes  durloK  voyage  of  H.  M. 
S.  Beagle,*  p.  04.    N.  T.,  1876. 

*  Lyell.  *  Prinoiples  of  geology.*  vol.  i.  p.  94S.    N.  T.,  1879. 
«  CrolU  *  Climate  and  time,'  pp.  66-67.    New  York,  1876. 


glacial  period  would  not  be  created  instantaneously 
in  their  maximum  extent,  but  would  be  the  results 
of  a  slow  accumulation  for  many  centuries.  As  each 
hemisphere  in  turn  gradually  approached  the  condi- 
tion in  which  the  cUmax  of  its  winter  would  fall  in 
aphelion,  the  snow-fields  would  be  at  first  of  very 
small  extent.  Outside  the  boundaries  of  those 
snow-fields,  the  land  would  be  heated  to  a  tempera- 
ture increasingly  hot,  as  year  by  year  the  climax  of 
the  summer  approached  the  perihelion ;  and  that  high 
temperature  of  the  surrounaing  areas  would  produce 
rapid  melting  at  the  margins  of  the  snow-fields. 
Moreover,  even  at  the  extreme  of  glaciation,  the  area 
covered  by  ice  would  form  but  a  small  part  of  the 
surface  of  a  hemisphere.  Cold  aphelion  winters 
must  be  accompanieo  by  perihelion  summers  not  only 
potentially  but  actually  hot. 

William  North  Ricx. 

Wesleyan  University,  Middletown, 
Conn.,  Aug.  16. 

The  causation  of  pneumonia. 

In  Science  for  Aug.  18,  1886,  p.  188,  I  notice  a 
paragraph  relative  to  results  of  observations  by  Dr. 
oeibert  of  seven  hundred  and  sixty-eight  cases  of 
pneumonia,  wherein  it  appears  that  pneumonia  pre- 
vails to  its  greatest  extent  "  whenever  there  exists  a 
low  or  falling  temperature,  with  exceasive  and  in- 
creasing humidity,  and  high  winds.''  This  reminds 
me  that  readers  of  Science  may  be  interested  to  know 
that  facts  respecting  a  very  much  larger  number  of 
cases,  and  respecting  pneumonia  in  different  parts  of 
the  United  States,  in  England,  and  in  India,  — that 
is  to  say,  in  several  climates  and  under  different  con- 
ditions,—  confirm  to  some  extent  the  conclusions 
reached  b^  Dr.  Seibert,  as  mentioned  by  Science, 
Such  statistics,  presented  by  abstract  at  the  last 
meeting  of  the  American  climatological  association, 
demonstrate,  I  think,  that  the  sickness  from  pneu- 
monia is  absolutely  controlled  bv  the  temperature  of 
the  atmosphere.  The  higher  the  temperature,  the 
less  the  sickness  from  pneumonia ;  and  the  lower  the 
temperature,  the  more  the  sickness  from  pneumonia. 
This  is  equivalent  to  saying  that  that  part  of  the 
conclusion  of  Dr.  Seibert  which  relates  to  humidity 
is  an  error  ;  because  the  absolute  humidity  of  the  at- 
mosphere is,  speaking  roughly,  inversely  as  its  tem- 
perature, and  there  is  most  sickness  from  pneumonia 
when,  or  soon  after,  the  air  is  driest  absolutely  ;  and 
there  is  least  sickness  from  pneumonia  when,  or  soon 
after,  the  air  contains  the  most  vapor  of  water,  that 
is,  when  the  temperature  is  highest.  The  error  of 
many  who  have  written  on  this  subject,  and  prob- 
ably-the  error  of  Dr.  Seibert,  consists  parti v  in  call- 
ing the  *'  per  cent  of  saturation  of  the  air '  (techni- 
cally known  as  '  the  relative  humidity,'  the  humidity 
of  the  atmosphere.  But  the  curve  for  'relative 
humidity '  is  not,  when  inverted,  the  same  as  the 
curve  for  pneumonia,  as  you  may  see  by  comparing 
such  curves,  on  the  diagrams  I  published,  based 
upon  over  twenty-seven  thousand  weekly  reports  of 
sickness  in  Michigan,  by  observers  in  different  parts 
of  the  state,  and  upon  over  one  hundred  and  twenty 
thousand  observations  of  the  psychrometer  during 
the  same  time,  namely,  the  seven  years,  1878-^ 
Relative  humidity  seems  to  have  an  opposite  relation 
in  the  warm  months  to  what  it  has  in  the  cold  months. 
The  fact,  which  I  think  I  have  completely  demon- 
strated, is,  that  pneumonia  is  quantitatively  propor- 
tional to  the  coldness  and  dryness  of  the  atmosphere ; 
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and,  as  this  is  true  for  every  month  of  the  yoAr,  it 
follows  that,  if  there  is  any  pneumonia  which  is  in- 
fectious* it  is  absolutely  dependent  upon  those  meteoro* 
logical  conditions  for  its  action  upon  the  human 
•orgaoiffm. 

In  the  paper  to  which  I  have  referred,  I  have  ad- 
vanced a  theory  of  the  causation  of  pneumonia  con- 
«ist«nt  with  the  facts  demonstrated  ;  and,  briefly 
-outlined,  it  is  as  follows  :  Air  expired  from  the  human 
lun^  is  nearly  saturated  with  vapor  of  water  at  a 
temperature  of  about  98*"  F.,  and  this  contains  about 
18.69  grains  of  vapor  in  each  cubic  foot.  The  quan- 
tity of  vapor  exhaled  is  at  all  times  greater  than  the 
quantity  inhaled  ;  but  when  the  air  is  very  cold  and 
dry,  the  quantity  exhaled  is  exceRsive,  as  may  be 
seen  when  we  reflect  that  air  at  32^  F.  can  contain 
in  each  cubic  foot  only  about  two  grains  of  vapor. 
The  fluid  which  passes  out  from  the  blood  into  the 
air-cells  of  the  lungs,  and  which  normally  keeps  them 
moist,  contains  some  of  the  salts  of  the  blood  ;  and 
the  chloride  of  sodium,  not  being  volatile,  is  mostly 
left  in  the  air-cells  when  the  vapor  passes  out  with 
the  expired  air.  When  the  air  inhaled  is  excessively 
dry  (as  it  always  is  when  excessively  cold),  this  salt 
collects  in  the  air  cells  of  the  lungs  in  considerable 
proportion.  This  is  proved  by  my  statistics,  which 
show  the  increase  of  pneumonia  at  such  times,  taken 
in  connection  with  the  fact  that  chloride  of  sodium 
in  the  lungs  is  in  excess  in  pneumonia,  which  was 
proved  in  1851  by  Lionel  S.  Beale,  M.D. ,  of  London , 
England.  Dr.  Beale  also  verified  the  observations  by 
Bedtenbacher,  made  in  1850,  that  during  the  onward 
progress  of  pneumonia  the  chlorides  disappear  from 
the  urine,  and  reappear  when  convalescence  has  been 
established.  In  the  air-cells,  the  chlorides  are  irri- 
tating when  they  become  concentrated  ;  but  the 
exudation  of  fibnne,  which  is  the  most  prominent 
condition  in  pneumonia,  is  probably  favored  by  a 
fact  in  osmosis  which  is  not  generally  well  understood, 
— namely,  that  albumen,  which  it  is  usually  con- 
sidered will  not  pass  by  osmosis,  will  pass  through  an 
animal  membrane  to  a  solution  of  chloride  of  sodium. 

Thus  the  causation  of  pneumonia  by  the  inhalation 
of  cold  dry  air  seems  to  be  completely  worked  out. 
As  a  cause  of  deaths,  pneumonia  is  one  of  the  most 
important  diseases.  It  is  hoped  that  its  prevention 
may  now  begin. 

Henry  B.  Bakkr. 

Lansing,  Mioh.,  Aug.  17. 


The  sweating^  sickness. 

In  Hume's  *  History  of  England,'  volume  ii.,  p. 
884,  appears  the  following  passage  :  **  There  raged  at 
that  time,  in  London  and  other  parts  of  the  kingdom, 
a  species  of  malady  unknown  to  any  other  age  or 
nation,  the  '  sweating  sickness,'  which  occasioned  the 
sudden  death  of  great  multitudes,  though  it  seemed 
not  to  be  propagated  by  any  contagious  infection, 
but  arose  from  the  general  disposition  of  the  air  and 
of  the  human  body.  In  less  than  twenty-four  hours 
the  patient  commonly  died,  or  recovered  ;  but  when 
the  pestilence  had  exerted  its  fury  for  a  few  weeks, 
it  was  observed,  either  from  alterations  in  the  air  or 
from  a  more  proper  regimen  which  had  been  dis- 
covered, to  be  considerably  abated." 

The  time  of  this  endemic  must  have  been  about  the 
summer  of  1485,  just  a  short  time  previous  to  the 
coronation  of  Henry  Yll.  The  historian  makes  no 
further  mention  as  regards  the  nature  of  this  malady ; 


in  fact  is  distressingly  concise  in  his  account  of  so 
interesting  a  disorder. 

Now,  the  object  of  my  letter  is  apparent :  I  wish 
a  little  more  definite  information  concerning  thia  so- 
called  '  sweating  sickness.'  But  if  perchance,  in  my 
ignorance,  I  am  inquiring  about  a  disease  the  name 
of  which  is  synonymous  with  one  at  present  in  exist- 
ence, then  the  modern  name  will  be  all-sufficient. 

£.  W.  Evans. 
EastOD,  Penn.,  Aug.  16. 

[The  *  sweating  sickness '  to  which  our  correspon- 
dent refers  prevailed  in  JSngland  during  portions  of 
both  the  fifteenth  and  sixteenth  centuries ;  appearing 
for  the  first  time  in  1485,  again  in  1506,  for  the  third 
time  in  1517,  and  twice  subsequently,  in  1528  and 
1551.  During  this  last  visit,  it  appeared  in  London 
July  7,  and  during  the  twenty-three  days  that  it  re- 
mained caused  nearly  a  thousand  deaths.  The  disease 
was  in  the  nature  of  a  fever,  followed  by  sweating ; 
commencing  with  pains  throughout  the  body,  flushes 
of  heat,  oppression  at  the  stomach,  and  delirium, 
after  which,  a  profuse  perspiration  of  an  offensive 
odor.  Relapses  were  apt  to  occur,  sometimes  as 
many  as  twelve  in  number.  Some  regarded  the  dis- 
ease as  a  rheumatic  fever,  others  as  a  form  of  ague, 
and  others  still  as  an  influenza.  The  first  appearance 
of  the  disease,  in  1485,  was  traced  to  the  army  that 
fought  at  Bosworth  ;  the  second,  of  1517,  occurred 
when  London  was  crowded  with  foreign  artisans; 
and  that  of  1528  was  coincident  with  the  great  mili- 
tary operations  of  Francis  I.  in  Italy.  At  the  time 
the  sweating  sickness  prevailed  in  England,  that 
country  was  ravaged  by  diseases  and  pestilences  of 
almost  every  name.  Spotted  fever,  brain  fever, 
epidemic  flux,  scurvy,  diphtheria,  small-pox,  measles, 
scarlet  fever,  and  erysipelas,  —  all  figured  largely  as 
mortality  factors  during  these  two  centuries. 

That  England  was  not  blotted  out  of  existence  by 
pestilential   disease  during  this  epoch  is  a  marvel. 
Houses  were  constructed  without  any  regard  to  ven- 
tilation ;  the  floors  were  made  of  loam  covered  with 
rushes,  which  were  not  removed,  but  were  covered 
with  others  from  time  to  time,  until  the  deposit  of 
twenty  years  and  more  had  accumulated,  —  contain- 
ing bones,  broken  victuals,  and  all  manner  of  filth, 
and  saturated  with  the  discharges  of  man  and  beast. 
The  streets  were  in  the  same  condition,  the  filth  being 
thrown  into  them  from  the  houses.     Of  this  condition 
of  things  Erasmus  wrote,   **  If,  even  twenty  years 
ago,  I  bad  entered  into  a  chamber  which  had  been 
uninhabited   for  some   months,   I   was  immediately 
seized  with  a  fever."    Add  to  this  the  gluttony  and 
intemperance  of  the  English  people  of  ^is  time,  and 
some  faiut  idea  may   be  obtained  of  the  influences 
at  work  to  undermine  the  constitutions  of  our  ances- 
tors   and  prepare  them  for  epidemic  disease  when- 
ever it  should  appear.     If  our  correspondent  desires 
to   study  this  disease  in  detail,  he  will  find  a  full 
account  in   the   following   works:    *  Historia    regni 
Henrici,  septimi  regis  Angiiae,  vol.  ix.  of  the  works 
of  Francis  Bacon  ;  *  The  epidemics  of  the  middle  ages,' 
J.  F   C.  Hecker,  M.  D.,  published  by  the  Sydenham 
society  ;    *  A   boke   or   counseill  against  the  disease 
commonly   called   the  sweat  or  sweating  sicknesse, 
made   by  Jhon  Caius,  doctour  in  physicke,  1552  ' 
(appendix  to  Hecker's  *  epidemics  of  the  middle  ages '). 
A  very  admirable  r^sumS  of  this  epidemic  disease, 
and  of  others,  will  be  found  in  *  Public  health,'  by 
Wm.  A.  Grey,  M.  B.,  published  by  Henry  Renshaw, 
London. — Ed.] 
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THE   ORIGIN  OF  LASOUAOES,   AND  THE 
ANTIQUITY  OF  SPEAKING  MAN. 

In  the  study  of  every  science  there  arise  from 
time  to  time  difficult  questions  or  problems  which 
seem  to  bar  the  way  of  the  student  in  one  direc- 
tion or  another.  It  becomes  apparent  that  on  the 
proper  solution  of  these  problems  the  profi^ess  of 
the  science  mainly  depends  ;  and  the  minds  of  all 
inquirers  are  bent  earnestly  on  the  discovery  of 
this  solution.  Such,  in  biology,  are  the  questions 
of  the  origin  of  life  and  the  genesis  of  si)ecies. 
Anthropology!  and  its  auxiliary  or  component 
flciences  of  comparative  philology,  ethnology,  and 
archaeology,  have  their  share  of  these  problems. 
Among  them,  two  of  the  most  important  are  un- 
doubtedly, in  philology,  the  question  of  the  origin 
of  linguistic  stocks,  and  in  archaeology,  the  ques- 
tion of  the  epoch  at  which  man  acquired  the 
faculty  of  speech.  A  brief  consideration  of  these 
questions,  in  the  light  cast  upon  them  by  the  most 
recent  discoveries,  may  therefore  bo  deemed  to 
form  an  appropriate  introduction  to  the  work  of 
our  section. 

The  question  of  the  origin  of  languages  must 

be    distinguished  from  the  different  and  larger 

quesGon  of  the  origin  of  language,  which  belongs 

rather  to  anthropology  proper  than  to  the  science 

of  linguistics,  and  will  come  under  consideration 

in  the  later  part  of  our  inquiry.     Nor  yet  does 

our  question  concern  the  rise  and  development 

of  the  different  tongues  belonging  to  one  linguistic 

stock  or  family,  like  the  sixty  languages  of  the 

Aryan    or    Indo-European     stock,    the    twenty 

languages  of  the  Hamito-Semitic  family,  the  one 

hundred  and  sixty -eight  languages  enumerated 

by  Mr.  R.  N.  Oust  as  composing  the  great  Bantu 

or   South    African  family,   and    the   thirty-five 

languages  of  the  wide  spread   Algonkin   stock. 

Such  idioms,  however  much  they  may  differ,  are 

in  their  nature  only  dialects.  The  manner  in  which 

these  idioms  originate  is  perfectly  well  understood. 

But  we  have  no  satisfactory  theory  to  explain  the 

distinction    between    the    families    themselves. 

When,  for  example,  we  have  traced  back  the 

Aryan  languages  and  the  Semitic  languages  to 

thrir  separate  mother-tongues,  which  we  are  able 

▲lMtr»ot  of  fto  addreM  before  the  eeotlon  of  anttaro- 
p<riogy  of  the  Amerioan  aasooiailon  for  the  adfaooement 
if  Mienoe  at  Buffalo,  Aug.  19,  1888,  by  Horatio  Bale,  rice- 
pCMldent  of  the  Mction. 


to  frame  out  of  the  scattered  dialects,  we  ftnd 
between  these  two  mother-tongues  a  great  gulf, 
which  no  explanation  thus  far  proposed  has 
sufficed  to  bridge  over.  How  strongly  the  sense 
of  this  difficulty  has  been  felt  by  the  highest 
minds  engaged  in  philological  study,  will  be  evi- 
dent from  two  striking  examples.  Sixty  years 
ago.  Baron  William  von  Humboldt  found  it  (as 
I>.  Brinton  states)  **  so  contrary  to  the  results  of 
his  prolonged  and  profound  study  of  languages, 
to  believe,  for  instance,  that  a  tongue  like  the 
Sanscrit  could  ever  be  develoi)ed  from  one  like 
the  Chinese,  that  he  frankly  said  that  he  would 
rather  accept  at  once  the  doctrine  of  those  who 
attribute  the  different  idioms  of  men  to  an  imme- 
diate revelation  from  God."  Fifty  years  later 
Prof.  Abel  Hovelacque,  in  his  work,  *  La  Linguis- 
tique,*  declared,  as  the  final  conclusion  of  science, 
that  there  could  be  no  conceivable  community  of 
origin  between  systems  so  unlike  as  that  of  the 
Indo-Euro|)ean  and  that  of  the  Semitic  tongues. 
*'The  abyss  lietween  the  two  systems,*'  he  affirms, 
'*  is  not  merely  profound  :  it  is  impassable." 

The  number  of  distinct  linguistic  stocks  is  com- 
puted to  exceed  two  hundred,  most  of  which  are 
found  on  the  western  continent.  Various  at- 
tempts have  been  made  to  explain  their  origui, 
but  none  have  gained  general  acceptance.  Some 
of  the  most  eminent  philologists  have  given  up  the 
question,  in  despair  of  a  solution.  Yet  the  simple 
and  sufficient  explanation  has  been  lying  close  at 
hand,  awaiting  only,  like  many  other  discoveries 
in  science,  the  observation  of  some  fact^)  of  com- 
mon occurrence  to  bring  it  to  light.  In  the  pres- 
ent case,  the  two  observers  who  have  made  the 
conclusive  facts  known  to  us  liave  both  been 
Americans,  and  both  of  them  writers  of  more 
than  ordinary  intelligence  ;  but  both  were  entirely 
unknown  in  this  branch  of  investigation,  and 
both,  moreover,  had  the  ill-fortune  of  imblishing 
their  observations  in  works  of  such  limited  circu- 
lation that  their  important  contributions  to  science 
have  hitherto  failed  to  attain  the  notice  they 
deserved. 

Before  setting  forth  the  facts,  it  will  be  well  to 
state  at  once  the  result  of  the  inquiry.  Briefly, 
then,  the  plain  conclusion  to  which  all  the  obser- 
vations point,  with  irresistible  force,  is  that  the 
origin  of  linguistic  stocks  is  to  be  found  in  what 
may  be  termed  the  language-making  instinct  of 
very  young  children.  From  numerous  cases,  of 
which  the  history  has  been  traced,  it  appears  that. 
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when  two  children  who  are  just  beginning  to 
speak  are  left  much  together,  they  sometimes  in- 
vent a  complete  language,  sufficient  for  all  pur- 
poses of  mutual  intercourse,  yet  totally  unintelli- 
gible to  their  parents  and  others  about  them.  The 
first  to  observe,  though  not  the  first  to  publish,  an 
instance  of  this  nature  was  Miss  E.  H.  Watson,  a 
lady  of  Boston,  the  authoress  of  several  esteemed 
works  on  historical  subjects.  In  giving  to  the 
world,  in  1878,  a  treatise  by  her  father,  the  late 
George  Watson,  on  « The  structure  of  language,' 
she  prefixed  to  it  an  essay  of  her  own  on  the 
'Origin  of  language,*  in  which  an  interesting 
account  is  given  of  the  'childrens'  language.' 
The  children  in  question  were  twin  boys,  bom  in 
1860,  in  a  respectable  family,  residing  in  a  suburb 
of  Boston.  They  were  constantly  together,  and 
an  intense  affection  existed  between  them.  '*At 
the  usual  age,"  the  authoress  states,  *'  these  twins 
began  to  talk,  but  strange  to  say,  not  their 
'  mother-tongue.'  They  had  a  language  of  their 
own,  and  no  pains  could  induce  them  to  speak 
anything  else.  They  persistently  refused  to  utter 
a  syllable  of  English.  Their  mother  relates  that 
although  she  could  not  understand  their  language, 
she  contrived,  by  attention,  to  discover  what  they 
wished  or  meant."  The  important  information  is 
added  that  **  even  in  that  early  stage,  the  lan- 
guage was  complete  and  full ;  tiiat  is,  it  was  all 
that  was  needed.  The  cliildren  were  at  no  loss  to 
express  themselves  in  their  plays,  —  their  *  chatter- 
ings '  with  each  other  all  day."  At  last  they  were 
sent  to  a  school,  where  they  gradually  learned 
English,  as  children  learn  a  foreign  language,  and 
the  memory  of  their  own  speech  faded  from  their 
minds. 

Miss  Watson,  imfortimately,  did  not  become 
aware  of  these  circumstances  until  some  time 
afterwards,  when  all  recollection  of  this  peculiar 
language  was  lost,  except  of  a  single  word. 
Another  observer,  at  about  the  same  time,  was 
more  fortunate.  A  physician  of  Albany,  Dr. 
E.  R.  Hun,  in  an  article  published  in  1868,  in 
the  Monthly  journal  of  psychological  medicine, 
under  the  title  of  *  Singular  development  of  lan- 
guage in  a  child,*  has  given  a  clear  and  scientific 
account  of  a  similar  phenomenon,  with  speci- 
mens of  the  language.  In  this  case  the  speech 
was  invented  by  a  little  girl,  aged  four  years  and 
a  half,  in  conjunction  with  her  brother,  eighteen 
months  younger  than  herself.  About  twenty  of 
the  words  are  given,  most  of  which  were  used  in 
several  allied  acceptations,  —  as  mea,  meaning 
both  cat  and  furs ;  migno-migno,  water,  wash, 
bath ;  bau,  soldier,  music ;  odo,  to  send  for,  to  go 
out,  to  take  away  ;  toaia-ufaiar,  black,  darknesB, 
a  negra    The  language  had  its  own  forms  of  con- 


struction, as  in  rnea  tratVz-tratar,  'dark  furs'  (lit* 
erally,  '  furs  dark ' ),  when  the  adjective  follows 
its  substantive.  Dr.  Hun  adds,  ''She  uses  her 
language  readily  and  freely,  and  when  she  is  with 
her  brother  they  converse  with  great  rapidity  and 
fluency." 

Further  inquiries  have  shown  that  such  cases  of 
child-language  are  by  no  means  uncommon  and 
these  cases,  it  must  be  considered,  are,  after  all, 
merely  intensified  forms  of  a  phenomenon  which 
is  of  constant  recurrence.  The  inclination  of  very 
young  children  to  employ  words  and  forms  of 
speech  of  their  own  is  well  known,  though  it  is 
only  under  peculiar  circumstances  that  this  lan- 
guage acquires  the  extent  and  the  permanence 
which  it  attained  in  the  cases  now  recorded. 

In  the  light  of  the  facts  which  have  now  been 
set  forth,  it  becomes  evident  that,  to  insure  the 
creation  of  a  speech  which  shall  be  the  parent  of 
a  new  linguistic  stock,  all  that  is  needed  is  that 
two  or  more  young  children  should  be  placed  by 
themselves  in  a  condition  where  they  will  be  en- 
tirely, or  in  a  large  degree,  free  from  the  presence 
and  infiuence  of  their  elders.  They  must,  of 
course,  continue  in  this  condition  long  enough  to 
grow  up,  to  form  a  household,  and  to  have  de- 
scendants to  whom  they  can  communicate  their 
new  speech.  We  have  only  to  inquire  under 
what  circumstances  an  occturence  of  this  nature 
can  be  expected  to  take  place. 

There  was  once  a  time  when  no  beings  endowed 
with  articulate  speech  existed  on  the  globe. 
When  such  beings  appeared,  the  spread  of  this- 
human  population  over  the  earth  would  necessa- 
rily be  gradual.  So  very  slow  and  gradual,  indeed, 
hafi  it  been,  that  many  outlying  tracts  —  Iceland, 
Madeira,  the  Azores,  the  Mauritius,  St.  Helena, 
the  Falkland  Islands,  Bounty  Island,  and  others — 
have  only  been  peopled  within  recent  historical 
times,  and  some  of  them  during  the  present  cen- 
tury. This  diffusion  of  population  would  take 
place  in  various  ways,  and  under  many  different 
impulses ;  —  sometimes  as  the  natural  result  of  in- 
crease and  overcrowding,  sometimes  through  the 
dispersion  caused  by  war,  frequently  from  a  spirit 
of  adventiu*e,  and  occasionally  by  accident,  a» 
when  a  canoe  was  drifted  on  an  unknown  shore. 
In  most  instances,  a  considerable  party,  compris- 
ing many  families,  would  emigrate  together. 
Such  a  party  would  carry  their  language  with 
them  ;  and  the  change  of  speech  which  their  isola- 
tion would  produce  would  be  merely  a  dialectical 
difference,  such  as  distinguishes  the  Qreek  from 
the  Sanscrit,  or  the  Ethiopic  from  the  Arabic 
The  basis  of  the  language  would  remain  the  same. 
No  length  of  time,  so  far  as  can  be  inferred  from 
the  present  state  of  our  knowledge,  would  suffice 
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to  disguise  the  resemblanoe  indicating  the  common 
origin  of  such  dialect-languages.  But  there  is 
another  mode  in  which  the  spread  of  population 
might  take  place,  that  would  lead  in  this  respect  to 
a  very  different  result.  If  a  single  pair,  man  and 
wife,  should  wander  off  into  an  uninhabited  re- 
gion, and  there,  after  a  few  years,  both  i)erish, 
leaving  a  family  of  young  children  to  grow  up  by 
themselves  and  frame  their  own  speech,  the  facts 
which  have  been  adduced  will  show  that  this 
speech  might,  and  probably  Vould,  be  an  entirely 
novel  language.  Its  inflections  would  certainly 
be  different  from  those  of  the  parent  tongue,  be- 
cause the  speech  of  children  under  five  years  of 
age  has  commonly  no  inflections.  The  great  mass 
of  vocables,  also,  would  probably  be  new.  The 
strong  language-making  instinct  of  the  younger 
children  would  be  suflScient  to  overpower  any 
feeble  memory  which  their  older  companions 
might  retain  of  the  parental  idiom.  The  baby- 
talk,  the  *  children's  language,'  would  become  the 
mother-tongue  of  the  new  community,  and  of  the 
cation  that  would  spring  from  it. 

Those  who  are  familiar  with  the  habits  of  the 
hunting  tribes  of  America  know  how  common  it 
is  for  single  families  to  wander  off  from  the  main 
band  in  this  manner,  —  sometimes  following  the 
game,  sometimes  exiled  for  offences  against  the 
tribal  law,  sometimes  impelled  by  the  all-powerful 
passion  of  love,  when  the  man  and  woman  belong 
to  families  or  clans  at  deadly  feud,  or  forbidden 
to  intermarry.  In  these  latter  cases,  the  object  of 
the  fugitives  would  be  to  place  as  wide  a  space  as 
possible  between  themselves  and  their  irate  kin- 
dred. In  modern  times,  when  the  whole  country 
is  occupied,  their  flight  would  merely  carry  them 
into  the  territory  of  another  tribe,  among  whom, 
if  well  received,  they  would  quickly  be  absorbed. 
But  in  the  primitive  period,  when  a  vast  uninhab- 
ited region  stretched  before  them,  it  would  be 
easy  for  them  to  find  some  sheltered  nook  or 
fruitful  vaUey,  in  which  they  might  hope  to  re- 
main secure,  and  rear  their  young  brood  unmo- 
lested by  human  neighbors. 

If,  under  such  circumstances,  disease  or  the 
casualties  of  a  hunter's  life  should  carry  off  the 
parents,  the  survival  of  the  children  would,  it  is 
evident,  depend  mainly  upon  the  nature  of  the 
climate  and  the  ease  with  which  food  could  be 
procured  at  all  seasons  of  the  year.  In  ancient 
Europe,  after  the  present  climatal  conditions  were 
established,  it  is  doubtful  if  a  family  of  children 
under  ten  years  of  age  could  have  lived  through  a 
single  winter.  We  are  not,  therefore,  surprised 
to  find  that  no  more  than  four  or  five  linguistic 
stocks  >are  represented  in  Europe,  and  that  most 
of  these  are  believed  to  have  been  of  comparatively 


late  introduction.  In  California,  on  the  other 
hand,  where  the  climate  is  mild  and  equable  be- 
yond example,  and  where  small  fruits,  roots,  and 
other  esculents,  abound  at  all  seasons  of  the  year, 
the  aborigines  are  found  to  speak  languages  belong- 
ing to  no  less  than  nineteen  distinct  stocks.  In  Bra- 
zil, where  the  same  conditions  prevail,  more  than 
a  hundred  stocks,  lexically  di:»tinct,  have  been 
found  to  exist.  A  review  of  other  linguistic  prov- 
inces yields  results  which  strongly  confirm  the 
views  now  presented.  A  curious  ethnological  fact 
which  tends  in  the  same  direction  is  the  circum- 
stance, which  has  been  noticed  by  Major  Powell, 
that,  as  a  general  thing,  each  linguistic  family  has 
its  own  mythology.  Of  course,  when  the  childish 
pair  or  group,  in  their  isolated  abode,  framed  their 
new  language  and  transmitted  it  to  their  descend- 
ants, they  must  necessarily  at  the  same  time  have 
framed  a  new  religion  for  themselves  and  their 
posterity ;  for  the  religious  instinct,  like  the  lan- 
guage-making faculty,  is  a  part  of  the  mental  out- 
fit of  the  human  race. 

But  we  are  now  brought  face  to  faco  with 
another  problem  of  great  difficulty.  The  view 
which  has  just  been  presented  shows  that  all  the 
vast  variety  of  languages  on  earth  may  have  arisen 
within  a  comparatively  brief  {leriod ;  and  many 
facts  seem  to  show  that  the  peopling  of  the  globe 
by  the  present  nations  and  tribes  of  men  is  a  quite 
recent  event.  The  traditions  of  the  natives  of 
America,  North  and  South,  have  been  gathered 
and  studied  of  late  years,  by  scientific  inquirers, 
with  great  care  and  valuable  results.  All  these 
traditions,  Eskimo,  Algonkin,  Iroquois,  Choctaw, 
Mexican,  Maya,  Chibcha,  Peruvian,  represent  the 
people  who  preserved  them  as  new-comers  in  the 
regions  in  which  they  were  found  by  the  whites. 
Ethnologists  are  aware  that  there  is  not  a  tradition, 
a  monument,  or  a  relic  of  any  kind,  on  this  con- 
tinent, which  requires  us  t<>  carry  back  the  history 
of  any  of  its  aboriginal  tribes,  of  the  existing  race, 
for  a  period  of  three  thousand  years.  In  the 
Pacific  Islands  the  recent  investigations  have  had 
a  still  more  striking  and  definite  result.  We  know, 
on  sufficiently  clear  evidence,  the  times  when 
most  of  the  groups,  from  New  Zealand  to  the 
Sandwich  Islands,  were  first  settled  by  their  Poly- 
nesian occupants.  None  of  the  dates  go  back 
beyond  the  Christian  era.  Bome  of  them  come 
down  to  the  last  century.  In  Australia,  the  able 
missionary  investigators  have  ascertained  that 
the  natives  had  a  distinct  tradition  of  the  arrival 
of  their  ancestors,  who  entered  by  the  north-west 
coast.  It  is  most  unlikely  that,  among  such  a 
barbarous  and  wandering  race,  a  tradition  of  this 
nature  should  be  more  than  two  thousand  years 
old.     Probably  it  is  much  less  ancient.    We  know 
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positively  that  the  neighhoring  group  of  New 
Zealand  was  settled  only  ahout  five  hundred  years 
ago.  Passing  on  to  the  old  continent,  we  find 
that  the  Japanese  historical  traditions  go  back, 
and  that  doubtfully,  only  to  a  period  about  twenty- 
five  hundred  years  ago ;  those  of  China  only 
about  four  thousand  years  ;  those  of  the  Aryans, 
vaguely,  to  about  the  same  time :  the  Assyrians, 
more  surely,  a  little  longer ;  and  the  Egyptians  to 
the  date  fixed  by  Lepsius  for  Menes,  not  quite 
four  thousand  years  before  Christ.  No  evidence 
of  tradition,  or  of  any  monument  of  social  man, 
points  to  his  existence  on  the  earth  at  a  period 
exceeding  seven  thousand  years  before  the  present 
time.  Yet  the  investigations  which  have  followed 
the  discoveries  of  Boucher  de  Perthes  have  satis- 
fied the  great  majority  of  scientific  men  that 
human  beings  have  been  living  on  the  globe  for  a 
term  which  must  be  computed,  not  by  thousands 
of  years,  but  by  tens  and  probably  hundreds  of 
thousands.  Writers  of  all  creeds,  and  of  all 
opinions  on  other  subjects,  concur  in  the  view 
that  the  existence  of  man  goes  back  to  a  remote 
period,  in  comparison  with  which  the  monuments 
of  Egypt  are  but  of  yesterday  ;  and  yet  these 
monuments,  as  has  been  said,  are  the  oldest  con- 
structions of  social  man  which  are  known  to  exist. 
How  shall  we  explain  this  surprising  discrepancy  ? 
How  shall  we  account  for  the  fact  that  man  has 
existed  for  possibly  two  hundred  thousand  years, 
and  has  only  begun  to  form  societies  and  to  build 
cities  within  less  than  seven  thousand  years  ?  In 
other  words,  how,  as  scientific  men,  shall  we  bring 
the  conclusions  of  geology  and  palaeontology  into 
harmony  with  those  of  archaeology  and  history  ? 

Fortimately,  the  geologists  and  physiolog^ists 
themselves,  by  their  latest  discoveries,  have  fur- 
nisheil  the  means  of  clearing  up  the  perplexities 
which  their  earlier  researches  had  occasioned. 
We  learn  from  these  discoveries  that  while  a  being 
entitled  to  the  name  of  man  has  occupied  some 
portions  of  the  earth  during  a  vast  space  of  time, 
in  one  and  perhaps  two  geological  eras,  the  ac- 
quisition by  this  being  of  the  power  of  speech  is 
in  all  probability  an  event  of  recent  occurrence. 
The  main  facts  on  which  this  opinion  is  based 
must  necessarily,  in  tliis  summary,  be  very  briefly 
stated. 

The  earliest  men  of  whom  we  have  any  certain 
knowledge,  the  paloeolitbic  men,  as  they  are 
styled,  are  distinguished  by  scientific  investiga- 
tors, as  is  well  known,  into  two  distinct  races, 
belonging  to  widely  different  epochs.  Prof.  Boyd 
Dawkins  styles  the  earlier  race  the  'river-drift 
men,'  and  the  later  the  *  cave-men.'  The  river- 
drift  men  were,  in  his  view,  hunters  and  savages 
of  the  lowest  grade.    In  his  opinion,  this  race  is 


now  *'  as  completely  extinct  as  the  woolly  rhino- 
ceros or  the  cave-bear.''  We  have,  he  considers, 
no  clue  to  its  ethnology  :  and  its  relation  to  the 
race  that  succeeded  it  is  doubtful.  The  cave-men 
were  of  a  much  higher  order,  and  were  especially 
remarkable  for  their  artistic  talents.  Prof,  de 
Quatrefages  distinguishes  the  types  of  the  two 
races  as  the  *  man  of  Canstadt '  and  the  *  man  of 
Cro-Magnon,' — terms  derived  from  places  where 
crania  belonging  to  these  races  have  been  found. 
Prof.  A.  de  Mortillet "knows  the  earlier  race  as  the 
'  Chellean  man '  or  the  *  man  of  Neanderthal,'  and 
the  later  as  the  '  Magdaleoran  man,' — designations 
also  derived  from  localities  where  their  remains 
or  their  implements  have  been  discovered.  An 
under-jaw  of  an  individual  of  this  race,  the  cele- 
brated '  jawbone  of  La  Naulette,'  affords  what 
Prof,  de  MortiUet  considers  decisive  evidence  that 
its  possessor  had  not  the  faculty  of  speech.  This 
evidence  is  thus  stated  by  him:  **  In  the  middle 
of  the  inner  curve  of  the  jaw,  in  place  of  a  little 
excrescence  called  the  *  genial  tubercle,'  there  is 
a  hollow,  as  wuth  monkeys.  Speech  or  articulate 
language,"  he  continues,  **  is  produced  by  move- 
ments of  the  tongue  in  certain  ways.  These  move- 
ments are  effected  mainly  by  the  action  of  the 
muscle  inserted  in  the  genial  tubercle.  The  exist- 
ence of  this  tubercle  is  therefore  essential  to  the 
possession  of  language.  Animals  which  have  not 
the  power  of  speech  do  not  possess  the  genial 
tubercle.  If,  then,  this  tubercle  is  lacking  in  the 
Naulette  jawbone,  it  is  because  the  man  of  Nean- 
derthal, the  '  Chellean  man,'  was  incapable  of 
articulate  speech." 

In  1880,  another  jawbone  belonging  to  this  race 
was  found  by  Prof.  Maschka  in  the  Schipka  cave, 
in  north-eastern  Moravia  ;  and  in  this  jaw,  also, 
the  *  genial  tubercle '  was  lacking.  The  inference 
derived  from  this  evidence  is  strengthened  by  the 
peculiar  shape  of  the  crania  belonging  to  this 
race,  which  are  singularly  low  in  the  frontal 
region,  leading  to  the  l)elief  that  the  third  or  lower 
frontal  convolution  of  the  brain,  sometimes  called 
*  Broca's  convolution,'  was  imperfectly  developed 
in  the  men  of  this  race,  as  it  is  known  to  be  in  the 
anthropoid  apes.  It  is  in  tliis  convolution  that 
Dr.  Paul  Broca  has  determined  the  seat  of  the 
faculty  of  language,  Any  lesion  or  disease  of  this 
part  of  the  brain,  as  medical  men  are  aware,  pro- 
duces aphasia,  or  the  loss  of  the  power  of  speech. 

The  succeeding  race,  the  cave-men,  or  men  of 
Cro-Magnon,  possessed,  as  their  osseous  remains 
show,  not  only  the  *  genial  tubercle,'  but  re- 
markably high  and  well-developed  crania.  Prof, 
de  Quatrefages  pronounces  them  *  a  magnificent 
race.'  Their  carved  and  engraved  implements 
display  a  superior  artistic  faculty.     In  the  opinion 
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of  Dr.  Broca,  they  were  'on  the  threshold  of 
ciTilization.*  They  seem  to  have  been  contem- 
poraries and  perhaps  offshoots  of  the  highly  en- 
dowed populations  of  early  Egypt  and  Assyria. 
These  singularly  gifted  populations  of  north- 
eastern Africa,  south-western  Asia,  and  western 
Europe  were,  so  far  as  can  be  judge<l  from  the 
existing  evidence,  the  earliest  representatives  of 
speaking  man  on  the  globe.  Yet  there  can  be  no 
doubt  that  they  were  descended  from  the  river- 
drift  race.  We  have  not  here  to  deal  with  the 
origin  of  a  new  species,  but  simply  with  that  of  a 
variety.  That  in  some  family  of  the  primitive 
speechless  race  two  or  more  children  should  have 
been  bom  with  the  faculty  and  organs  of  speech 
w  in  itself  a  fact  not  specially  remarkable.  Much 
greater  differences  between  parents  and  offspring 
frequently  appear.  Among  these,  for  example,  is 
one  so  common  as  to  have  received  in  physiology 
the  scientific  name  of  |)o]ydactylism,  —  a  term 
applied  to  the  case  of  children  tK>m  with  more 
than  the  normal  number  of  fingers.  M.  de 
Quatrefages  mentions  that  in  the  family  of  Zerah 
Colbum,  the  celebrated  calculator,  four  genera- 
tions possessed  this  peculiarity,  which  commenced 
with  Zerah*s  grandfather.  In  the  fourth  genera- 
tion four  children  out  of  eight  still  had  the  super- 
numerary fingers,  although  in  each  generation 
the  many-fingered  parent  had  married  a  person 
having  normal  hands.  Plainly,  he  adds,  if  this 
Coiburn  family  had  been  dealt  with  like  the 
Ancon  breed  of  sheep,  a  six-fingered  variety  of 
the  human  race  would  have  been  formed ;  and 
this,  it  may  be  addeil,  would  have  been  a  far 
greater  variation  than  was  the  production  of  a 
ipeaking  race  descending  from  a  speechless  pair. 
The  appearance  of  a  sixth  finger  requires  new 
bones,  muscles,  and  tendons,  with  additional 
nerves  leading  ultimately  to  the  brain.  There  is 
good  reason  to  believe  that  the  first  endowment 
of  speech  demanded  far  less  change  than  this. 

Many  skilled  observers  have  sought  to  dis- 
cover by  various  indications,  such  as  the  accumu- 
lation of  debris  in  caves,  the  layers  of  earth 
formed  by  streams,  the  growth  of  bogs,  and  other 
evidences,  the  time  which  has  elapsed  from  the 
era  of  the  cave-men  and  the  neolithic  race  to  our 
own  time.  All  their  conclusions  are  in  sub- 
stantial accord.  While  the  existence  of  the  earlier 
race,  the  river-drift  race,  goes  back  to  an  indefi- 
nite period,  which,  according  to  some  opinions, 
may  exceed  two  hundred  thousand  years,  nearly 
all  the  estimates  place  the  appearance  of  the 
neolithic  race,  or  men  of  the  polished-stone  epoch, 
within  seven  thousand  years,  and  that  of  their 
predecessors,  the  cave-men,  within  eight  thou- 
MUid  years,  from  our  own  time. 


The  question  of  the  region  in  which  speaking 
man  first  appeared  is  one  on  which  there  is  room 
for  a  wide  difference  of  opinion.  It  is  a  question 
about  which  no  one  will  venture  to  dogmatize. 
The  natural  supposition,  of  course,  would  be  that 
this  first  api)earance  took  place  somewhere  near 
the  centres  of  the  earliest  civilization.  These 
centres  were  in  Egypt  and  Assyria.  Between 
those  countries  lies  Arabia,  in  which,  amidst  the 
sandy  desert  that  protects  the  land  from  invasion, 
there  are  many  oases,  large  and  small,  blessed 
with  a  most  genial  climate  and  a  fruitful  soil. 
From  that  primitive  centre,  if  such  it  was,  the 
increasing  {)opulation  would  speedily  overflow 
into  the  plains  of  Mesopotamia  and  the  fertile 
valley  of  the  Nile  :  and  there,  or  in  their  near 
vicinity,  nearly  all  the  animals  which  were  first 
tame<l,  and  nearly  all  the  plants  which  were  first 
cultivated,  would  be  found.  We  need  not  be  sur- 
prised, therefore,  to  find  that  the  great  majority 
of  investigators  have  looked  to  south-western 
Asia  for  the  primitive  seat  of  the  human  race. 
The  most  distinct  tradition  that  has  come  down 
to  us  of  the  earliest  belief  respecting  the  creation 
of  man  —  the  tradition  which  is  preserved  in  the 
Hebrew  narrative  —  places  it  in  an  oasis  on  the 
Arabian  border,  and  dates  it  apparently  at  about 
the  time  when,  as  all  the  evidence  seems  to  show, 
man  endowed  with  speech  first  appeared. 

Tlie  conclusions  to  which  this  inquiry,  guided 
by  the  most  recent  discoveries  of  science,  has 
directed  us,  may  1^  briefly  summed  up.  We  find 
that  the  ideas  of  the  antiquity  of  man  which  have 
prevailed  of  late  years,  and  more  especially  since 
Lyell  published  his  notable  work  on  the  subject, 
must  be  considerably  modified.  No  doubt,  if  we 
are  willing  to  give  the  name  of  man  to  a  half- 
brutish  being,  incapable  of  speech,  whose  only 
human  accomplishments  were  those  of  using  fire 
and  of  making  a  single  clumsy  stone  implement, 
we  must  allow  to  this  l)eing  an  existence  of  vast 
and  as  yet  undefined  duration,  shared  with  the 
mammoth,  the  woolly  rhinoceros,  and  other  ex- 
tinct animals.  But  if,  with  many  writers,  we 
term  the  beings  of  this  race  the  preciu-sors  of 
man,  and  restrict  the  name  of  men  to  the  mem- 
bers of  the  speaking  race  that  followed  them, 
then  the  first  appearance  of  man,  pro|)erly  so 
styled,  must  be  dated  at  about  the  time  to  which 
it  was  ascribed  before  the  discoveries  of  Boucher 
de  Perthes  had  startle<l  the  civilized  world,  —  that 
is,  somewhere  between  six  thousand  and  ten 
thousand  years  ago.  And  this  man  who  thus  ap- 
peared was  not  a  being  of  feeble  powers,  a  dull- 
witted  savage,  on  the  mental  level  of  the  degen- 
erate Australian  or  Hottentot  of  our  day.  He 
possessed  and  manifested,  from  the  first,  Intel- 
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lectual  faculties  of  the  highest  order,  such  as 
none  of  his  descendants  have  surpassed.  His 
speech,  we  may  be  sure,  was  not  a  mere  mumble 
of  disjointed  sounds,  framed  of  interjections  and 
of  imitations  of  the  cries  of  beasta  and  birds.  It 
was,  like  every  language  now  spoken  anywhere 
on  earth  by  any  tribe,  however  rude  or  savage,  a 
full,  expressive,  well-organized  speech,  complete 
in  all  its  parts.  The  first  men  spoke,  because 
they  possessed,  along  with  the  vocal  organs,  tlie 
cerebral  faculty  of  speech.  As  Professor  Max  M(U- 
ler  has  well  said,  **that  faculty  was  an  instinct 
of  the  mind,  as  irresistible  as  any  other  instinct." 
It  was  as  impossible  for  the  first  child  endowed 
with  tliis  faculty  not  to  speak,  in  the  presence  of 
a  companion  similarly  endowed,  as  it  would  be 
for  a  nightingale  or  a  thrush  not  to  carol  to  its 
mate.  The  same  faculty  creates  the  same  neces- 
sity in  our  days  ;  and  its  exercise  by  young  chil- 
dren, when  accidentally  isolated  from  the  teach- 
ings and  influence  of  grown  companions,  will 
readilv  account  for  the  existence  of  all  the  diver- 
sities  of  speech  on  our  globe. 


WHAT  IS  NERVE -FORCE? 

A  DISTINGUISHED  biologist  has  remarked,  with 
great  truth,  that  the  study  of  the  nervous  system 
is  the  true  field  of  battle  for  physiologists,  all 
other  investigations,  however  interesting  and  im- 
portant, being  of  the  nature  of  skirmishes,  pre- 
paratory for  and  surely  leading  up  to  the  final 
conflict,  in  which  we  must  engage  before  we  can 
hope  to  gain  a  position  from  which  nature's  most 
mysterious  processes  are  laid  bare  to  our  view. 
Of  all  the  functions  of  the  nervous  system,  the 
one  which,  at  first  sight,  would  seem  most  acces- 
sible to  investigation,  is  that  of  the  nerve-fibre 
itself.  What  conception  can  we  form  of  the 
physical  or  chemical  changes  which  take  place  in 
those  white  glistening  bands  which  are  for  us  the 
only  channels  through  which  knowledge  of  the 
physical  universe  can  be  obtained,  and  which  also 
enable  us  to  impress  upon  the  world  around  us  the 
evidence  of  our  conscious  personality? 

With  the  discoveries  of  Du  Bois  Reyniond,  the 
hope  arose  that  nerve-activity  might  be  explained 
as  an  electrical  phenomenon,  and  the  attempts 
made  to  build  up  a  satisfactory  electrical  theory 
of  nervous  action  have  been  numerous  and  in- 
genious. Tlie  important  facts  which  forbid  the 
identification  of  nerve-force  with  electricity  are : 
the  absence  of  an  insulating  sheath  on  the  nerve- 
fibre,  the  slow  rate  at  which  the  nerve-force  is 

Abatraot  of  an  address  before  the  section  of  biology  of 
the  American  association  for  the  adTaocement  of  science 
at  BofEalo.  Aug.  19, 1886,  by  Dr.  H.  P.  Bowdltch,  of  Boston, 
Mass.,  vioe-president  of  the  section. 


transmitted,  and  the  effect  of  a  ligature  on  a 
nerve  in  preventing  the  passage  of  nerve-foroe, 
while    not  interfering  with  that  of   electricity. 
The    electrical  phenomena    connected  with    the 
functional  activity  of  nerves  (action-current»  elec- 
trotonus)  appear,  therefore,  to  be  secondary  in 
their  character,  and  not  to  constitute  the  essential 
process  in  nerve  action.  In  this  connection  should 
be  noted  an  experiment  of  d^Arsouval,'    which 
shows  how  the  electrical  phenomena  associated 
with  the  activity  of  nerves  may  be  imitated  by 
purely  physical  means.    Tliis  observer  filled  a  glass 
tube,  of  one  or  two  millimetres  interior  diameter, 
with  drops  of  mercury  alternating  with  drops  of 
acidulated  water,  thus  forming  a  series  of  capil- 
lary electrometers.     Tlie  tube  was  closed  at  its 
two  ends  with  rubber  membranes,  and  was  pro- 
vided with  lateral  openings  by  which  its  interior 
could  be  connected  with   electrical    conductors. 
A  blow  uxx)n  one  of  the  membranes  caused  an 
undulation  of  the  liquid  column,  which  was  prop- 
agated from  one  end  to  the  other  of  the  tube, 
and    was  accompanied  by  a  wave  of  electrical 
oscillation,  which    was  propagated  at  the  same 
rate.  The  phenomenon  is,  according  tod'Arsonval, 
to  be  explained  as  follows :  The  blow  upon  the  . 
membrane  changes  the  form  of  the  surface  of 
contact  between  the  first  two  cylinders  of  mercury 
and    acidulated  water.     This  change  of  form  is 
transmitted  to  the    following    cylinders  with  a 
rapidity  dependent  upon  the  nature  of  the  fluid. 
But  each  of  these  changes  of  shape  is  accom- 
panied by  the  production  of  an  electric  current 
(Lippmann^s    phenomenon,  due    to  variation  of 
superficial  tension),  and  the  tube  is  therefore  trav- 
ersed by  an  electric  wave,  which  necessarily  has 
the  same  rate  as  the  undulation  of  the  liquid 
column.     The  analogy  between  this  phenomenon 
and  the  wave-like  propagation  of  the  action-cur- 
rent io  U'^rves  is  sufliciently  obviouei. 

In  studying  the  nature  of  nerve-force,  two  alter- 
natives present  themselves.  We  may  conceive 
the  impulse  to  be  conducted  through  the 
nerve-fibre  by  a  series  of  retrograde  chemical 
changes  in  the  successive  molecules  of  the  nerve- 
substance,  the  change  occurring  in  one  portion  of 
the  fibre  acting  to  produce  a  similar  change  in 
the  neighboring  portion.  As  this  process  is  as- 
sociated with  the  using  up  of  organic  material, 
and  the  consecjuent  discharge  of  potential  energy 
in  the  successive  jwrtions  of  the  nerve,  the  theory 
may  l)e  called  '  the  discharging  hypothesis.'  The 
burning  of  a  line  of  gunxx)wder  may  be  taken  as 
an  example  of  this  sort  of  action.  On  the  other 
hand,  we  may  conceive  that  the  nerve-force  is 
transmitted  from  molecule  to  molecule  by  some 

>  Compter  rtnduB  moc,  biol.^  April  3, 1886. 
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0ort  of  vibratory  action,  as  sound  is  transmitted 
through  a  stretched  wire.  As  this  theory  does 
not  involve  the  using  up  of  any  material,  but  sim- 
ply the  transferring  of  motion,  it  may  be  called 
'  the  kinetic  hypothesis/ 

Inasmuch  as  the  discharging  hypothesis  involves 
the  destruction  of  organic  material,  we  may,  if 
this  theory  be  correct,  reasonably  expect  to  find 
in  the  active  nerve-fibre  evidences  of  chemical  de- 
composition and  of  heat  production.  Moreover, 
if  the  organic  substances  are  used  faster  than  they 
are  replaced,  or  their  products  of  decomposition 
removed,  as  they  would  naturally  be  under  con- 
stant stimulation,  >ve  may  expect  to  observe  a 
diminution  of  nerve-action  during  the  continuance 
of  the  stimulation  :  in  other  words,  we  shall  have 
the  phenomena  of  fatigue.  On  the  kinetic  hyjioth- 
esis,  on  the  other  hand,  we  may  expect  to  find 
an  entire  absence  of  chemical  decomposition  and 
fatigue,  and,  if  the  moving  {larticles  are  endowed 
with  perfect  elasticity,  an  absence  also  of  heat 
production. 

The  only  functional  chemical  change  of  nerves 
for  the  existence  of  which  an  experimental  proof 
has  been  offered,  is  the  change  in  the  reaction 
with  test-paper.  Just  as  the  normally  alkaline 
tissue  of  muscles  becomes  neutral  or  acid  in 
activity,  so,  according  to  Fimke  *  and  Ranke,*  do 
nerve-fibres  and  the  white  substance  of  the  spinal 
cord  change  in  activity  from  an  alkaline  to  an 
acid  reaction.  Liebreich'  and  Heidenhain,^  on 
the  other  hand,  experimenting  with  a  slightly 
different  method,  failed  to  get  any  evidence  of 
the  acidification  of  nerves  in  connection  with 
functional  activity.  The  phenomenon  must  in- 
deed be  a  delicate  one,  smce  Ranke  himself  urges 
that  the  question  should  be  decided  by  experi- 
ments on  the  spinal  cord,  and  should  not  depend 
upon  the  '  doubtful  results  of  tests  applied  to  the 
nerve-trunks.'  Now,  since  the  cord  contains 
gray  as  well  as  white  substance,  and  as  the  gray 
Bobetance,  according  to  Ranke  himself,  becomes 
more  acid  than  the  white  in  functional  activity, 
it  is  clear  that  an  acid  reaction  of  the  white  sul>- 
stanoe  of  the  spinal  coni  may  depend  upon  an  acid 
formed  in  the  gray  and  {)as8ing  by  diffusion  into 
the  white  substance.  This  possibility,  which  is 
indeed  admitted  by  Ranke,  seems  to  deprive  the 
experiments  on  the  spinal  cord  of  what  little  value 
they  possessed  as  evidence  of  the  production  of 
acid  in  connection  with  the  activity  of  nerve- 
fibres. 

Tlie  other  chemical  changes  which  have  occa- 

1  ATeh,anat.  undphya.,  1H69,  b85. 

*  CentrcUbl.  med,  wiM.,  I8C8.  769  ;  1880,  97. 

*  Tagebl.  naturf.  vera.  Frankfurt,  1887,  78. 

«  Studien,  It.  ^18  ;  Centratbl,  med.  Ufiaa.,  1868,  888. 


sionally  been  asserted  to  occur  in  active  nerves^ 
rest  on  still  weaker  experimental  evidence,  and  it 
is  therefore  clear  that  chemical  investigation  gives 
us  but  little  reason  for  maintaining  a  discharging, 
in  opposition  to  a  kinetic,  theory  of  nerve  action. 

The  first  experiments  to  test  the  heat-produc- 
tion of  active  nerves  were  those  of  Helmholtz,* 
who,  after  studying  the  analogous  phenomenon  in 
muscles,  extended  his  investigations  to  nerve- 
fibres.  He  failed,  however,  when  all  sources  of 
error  were  carfully  avoided,  to  obtain  any  evi- 
dence of  heat-production  in  connection  with 
nervous  activity,  though  his  apparatus  was  capa- 
ble of  registering  a  change  of  temperature  of 
0.002^  C.  Similar  negative  results  were  obtained 
by  Heidenhain.*  On  the  other  hand,  Valentine," 
debt,*  and  Schiff*  maintained  that  nerve-fibres 
really  are  w*armed  by  the  passage  of  the  nerve 
impulse.  It  seems,  then,  that  the  results  of 
thermometric  investigations  speak  no  more  posi- 
tively than  those  of  chemical  research  in  favor 
of  a  discharging  ratlier  tlian  a  kinetic  theory  of 
nerve  action. 

The  evidence  of  the  activity  of  a  nerve  may  be 
either  direct  or  indirect.  The  direct  evidence 
consists  in  the  occurrence  of  that  change  of  the 
electrical  condition  known  as  the  *  negative  varia- 
tion,* of  Du  Bois  Reymond,  or  the  *  action-cur- 
rent,' of  Hermann.  The  latter  writer  quotes  the 
former  as  authority  for  the  statement  that  this 
phenomenon  becomes  less  intense  in  successive 
repetitions  of  the  experiment,  and  regards  this  as 
evidence  of  the  exhaustion  of  the  nerve-fibre. 
Unfortunately,  Hermann  does  not  refer  to  the 
exact  passage  which  contains  this  statement,  and 
an  examination  of  the  chapter  on  the  negative 
variation  of  nerves,  in  Du  Bois  Reymond's  *  Un- 
tersuchungen,'  fails  to  show  any  systematic  study 
of  the  effects  of  fatigue  on  this  phenomenon. 

The  indirect  evidence  of  the  activity  of  a  nerve 
consists  in  the  effect  which  it  produces  u{)on  the 
central  and  peripheral  organs  with  which  it  is 
connected.  Of  these  effects,  the  contraction  of  a 
muscle  is  the  one  which  is  most  conveniently  ob- 
served, but  the  fact  that  a  muscle  is  more  readUy 
exhausted  than  a  nerve,  renders  it  impossible  to 
study  the  fatigue  of  nerves  in  this  way  without 
some  special  modification  of  the  experiment. 

Bernstein  *  was  the  first  to  employ  tlie  muscular 
contraction  in  experiments  on  the  exhaustion  of 
nerves.  This  observer  finally  reached  the  conclu- 
sion that  a  nerve  may  be  exhausted  by  5'  - 15' 
tetanic  stimulation.     The  experiments  of  Bem- 

1  Archiv,  anat.  undphya.,  1848,  168. 

s  Studien,  It.  8&(>.      *  Molesohott  *  Undersuob.*  Iz.  885. 

*  Gax.  med.  Paria,  1886.  886.    «  PfiHger'a  archiv,,  U.  280. 
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stein  have  recently  been  repeated  by  Wedenskii,* 
who  was  unable  to  find  any  evidence  of  the  ex- 
haustion bf  the  nerve,  even  after  the  tetanic 
stimulation  had  continued  six  hours.  A  study  of 
the  subject  upon  warm-blooded  animals  seeming 
desirable,  experiments  were  made  upon  cats,  in 
the  laboratory  of  the  Harvard  medical  school.' 
It  was  found  that  stimulation  of  the  nerve  lasting 
from  one  and  a  half  to  four  hours  (the  muscle  be- 
ing prevented  from  contracting  by  carare)  did  not 
exliaust  the  nerve,  since  on  the  elimination  of  the 
curare  the  muscle  began  to  contract. 

It  thus  appears  that  evidence  of  fatigue  in 
nerves  resulting  from  functional  activity  is  as 
difficult  to  obtain  as  that  of  ohemical  change  or  of 
heat-production.  It  is  conceivable  that  the  irrita- 
bility of  a  nerve  should  depend  upon  its  possessing 
a  certain  definite  chemical  composition,  constantly 
maintained  by  metabolic  changes,  and  yet  that  the 
irritation  of  the  nerve  should  produce  no  change 
whatever  in  its  composition. 

In  support  of  this  view,  an  analogy  may  be 
drawn  from  the  physiology  of  the  muscular  sys- 
tem. We  find  here  that  the  power  of  the  muscles 
to  perform  their  function  is  intimately  associated 
with  the  amount  of  nitrogenous  material  under- 
going decomposition  in  the  body,  but  the  perform- 
ance of  a  given  amount  of  muscular  work,  if  with- 
in physiological  limits,  does  not  effect  the  amount 
of  nitrogen  excreted.  In  the  case  of  muscles,  to 
be  sure,  we  have  evidence  of  a  considerable 
decomposition  of  non-nitrogenous  material,  and 
also  of  heat-production  in  connection  with  func- 
tional activity,  but,  if  we  limit  our  consideration 
to  the  nitrogenous  element  of  muscular  substance, 
the  hypothesis  above  proposed  for  nerves  finds  its 
complete  analogy  in  the  muscular  system. 

We  have  thus  seen  that  investigations  into  the 
chemical  changes,  the  heat-production,  and  the 
fatigue  of  active  nerves,  all  lead  to  results  more 
favorable  to  a  kinetic  than  to  a  discharging  theory 
of  nerve  action. 

We  may,  therefore,  reasonably  hope  that  future 
researches,  if  directed  on  this  line,  will  throw 
further  light  on  this  most  mysterious  and  interest- 
ing process 

In  the  *  Catalogue  of  printed  books'  in  the 
British  museum,  now  issuing  in  random  instal- 
ments, one  heading  which  has  just  been  com- 
pleted —  *  Academies*  —  is  of  special  scientific  in- 
terest. This  and  *  Periodical  publications'  (which 
is  also  nearly  completed,  four  of  the  five  parts 
being  out)  will  indeed  include  reference  to  a  large 
propoction  of  scientific  literature,  and  it  is  not 
>  Centraibl.  med.  Win,,  1884,  65. 
*  Bowditofa,  Jcunuti  of  phy/riology^  tI.  188. 


probable  that  any  library  in  the  world  can  at  all 
compete  with  the  British  museum  in  its  general 
completeness  in  these  departments.  The  earlier 
publication  of  this  list  of  titles  of  society  publica- 
tions would  have  rendered  the  catalogues  of  Scud- 
der  and  Bolton  more  satisfactory.  The  volume  of 
'Academies*  is  a  folio  of  1018  pages.  London 
alone  occupies  one  part  with  nferly  200  pages, 
though  Paris  has  less  than  90.  The  publications 
are  arranged  under  the  name  of  the  issuing  body, 
and  these  alphabetically  under  the  town  where 
situated,  the  towns  having  their  English  form  and 
making  a  single  alphabet.  Thus  Compiegne,  Con- 
cord, Constantina,  Constantinople,  and  Copen- 
hagen follow  in  that  order.  A  few  countries  are 
introduced  into  the  alphabet  for  some  general 
societies,  though  other  societies  with  equal  right 
to  a  national  name  are  placed  under  the  seat  of 
government.  The  United  States  does  not  appear, 
and  it  would  be  difficult  to  say  where  to  look 
for  our  peripatetic  societies.  (Certainly  the  Amer- 
ican association  publications  can  nowhere  be 
found,  though  they  are  doubtless  in  the  museum, 
as  we  note  one  or  two  other  omissions  known 
to  us  to  be  there.  Only  completed  series  are 
fully  entered :  of  others,  the  first  volume  in  the 
possession  of  the  museum  is  given,  with  the 
added  words,  *in  progress.'  There  is  no  trans- 
literation, but  Greek,  Russian,  Persian,  or  what 
not,  are  mixed  in  one  alphabet  with  the  Roman. 
Some  curious  rules  have  been  followed  in  the 
alphabetization:  thus  'Soci6te  cuvierienne*  pre- 
cedes *  Society  d*acclimatation,'  because  of  the  prep- 
osition in  the  latter ;  yet  Le  *  bureau  des  longi- 
tudes* is  made  to  precede  La  *  soci^t^  cuvierienne* 
by  dropping  the  objectionable  particles  from  the 
full  names.  These,  of  course,  are  minor  matters, 
and  it  would  take  a  good  many  such  to  detract  in 
any  serious  measure  from  the  value  of  this  excel- 
lent and  carefully  edited  work. 


—  Messrs.  Jackman  and  Webster  report  in  the 
PTiotpgraphic  news  their  results  in  ^otographing 
the  /etina  of  the  human  eye.  A  small  camera 
was  employed,  placed  behind  an  ophthalmoscope, 
and  the  albo-carbon  gaslight  was  the  means  of 
illumination.  In  the  photograph  the  normal  cup- 
ping of  the  optic  disk  and  the  principal  blood- 
vessels are  readily  discerned.  It  is  evident  that 
but  a  beginning  has  been  made  in  this  method  of 
research  ;  but,  if  continued,  very  valuable  results 
mav  be  obtained.  The  method  of  Brainerd  and 
French  in  photographing  the  vocal  cords  and  the 
interior  of  the  larynx  promises  equally  well,  and 
is  now  employed  by  a  number  of  laryngologists  in 
making  permanent  records  of  abnormalities  in 
these  parts. 
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COMMENT  AND  CRITICISM. 

American  canned  ooodb  are  being  imported 
into  France  so  rapidly  and  in  such  qaandties  as  to 
alarm  the  producers  of  that  country.  As  a  result 
of  this,  we  shall  probably  see  a  reTivification  of  all 
the  instances  reported  in  the  daily  papers  in  past 
years  of  poisoning  from  these  articles,  some  of 
which  may  haTe  been  due  to  the  negligence  of 
those  engaged  in  the  canning  process,  but  most 
of  which  were  undoubtedly  due  to  carelessness  or 
want  of  thought  in  the  consumer.  That  the  con- 
tents of  some  of  the  millions  of  cans  annually  put 
up  for  market  in  the  United  States  should  spoil  is 
not  to  be  wondered  at,  inasmuch  as  every  house- 
wife has  the  same  experience  in  her  domestic  pre- 
aerrjng ;  but  in  most  of  the  instances  where  sick- 
ness has  occurred  from  the  consumption  of  such 
good9,  the  color  or  the  taste  gave  ample  warning. 


It  IB  DEEPLY  TO  BE  REORETTED  that  the  work  of 
the  summer  corps  of  the  New  York  health  de- 
partment was  not  carried  on  this  year,  as  hereto- 
fore. The  amount  of  money  which  was  asked  of 
the  board  of  apportionment  was  $10,000,  the  same 
as  in  past  years  ;  but  for  some  reason,  which  was 
undoubtedly  satisfactory  to  that  body,  although 
exceedingly  unsatisfactory  to  the  general  public, 
the  amount  was  not  allowed,  and  the  poor  chil- 
dren of  the  metropolis  have  suffered  accordingly. 
In  1885  this  corps,  consisting  of  50  physicians, 
entered  28,178  houses  of  the  tenement  class,  visited 
118,410  famili.^i,  and  actually  treated  8,084  c  es 
of  sickness  which  would  otherwise  have  gone 
through  their  illness,  either  to  recovery  or  death, 
unattended  by  any  physician.  Inasmuch  as  1,850 
of  these  cases  were  of  a  diarrhoeal  nature,  the 
probability  of  a  fatal  termination  in  the  majority 
was  very  great :  291  children  were  found  affected 
with  contagious  disease,  and  the  necessary  steps 
to  isolate  and  disinfapt  were  carried  out,  —  a  sani- 
tary supervision  which  would  not  have  been  ex- 
ercised had  this  corps  not  been  on  duty.  Besides 
all  this  good  work,  there  were  distributed  11,579 
circulars  giving  directions  to  poor  and  ignorant 
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mothers  as  to  the  care  of  theh-  infants,  and  5,000 
tickets  distributed,  each  guaranteeing  its  holder  a 
day  on  the  water  under  the  refreshing  influence  of 
the  ocean  breezes.  That  such  wcnrk  as  this,  affect- 
ing as  it  does  the  lives  of  thousands,  should  be  left 
undone  in  a  great  city  like  New  York,  where  tens 
of  millions  are  annually  spent  for  the  maintenance 
of  the  city  government,  to  save  a  paltiy  $10,000, 
or,  what  is  more  likely,  to  satisfy  some  peiBonal 
or  political  grievance,  is  little  less  than  criminaL 
Brooklyn,  during  the  past  year,  had  the  services 
of  a  volunteer  summer  corps,  and  this  year  has 
put  in  the  field  a  paid  corps,  which  is  doing  excel- 
lent service.  The  action  of  New  York  is  only 
paraUeled  by  that  of  the  United  States  toward 
the  National  board  of  health. 


Professor  Lemaistre  of  Limoges  describes  a 
new  disease  which  is  at  the  present  time  quite  lurev- 
alent  among  the  school-children  of  France.  It 
is  known  among  the  common  people  as  perUche, 
and  is  contagious.  It  consists  in  an  abrasion  in 
the  comers  of  the  mouth,  which  become  little  ul- 
cers and  sometimes  bleed:  it  lasts  from  two  to  four 
weeks.  The  description  given  of  it  corresponds  to 
what  is  concunonly  called  in  this  country  a  '  cold- 
sore  *  or  *  fever-blister.'  In  the  sore  Lemaistre  has 
found  a  microbe  which  he  calls  Streptococcus  pli- 
catilis.  These  have  been  found  in  drinking-water, 
and  it  is  surmised  that  they  have  been  transferred 
to  the  lips  of  a  person,  thence  to  the  edge  of  a  cup, 
and  thus  all  who  used  the  cup  became  affected. 
Professor  Lemaistre  has  examined  the  5,500  chil- 
dren who  attend  the  82  schools  of  Limoges,  and 
has  found  812,  or  1  in  17,  affected  with  this' 
disease.  Although  Professor  Lemaistre  is  con- 
nected with  the  Ecole  de  m6decine  of  Limoges, 
his  explanation  is  to  be  accepted  with  a  good  deal 
of  caution.  It  is  hardly  probable  that  a  new 
disease  has  been  discovered,  or  that  its  method  of 
propagation  can  be  so  easily  explained.  The  difli- 
culties  surrounding  the  demonstration  of  the  con- 
nection between  microbes  and  disease  are  so  great, 
and  the  men  competent  to  trace  the  various  steps 
in  the  process  so  few,  that  we  shall  feel  compelled 
to  wait  for  further  evidence  before  we  accept  per- 
liche  as  a  new  disease,  and  this  variety  of  Stiepto- 
coccus  as  its  germ. 
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THE  HEALTH   OF   ^'EW    YORK    DURING 

JULY. 

The  month  of  July  lias  the  highest  mortality  of 
the  year,  its  deaths  running  up  to  the  startling 
figure  of  4,198,  an  excess  of  1,436  deaths  over  the 
month  of  June.  This  represents  a  daily  average 
throughout  the  month  of  more  tlian  185.  The  8th 
of  the  month  was  characterized  by  tlie  greatest  daily 
mortality,  240,  which  has  occurred  since  1886  set 
in,  and  it  is  more  than  probable  that  this  will  not 
l)e  exceeded  during  the  entire  twelve  months. 
More  than  one  thousand  of  the  monthly  increase 
was  due  to  diarrhoeal  diseases  ;  and,  of  cliildren 
under  five  years  of  age,  1,125  more  died  than  in 
the  preceding  month.  If  this  fact  is  borne  in  mind 
in  reading  the  remarks  made  elsewhere  on  the 
failure  to  provide  funds  for  the  summer  coiyB  of 
physicians  to  visit  the  tenement  houses,  the  gross 
outrage  of  this  neglect  will  be  better  appreciated. 
Tlie  sudden  and  fearful  rise  of  the  mortality 
curves  as  represented  in  the  chart  is  very  striking. 
It  will  be  remembered  that  in  the  early  part  of 
the  year  the  lines  of  scarlet-fever  and  diarrhoeal 
diseases  were  so  nearly  coincident  that  at  times 
they  could  not  be  distinguished,  and  that  atten- 
tion was  then  called  to  the  fact,  that,  as  summer 
approached,  these  lines  ^ould  gradually  separate, 
until  in  midsummer  we  should  find  them  at  a 
great  distance  from  each  other.  That  time  has 
come :  while  scarlet-fever  has  on  no  one  day  of 
July  caused  more  than  two  deaths,  in  one  single 
day,  the  8th,  92  persons  succumbed  to  diarrhoeal 
diseases.  Consumption  caused  439  deaths,  an  in- 
crease of  6  over  the  preceding  month  ;  and  diph- 
theria. 183,  but  3  more  than  in  June. 

July  ^718  a  month  in  which  the  temperature  did 
not  vary  much  from  the  average  of  the  past  ten 
years.  The  mean  was  74.83**  F.  During  the  past 
decade  this  was  exceeded  six  times.  The  max- 
imum was  94°  F.  This  was  reached  on  the  7th  at 
3  P.M.,  and  again  on  the  30th  at  4  p.m.  In  July 
of  1885  the  mercury  touched  99.  the  highest  since 
1870.  Rain  fell  on  thirteen  days  of  the  month, 
but  only  to  a  slight  extent,  except  on  the  10th, 
14th,  16th,  21st,  and  27th  ;  and  tlie  total  rainfall 
for  the  month  was  but  2.75  inches,  the  lowest  for 
ten  years  with  the  exception  of  1881,  when  but 
1.25  inches  fell. 


THE    COMMITTEES    OF    THE    AMERICAN 

ASSOCIATION. 

The  reports  of  the  committees  of  the  American 
association  were  in  general  as  unsatisfactory  this 
year  as  heretofore,  notwithstanding  the  new  rule 
that  all  committees  not  re]:K)rting  should  be  dis- 


charged. The  usual  report  in  regard  to  progresB 
in  obtaining  proper  legislation  on  the  regisiratioii 
of  births,  deaths,  and  marriages, was  made  by  Mr. 
E.  B.  Elliott,  which  amounted  to  little  more  than 
stating  that  Mr.  Elliott  had  conferred  with  several 
members  of  congress.  No  one  doubts  the  desara- 
bility  of  such  registration  in  this  country,  and  eveiy 
one  must  hope  to  see  it  carried  into  effect  at  some 
not  distant  day.  The  committee  on  standards  of 
stellar  magnitudes  stated  that  they  iiad  received 
reports  of  some  observations  made  in  compliance 
with  the  requests  of  last  year;  but,  as  some  of  them 
are  still  incomplete,  it  is  deemed  best  to  extend  to 
July  1,  1887,  the  period  within  which  the  reeolU 
may  be  received  at  the  Harvard  college  obaervar 
tory.  Nothing  could  be  stated  by  the  committee 
on  the  International  scientific  congress :  bat  the 
committee  was  continued,  and  it  is  hoped  that 
some  action  will  be  taken  at  the  meeting  of  the 
British  association  now  in  progress.  The  report 
on  indexing  chemical  literature  is  referred  to 
under  our  account  of  the  meetings  of  that  section. 
The  committee  on  the  International  congress  of 
geologists  reported  the  proceedings  of  the  Berlin 
meeting,  and  announced  a  fourth  to  be  held  in  Lon- 
don in  1888.  .It  asked  authority  to  add  the  name  of 
the  association  to  an  invitation  to  hold  the  next 
session  in  this  country.  The  committee  on  anar 
tomical  nomenclature  was  continued,  and  Dr. 
Frank  Baker  was  appointed  in  place  of  Dr.  Leidy, 
ineligible  on  account  of  not  being  a  member.  The 
committee  on  health  and  diseases  of  plants  was  dis- 
charged as  having  accomplished  its  object.  The 
committee  on  postal  laws  in  regard  to  transmission 
of  biological  specimens  through  the  mails  reported 
with  a  copy  of  a  petition  to  the  postmaster-general* 
and  of  a  proposed  law  which  failed  to  pass  the  late 
session  of  congress.  It  is  interesting  to  note  in 
this  connection  the  recent  experience  of  a  member 
of  the  Entomological  society  of  Belgium,  M.  de 
Selys.  M.  de  Selys  found  it  necessary,  when  be 
sent  to  a  friend  in  America  some  specimens,  to  fill 
out  blanks  in  triplicate,  stating  that  he  sold  these 
specimens  to  his  friend  in  America  at  a  given  price. 
It  was  only  after  considerable  correspondence  back 
and  forth  with  the  authorities  in  Belgium  that  this 
method  was  adopte<l  as  the  only  one  by  which  the 
specimens  could  be  passed  through  the  American 
custom-house.  Tlie  committee  on  physics-teach- 
ing reported  that  they  deemed  it  desirable  that  no 
formal  re})ort  should  be  made  until  they  could 
confer  with  a  corresponding  committee  of  the  In- 
ternational educational  association.  The  other 
committees  were  discharged  according  to  the  rule. 
Among  the  proposed  amendments  to  the  constitu- 
tion was  one  substituting  the  word  *  council  *  for 
the  words  *  standing  committee.' 
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PROCEEDINGS  OF  THE  SECTION  OF  AN- 
THROPOLOGY. 

This  section  is*  perhaps,  the  one  that  is  of  most 
general  interest,  and  was,  as  usual,  well  attended. 
The  papers  presented  were  of  a  varied  character, 
and  an  encouraging  increase  in  the  consideration 
of  what  may  be  called  *  psychological  anthro- 
pology '  was  noticed. 

One  of  the  most  important  papers  was  pre- 
sented by  Dr.  Daniel  G.  Brinton  of  Philadel- 
phia. The  paper  had  for  its  object  the  determi- 
nation of  the  phonetic  elements  in  the  Mexican 
and  Maya  languages.  The  European  conquerora 
found  these  races  familiar  with  the  art  of  writing, 
and  possessing  volumes  of  tradition,  besides  stone 
and  hard- wood  inscriptions.  In'  sjMte  of  destruc- 
tion and  neglect,  there  are  enough  of  these  re- 
mains to  form  a  respectable  corpus  inser^pHonum 
Americanum,  The  important  question  concerning 
the  languages  of  the  BCayas  and  Aztecs  is.  To 
what  extent  were  they  phonetic  systems?  Did 
they  appeal  to  the  meaning,  or  the  sound,  of  the 
word  ?  In  answering  this  question,  one  must  re- 
member that  the  arrangement  to  the  eye  of  pho- 
netic symbols  is  an  arbitrary  one,  and  that  the 
sound  represented  may  be  a  word,  a  syllable, 
or  a  sound-element.  One  must  not  approach  the 
subject  with  the  expectation  of  finding  any  usual 
arrangement,  but  must  remember  that  the  orders 
of  space  and  of  time  do  not  agree.  Some  lan- 
guages are  read  from  right  to  left,  others  from 
left  to  right ;  some  from  above  downwards,  and 
some  alternately  from  left  to  right  and  the  reverse. 
The  only  requisition  of  a  phonetic  system  is  that 
a  written  symbol  shall  in  some  way  represent  a 
spoken^sound  or  combination  of  soimds.  Natu- 
rally, the  most  frequently  occurring  sounds  will  be 
the  ones  most  apt  to  acquire  a  symbol.  The 
process  by  which  they  do  so  is  quite  similar  to 
that  by  which  the  Cherokee  Indian  Se-Quo-Yah 
gave  to  his  nation  a  written  alphabet.  He  simply 
listened  for  the  syllabic  sounds  used  by  his  tribe, 
and  had  each  represented  by  a  single  symbol,  taken 
from  or  suggested  by  an  English  spelling-book. 
Suiiixes  and  affixes  very  naturally  would  soon  be 
represented  by  a  written  symbol.  In  examining 
the  Maya  language  from  this  point  of  view,  one 
finds,  for  example,  the  picture  of  the  sun  with  its 
rays,  indicating  the  sound  of  its  name  {kin).  We 
find  in  the  expressions  for  *  east '  and  '  west '  {lakin 
and  chikin)  that  the  final  syllable  is  represented  by 
the  sun-picture.  Turning  to  the  Mexican  language, 
our  material  is  more  abundant,  and  has  been 
better  utilized.  This  language  {Nahuatl)  was 
thoroughly  studied  by  the  Catholic  priests.  They 
found  that,  the  native  phonetics  were  partly  syl- 


labic and  partly  alphabetic,  somewhat  as  thoa^ 
one  would  write  <  cat '  by  a  picture  of  a  chairt  an 
axe,  and  a  table,  each  sign  repreeenting  the 
initial  sound  of  its  name.  It  is  known,  that,  of  the 
five  vowels  and  fourteen  consonants  oompoeing 
this  language,  three  vowels  and  probably  three 
consonants  had  reached  the  stage  of  being  ex- 
pressed by  simple  letters :  a  was  represented  l^ 
the  sign  for  atl  (water) ;  e,  by  etl  (bean) ;  o,  l^  oUi 
(footprint) ;  p,  by  petl  (mat)  or  pan  (flag) ;  t,  by  teU 
(stone)  or  tentle  (lips) ;  z,hjxo  (lancet).  These  are 
exceptions,  however,  and  many  phaaeticM  axe 
syllabic.  What  may  be  called  the  <  rebus'  mode 
ot  writing  is,  however,  the  characteristio  one. 
The  lover  who  wooed  his  bride  by  sending  his 
message  in  the  form  of  the  picture  of  a  rose,  a  low 
mound,  an  eye,  a  loaf  of  hiead,  and  a  well,  mean- 
ing '  Rose  Hill  I  love  well,*  was  going  back  to  the 
language  of  the  ancient  Mexicans.  In  the  Miezi- 
can  form  the  order  of  the  rebus  signs  was  im- 
material. 

In  addition  to  the  above  illustrations  of  what 
can  be  accomplished  in  this  diri^ction.  Dr.  Brinton 
presented  some  interesting  results  obtained  l^ 
Mrs.  Nuttall  Pinart,  and  dosed  with  a  plea  for  the 
scientific  study  of  this  group  of  languages,  and 
the  assurance  that  many  unique  aspects  of  the 
problem  of  language  were  there  concealed. 

A  novel  and  ingenious  method  of  getting  an 
insight  into  the  unconscious  mechanism  of  author- 
ship was  described  by  Mr.  T.  C.  Mendenhall,  under 
the  title  'Characteristic  curves  of  composition.' 
The  method  consists  in  counting  the  number  of 
words  of  each  length,  from  one  letter  to  fourteen, 
fifteen,  or  as  long  as  were  found,  and  plotting  the 
result  on  a  curve,  in  which  the  abscissae  repre- 
sented the  number  of  letters  in  the  word,  and  the 
ordinates  the  number  of  words  per  thousand  of 
each  length.  It  was  shown  that  while  the  curve 
resulting  from  each  thousand  words  was  not  en- 
tirely regular,  that  resulting  from  five  thousand 
was  much  more  regular,  and  that  from  ten  thou- 
sand almost  entirely  so.  The  inference  from  this 
was,  that  the  phenomenon  which  the  curve  repre- 
sented was  a  regular  one,  and  that  it  was  an  ex- 
pression of  the  peculiar  vocabulary  of  the  author. 
Moreover,  by  com|)aring  the  respective  curves, 
one  would  be  able  to  judge  whether  two  works 
were  written  by  the  same  author,  and  i)erhaps 
even  decide  the  eontroversy  whether  Bacon  wrote 
Shakspeare.  Mr.  Mendenhall*s  method  was  to 
count  a  thousand  words  at  a  sitting,  and  then  turn 
to  another  part  of  the  book.  One  soon  acquired 
the  art  of  counting  at  a  glance  tlie  number  of 
letters  in  each  word,  and,  with  an  assistant  to 
record  the  result,  one  thousand  words  could  be 
counted  in  a  half -hour.     Curves  derived  from 
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Dickens  (*  Oliver  Twist ')  and  Thackeray  (•  Vanity 
Fair')  were  remarkably  similar,  thus  suggesting 
that  the  sabject-matter  might  cause  the  peculiarity 
of  the  curve,  while  those  from  John  Stuart  Mill 
('  Political  economy  '  and  '  Essay  on  liberty ') 
differed  from  them  in  having  more  long  words 
and  fewer  short  ones,  though  words  of  two  letters 
(prepositions  mainly)  were  most  abundant  in  Mill. 
The  average  length  of  the  novelist's  words  was 
4.88,  and  that  of  the  philosopher  4.B. 

In  the  discussion  following  this  paper  it  was 
suggested  that  perhaps  the  characteristics  of  the 
language  might  be  thus  represented,  and  that,  be- 
fore describing  certain  characteristics  as  peculiari- 
ties of  authorship,  one  must  show  that  they  are 
not  due  to  the  language,  to  the  subject-matter,  to 
the  form  or  the  fashion.  Mr.  MendenhaU*s 
method  is  highly  suggestive,  and  some  interesting 
applications  of  it  may  be  expected. 

Mr.  F.  W.  Putnam  presented  an  interesting 
communication  exhibiting  photographs  of  speci- 
mens which  show  the  method  of  making  bone 
fish-hooks.  These  specimens  and  the  hooks  came 
from  mounds  in  the  Little  Miami  valley.  They 
show  that  the  process  consisted  in  first  boring  a 
hole  in  the  bone  at  the  point  which  was  to  form 
the  bottom  of  the  bend  of  the  hook.  A  cut  was 
then  made  to  either  side  from  this  hole,  forming 
the  inner  surface  of  the  hook,  which  was  com- 
pleted by  rubbing  down  the  piece  into  shape. 
Pieces  of  bone  at  each  stage  of  the  process  have 
been  found. 

Rev.  J.  Owen  Doney  gave  an  account  of  a  se- 
cret organization  among  the  Osage  Indians,  the 
knowledge  of  which  was  obtained  by  gaining  the 
(confidence  of  some  of  the  members.  Similar  so- 
cieties can  also  be  traced  among  the  Kansas  and 
Foncaa.  There  are  also  close  analogies  with  the 
Omaha  dancing  societies,  in  which  secret  obser- 
iranoes  are  closely  interwoven.  There  are  seven 
degrees  in  this  secret  society.  The  first  is  called 
M-Jb*A-ti«(Mi,  '  Songs  of  the  giving  of  life.'  The 
others  are  as  folioiK*s : '  Songs  of  the  bird,  or  dove,' 
'  Bongs  of  the  rushes,'  *  Songs  of  the  sacred  bag,' 
*  Bongs  of  the  pack-strap '  (the  name  of  the  sixth 
is  forgotten),  and,  lastly,  *  Songs  of  the  return  from 
war.'  The  initiation  of  a  woman  consists  in  her 
leoeption  by  the  head  of  the  gens,  who  makes  her 
take  four  sips  of  water,  emblematic  of  the  river 
flowing  by  the  tree  of  life.  Cedar  twigs,  symbol- 
ising the  tree  of  life,  are  then  rubbed  between  his 
hands,  after  which  he  strokes  the  woman  from 
bead  to  foot  twelve  times,  —  that  is  thrice  in  the 
direction  of  each  of  the  four  winds,  —  pronouncing 
the  ncred  name  of  a  higher  power  each  time  that 
he  robs  her  with  the  cedar.  The  candidate  is  also 
tattooed  with  the  round  spots  on  the  forehead 


among  the  Osages ;  but  one  sucli  spot  is  given 
among  the  Omahas  and  Poncas.  The  initiation 
fee  is  a  dozen  horses,  two  copper  kettles,  several 
hogs,  an<l  a  bountiful  supply  of  beef  for  a  feast,  of 
which  all  the  members  partake.  Each  gens  of  the 
tribe  has  a  mythical  tradition  of  its  origin,  which 
is  chanted  by  the  old  man  who  acts  as  priest.  It 
takes  four  days  and  nights  to  chant  the  entire  tra- 
dition of  any  one  gens.  Parts  of  these  traditions 
Mr.  IXuisey  was  able  to  record.  One  translates 
thus:  *'The  first  of  the  race  was  saying  *Ho, 
younger  brother !  the  children  have  no  bodies.  We 
shall  seek  bodies  for  our  children.  Ho,  younger 
brother  I  you  shall  attend  to  it*  They  stood  for 
the  first  time  on  the  first  upper  world.  There  they 
were  not  human  beings.  One  was  saying  *  Ho, 
younger  brother  !  the  children  have  no  bodies.  We 
must  seek  bodies  for  our  children.' "  Mr.  Dorsey 
showed  the  chart  on  which  the  various  designs 
which  are  interpreted  symbolically  were  repre- 
sented. The  peculiarity  of  the  symbolism  there 
represented,  and  yet  its  general  resemblance  to 
similar  European  customs,  is  a  strong  evidence  of 
the  fact  that  the  human  mind  everywhere  works 
in  the  same  direction.  Other  traditions  and  cus- 
toms were  given  by  the  author,  which  brought  out 
the  high  moral  and  political  instincts  of  the  Osage 
Indians. 

Professor  Edward  S.  Morse  made  additional 
contributions  to  his  study  of  ancient  arrow- 
releases.  After  describing  the  evolution  of  the 
release  by  the  way  of  five  stages,  the  laat  two  of 
which  represented  the  strongest  phases,  and  are 
still  in  use,  especial  stress  was  laid  on  the  fact  that 
amidst  all  the  change  of  religious  rites,  social  cus- 
toms, political  organization,  and  so  on,  the  appar- 
ently trivial  act  of  slipping  the  arrow  from  the 
bow  has  remained  unchanged.  The  persistency 
of  this  custom  is  in  contrast  to  almost  all  other 
similar  habita.  Methods  of  release  practised  to- 
day may  be  traced  back  as  far  as  three  thousand 
years. 

Mr.  J.  W.  Sanborn  related  his  observations  upon 
the  Iroquois  league.  The  league  was  founded 
mainly  on  the  law  governing  intermarriage.  A 
warrior  in  one  clan  could  marry  only  with  certain 
other  clans.  The  chief  always  ruled  over  his 
mother's  clan,  and  did  not  succeed  his  father.  The 
speaker  affirmed  that  the  league  was  in  existence 
long  before  the  days  of  Columbus,  and  was  enthu- 
siastic in  his  opinion  of  its  efficiency. 

Mr.  H.  C.  Stone  described  the  *  Eyah  Shah,  the 
sacrificial  stone  of  tlie  Dakotas.'  The  Dakotas 
worship  the  bowlders  scattered  among  the  hills, 
and  expect  to  be  aided  by  them  in  times  of  dis- 
tress. But  the  peculiarity  of  the  *  Eyah  Shah '  was 
that  it  was  a  place  of  worship  from  year  to  year. 
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The  name  means  '  red  stone.'  The  stone  is  a  f>x)eci- 
men  of  hornblende,  bat  not  red  in  color.  It  is  dec- 
orated by  means  of  a  painted  design. 

Dr.  John  C.  Branner  presented  some  notes  on  a 
Brazilian  language.  The  language,  which  is  un- 
like any  other  Brazilian  tongue,  is  spoken  by  a 
small  and  rapidly  disappearing  tribe  in  the  prov- 
ince of  Pemambuco.  Some  of  it»  peculiarities 
are  the  use  of  a  dual  number ;  the  grammatical 
distinction  between  objects  belonging  to  the 
speaker  and  those  belonging  to  others ;  the  posi- 
tion of  the  accusative  case  at  the  opening  of  the 
sentence  ;  the  absence  of  labial  sounds  (due  i)er- 
haps  to  the  use  of  lip  ornaments);  and  the  presence 
of  several  sounds  not  found  in  the  Portuguese  lan- 
guage. 

Mr.  Oeorge  F.  Kunz  read  a  paper  on  four  gold 
and  five  silver  ornaments  from  mounds  in  Florida. 
One  of  the  gold  ornaments  weighed  75^  penny- 
weights, another  60,  and  two  19i  and  10  penny- 
weights each  respectively.  For  North  American 
gold-finds  they  are  remarkable.  They  were  sug- 
gested to  be  of  Georgia  gold  origin.  An  eight-inch 
ornamented  circular  shield  of  gold,  a  very  elabo- 
rately ornamented  wire  gold  nose  ring  and  other 
gold  objects  from  the  United  States  of  Columbia, 
were  also  described. 

At  the  last  meeting  of  the  section  the  members 
were  agreeably  surprised  by  the  startling  paper  of 
Mrs.  Nuttall  Pinart,  containing  some  analyses  of 
Mexican  inscriptions.  The  great  novelty  of  her 
interpretation  consists  in  interpreting  the  Mexican 
symbols  as  phonetics  and  not  as  ideograms,  thus 
completely  revolutionizing  the  current  conceptions 
on  this  subject.  Her  method  has  been  apphed  to 
the  deciphering  of  certain  calendar  and  sacrificial 
stones  of  Mexico,  and  was  suggested  by  the  pres- 
ence on  these  of  certain  phonetic  symbols  occurring 
in  picture-writings.  This  so-called  calendar  stone 
Mrs.  Pinart  believes  to  be  the  market  stone  of  the 
City  of  Mexico.  It  regulated  the  times  of  holding 
the  market  days ;  and  perhaps  the  division  of  the 
Mexican  year  rested  upon  these  times.  It  also 
gives  evidence  to  the  existence  of  a  communistic 
government.  The  means  by  which  these  striking 
results  have  been  obtained  can  be  illustrated  by 
the  following  case.  From  the  words  tetl  (*  stone ') 
and  isctli  (*  face '  or  *  surface ')  and  pan  (*  upon ') 
we  obtain,  by  combination  according  to  the  rules 
of  the  Nahuatl  grammar,  the  word  teiacpan, 
meaning  '  publicly,'  the  name  of  which,  teiscpanca, 
means  *  something  evident  and  manifest  to  alL' 
Dr.  Brinton,  who  read  Mrs.  Pinart's  communica- 
tion, remarked  upon  it.  that  it  was  of  epoch-mak- 
ing importance,  and  that  if,  as  is  probable,  her 
method  should  be  justified,  we  will  have  a  new  key 
for  unlocking  the  mysteries  of  Mexico.     It  may 


be  well  to  add  that  this  rebuF-writing  was  an  vti- 
ficial  system  used  by  the  priests,  and  that  the  ao- 
lution  of  the  problem  consists  in  showing  that  this 
secret  writing,  read  as  a  combination  of  phooetlcB, 
becomes  intelligible  as  a  piece  of  Nahuatl  language ; 
just  as  though  a  secret  language  were  made  1^ 
using  words  the  several  parts  of  which  formed 
other  words,  e.g.,  'carpet'  would  be  the  pictate 
of  a  car  and  of  a  pet. 

The  section  was  much  interested  in  Profeaeor 
Putnam's  general  sketch  of  the  recent  progreflB 
and  significance  of  mound  excavations.  The  nsoal 
view  that  regards  all  mounds  as  neariy  identical 
in  character  and  origin  was  discountenanced,  and, 
in  opposition,  it  was  held  that  only  a  careful  and 
detailed  examination  of  a  large  number  of  mounds 
would  supply  the  requisite  data  for  a  consistent 
picture  of  the  mound-builders  and  their  woxka. 
Nor  are  we  justified  in  regarding  the  single  char- 
acteristic of  mound-building  as  a  sufiScient  basis 
for  considering  the  builders  as  belonging  to  the 
same  race.  The  character  of  the  mounds,  tfaeir 
contents,  their  apparent  purposes,  all  force  upon  us 
the  conclusion  that  we  are  dealing  with  different 
anthropological  races  and  with  peoples  of  different 
times.  One  can  even  find  mounds  which  seem  to 
have  been  used  for  a  second  time  while  the  first 
mound  had  been  forgotten  or  at  any  rate  ignored. 
So,  too,  with  the  question  of  age.  Some  mounds 
are  evidently  of  recent  origin,  while  others  form  a 
group  which  may  be  called  ancient.  Professor 
Putnam  illustrated  his  remarks  by  off-hand 
sketches  of  the  plans  of  various  mounds  which 
have  been  excavated  under  his  direction  and  that 
of  Dr.  Metz,  in  the  Lower  Mianu  valley. 

On  the  whole,  the  organization  of  the  section  of 
anthropology  leaves  much  to  be  desired.  Its  pop- 
ularity is  at  once  a  good  and  an  evil ;  its  good 
consists  in  attracting  general  attention  to  the 
variety  and  importance  of  the  problems  connected 
with  man  ;  its  evil,  in  that  this  variety  and  inter- 
est are  apt  to  give  admittance  to  papers  of  too 
vague  and  pointless  a  character,  which  have  no 
place  in  the  sciences  and  neither  bring  nor  suggest 
any  thing  new.  It  is  the  section  that  more  than 
any  other  needs  to  be  conducted  on  a  strictly  sci- 
entific plane,  because  its  subject-matter  is  more 
open  to  a  non-scientific  treatment.  There  is  no 
reason  why  this  section  should  not  be  made  to 
represent  the  high-water  mark  of  American 
scholarship  in  the  many  interesting  sciences  that 
centre  about  anthropology. 


The  American  association  unanimously  passed 
a  resolution  expressing  its  gratification  at  hearing 
of  Dr.  Gould's  proposed  revival  of  The  astronomical 
journal^  and  its  good  wishes  for  its  success. 
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PROCEEDINGS  OF  THE  GEOLOGICAL 

SECTION. 

The  geological  intereflt  of  the  meeting  at  Buffalo 
naturally  centred  in  the  excursion  to  and  discus- 
non  of  the  falls  and  gorge  of  Niagara.  Dr.  Pohl- 
man  of  Buffalo  described  the  district  to  he  visited 
on  Saturday,  and  called  particular  attention  to  the 
occurrence  of  drift-filled  antecedent  channels  on 
the  line  selected  by  the  poet-glacial  overflow  of 
Lake  EIrie,  which  would  greatly  diminish  the 
amount  of  rock-cutting  required  in  the  excava- 
tion of  the  present  gorge,  and  thus  reduce  the 
time  since  the  overflow  began  :  indeed,  he  thought, 
that,  while  there  may  have  been  rapids  in  the 
course  of  the  early  Niagara,  near  the  Lewiston 
margin  of  the  limestone  plateau,  in  which  the 
gorge  is  cut,  the  limestone  was  there  so  thin,  and 
the  shales  below  it  so  weak,  and  branching  ante- 
cedent channels  guided  so  great  a  length  of  the 
gorge  from  the  plateau  margin  towards  the  pres- 
ent falls,  that  no  great  cataract  was  formed  until 
tiie  gorge  was  cleaned  out  even  as  far  up  as  the 
older  suspension-bridge.  This  would  leave  but  a 
small  amount  of  deep,  hard  rock-cutting  for  the 
falls  to  accomplish,  and  would  thus  make  their 
beginning  much  more  recent  than  has  generally 
been  supposed. 

The  geological  members  of  the  excursion  party 
therefore  gave  close  attention  to  these  matters, 
and,  as  a  whole,  regarded  the  heavy  drift  between 
the  sloping,  rocky  banks  at  the  whirlpool,  and  the 
wide,  open  valley,  with  its  plentiful  drift,  at  St. 
David's,  as  sufficient  evidence  of  an  old  buried 
channel  connecting  these  points,  and  probably  head- 
ing up  above  the  whirlpool  towards  the  bridges. 
Bat  there  seemed  no  sufficient  reason  for  any  con- 
fident belief  in  a  branching  old  valley  from  the 
whirpool  towards  the  Lewiston  bluffs :  in  making 
this  lower  part  of  the  gorge  there  must  have  been 
a  long  period  of  deep  rock-cutting  between  the  first 
leap  of  the  falls  over  the  bluff  and  the  time  of 
their  discovering  the  old  drift  channel  at  the  whirl- 
pool. It  should  be  noted  that  Professor  Claypole 
leported  the  finding  of  a  ledge  of  limestone,  not 
wen  by  the  rest  of  the  party,  in  the  drift  slope  at 
the  whirlpool,  which  would  suggest  a  less  depth 
for  the  old  valley  than  was  generally  accepted. 
Some  antecedent  channelling  of  the  rocks  was, 
however,  certainly  accomplished  before  the  Niagara 
began  its  flow,  and  the  washing-out  of  the  drift 
that  filled  the  old  channel  was  easy  work  for  the 
river ;  but  by  far  the  greater  part  of  the  gorge 
■till  seems  to  be  the  original  work  of  the  falls  in 
•olid  rock. 

The  estimate  of  the  age  of  the  falls  was  presented 
by  Messrs.  Woodward  and  Gilbert  of  the  geological 


survey,  and  their  remarks  greatly  interested  a 
large  audience  that  had  gathered  on  the  announce- 
ment of  the  discussion.  Mr.  Woodward  had  just 
completed  a  survey  of  the  Horseshoe  Falls,  and  by 
comparing  his  results  with  those  of  the  state  survey 
in  1842,  and  of  the  lake  survey  in  1875,  he  found  an 
average  recession  for  the  whole  face  of  the  fall  of 
about  two  and  four-tenths  feet  per  annum  ;  but, 
as  the  central  parts  of  the  curve  where  the  water 
is  deepest  has  retreated  from  two  hundred  to  two 
hundred  and  seventy-five  feet  in  the  eleven  years 
since  1876,  an  average  retreat  of  five  feet  per 
annum  does  not  seem  at  all  improbable.  Mr. 
Gilbert  then  discussed  the  beginning  of  the  falls 
as  controlled  by  the  drainage  of  the  lakes.  When 
the  retreating  ice-sheet  stood  so  as  to  obstruct  the 
St.  Lawrence  and  Mohawk  drainage  channels  to 
the  east,  a  broad  sheet  of  water,  representing  a 
confluent  of  E^ie  and  Ontario,  stood  at  a  high 
level  over  the  present  Niagara  limestone  plateau, 
and  probably  drained  south-westward  to  the  Ohio. 
When  further  melting  opened  the  Mohawk  Chan- 
nel, the  great  double  lake  fell  to  a  lower  level, 
and  was  separated  into  its  two  members,  Ontario 
sinking  to  the  level  of  its  outlet  at  Rome  in  central 
New  York,  but  Erie  being  held  higher  by  the  rim 
of  the  Niagara  plateau.  This  was  the  birth  of  the 
river  and  the  falls,  and  since  then  they  have  been 
at  work  on  the  gorge.  The  age  of  the  falls  thus 
carries  us  back  to  a  tolerably  definite  pdnt  in  the 
decline  of  the  glacial  period. 

On  the  supposition  of  a  uniform  rate  of  reces- 
sion, the  age  of  the  falls  equals  the  length  of  the 
gorge  divided  by  the  annual  reeession ;  but  the 
rate  has  been  undoubtedly  varied  by  changes 
in  a  variety  of  conditions,  which  must  be  allowed 
for.  As  thus  qualified,  Mr.  Gilbert  gave  it  as  his 
conclusion  that  the  maximum  length  of  time 
since  the  birth  of  the  falls  by  the  separation  of  the 
lakes  is  only  seven  thousand  years,  and  that  even 
this  small  measure  may  need  significant  reduc- 
tion. 

Mr.  A.  A.  Julien,  in  a  pai)er  on  '  Methods  of 
testing  building-stones  for  absorption,  freezing,  and 
fire,*  gave  what  he  considered  the  proper  condi- 
tions for  such  testing,  and  maintained  that  the 
tested  stone  should  be  continued  under  pressure 
at  least  a  month.  He  stated  that  frost  was  found 
to  be  more  active  in  removing  particles  that  had 
been  loosened  by  chemical  weathering  than  in 
direct  mechanical  breaking  of  un weathered  rock. 
Mr.  J.  C.  Branner  reported  that  he  had  found 
glacial  stria tions  over  the  summits  of  i^ome  moun- 
tains examined  by  the  Pennsylvania  geological 
survey,  so  that  no  direct  measure  of  the  maximum 
thickness  of  the  ice  can  be  determined  from  this 
region.    It  is  interesting  to  note  in  this  connection 
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that  ProfeflBor  Branner  and  others  following  him, 
in  a  discussion  of  the  scheme  of  map  colors  adopted 
by  the  International  conference  of  geologists,  took 
occasion  to  severely  criticise  the  scheme  proposed 
as  being  too  rigid,  and  wanting  in  adaptability  to 
new  regions.  Among  the  other  papers  of  note, 
we  would  call  attention  to  the  following :  '  The 
geological  features  of  a  district  in  south-western 
Ck>lorado,'  by  Dr.  J.  B.  Comstock  ;  <  The  outcrop 
and  thickness  of  the  Tully  limestone  in  the  neigh- 
borhood of  the  finger  lakes  of  western  New  York,' 
by  S.  O.  Williams  ;  *  The  molluscan  fauna  of  the 
New  Jersey  marls,*  by  R.  P.  Whitfield  ;  *  A  revision 
of  the  Cayuga  Lake  (New  York)  section  of  the 
Devonian,'  by  H.  S.  Williams ;  *  A  process  of 
mechanical  deformation  for  the  Connecticut  valley 
triassic  formation,'  by  W.  M.  Davis ;  *  Work  in 
Nebraska,'  by  L.  E.  Hicks  ;  <  Our  cretaceous  flora' 
and  '  Our  Devonian  and  carboniferous  fishes,'  by 
Professor  Newberry  ;  *  Fossil  wood  from  Ohio,'  by 
Professor  Claypole  ;  <  Geography  and  topography 
of  the  head  of  Chesapeake  Bay,'  by  W.  H.  McC^ee  ; 
'  Holyoke  trap  range,'  by  B.  K.  Emerson  ;  *  Some 
dynamic  effects  of  the  ice-sheet,'  by  F.  J.  H.  Mer- 
rill. 


PROCEEDINGS    OF   THE   SECTION   OF 

CHEMISTRY. 

Processor  Wilet  prefaced  his  vice-presidential 
address  by  announcing  the  much-to-be-regretted 
death  of  William  Ripley  Nichols,  his  predecessor 
as  chairman  of  the  section. 

W.  H.  Seaman,  who,  with  A.  C.  Peale  and 
C.  H.  White,  forms  a  committee  of  the  chemical 
society  of  Washington  for  the  purpose  of  bring- 
ing about  uniformity  in  the  methods  of  stating 
water  analyses,  read  a  report  upon  this  sub- 
ject, and  desired  the  approval  of  the  section  for 
the  method  recommended.  After  much  debate, 
the  matter  was  referred  to  a  committee  of  the 
section,  consisting  of  Professors  Caldwell,  Lange- 
ley,  Myers,  Mason,  and  Warder,  who  are  to  re- 
port another  year  what  action  is  desirable. 

Miss  Helen  C.  De  S.  Abbott  read  a  pai)er  upon 
the  proximate  composition  of  a  bark  from 
Honduras,  known  as  *  cliichipati,'  which  con- 
tains a  new  camphor  and  a  yellow  coloring-mat- 
ter, chichipatin,  apparently  of  value  as  a  dye  and 
substitute  for  fustic.  The  same  author  also  pre- 
sented some  considerations  of  the  relations  of  the 
chemical  constituents  of  plants  to  their  morphol- 
ogy and  evolution,  believing  that  the  chemical 
constituents  follow  parallel  lines  with  the  evolu- 
tionary course  of  plant  forms,  the  one  being  in- 
timately connected  with  the  other,  and  the  height 
of  the    scale  of  progression  being  indicated   by 


these  constituents,  which  are  therefore  appro- 
priate for  a  basis  of  botanical  classification. 

H.  C.  Bolton,  of  the  committee  on  indexing 
chemical  literature,  after  presenting  their  report 
showing  the  large  amount  of  valuable  work  which 
was  being  done,  read  a  jtapeT  on  the  confusion 
which  exists  in  the  abbreviations  employed  in 
chemical  bibliography,  and  the  desirability  of 
uniformity  in  designations  of  scientific  periodicals. 

C.  F.  Mabery's  paper  on  the  products  of  the 
Cowles  electric  furnace  was  of  particular  interest, 
and  attracted  much  attention.  He  stated  that 
the  past  year  had  l)een  devoted  more  especially  to 
the  development  of  an  increased  commercial 
efficiency  of  the  furnace,  so  that  now  three  hun- 
dred horse-power  could,  by  means  of  a  laige 
dynamo,  be  applied  with  greater  economy  in  the 
results ;  and  by  coating  the  charcoal  employed  in 
the  furnace  with  lime,  by  soaking  it  in  lime-water, 
the  production  of  graphite  was  largely  avoided 
and  a  marked  improvement  in  the  working  of  the 
furnace  introduced.  The  results  —  although,  as 
compared  to  what  would  eventually  be  accom- 
plished by  electric  smelting,  they  may  seem  crude 
—  have  reached  a  stage  where  their  commercial 
success  can  be  demonstrated. 

It  was  also  found  that  when  the  electrodes 
entered  the  mixture  in  a  slanting  position  the 
product  was  increased.  They  are  now  also  moved 
in  and  out  with  advantage,  being  gradually  with- 
drawn as  the  resistance  falls.  Professor  Mabery 
replied  to  the  criticisms  of  Hehner  of  Berlin, 
Siemens,  and  others,  that  no  new  principle  was 
involved,  showing  that  the  Cowles  furnace  is 
quite  different  from  all  hitherto  constructed,  and 
the  only  one  of  practical  application  by  which  a 
dynamo  of  three  hundred  horse-power  could  be 
used,  as  by  means  of  a  resistance-box  and  the 
arrangement  of  the  furnace  the  sudden  breaking 
of  the  current  is  prevented  from  burning  out  the 
dynamo.  The  presence  of  copper  for  the  reduc- 
tion of  aluminium  was  shown  to  be  unnecessary ; 
and,  by  complete  exclusion  of  air  from  the  fur- 
nace, buttons  of  the  metal  were  easily  obtained. 
A  product  which  has  attracted  considerable  at- 
tention during  the  past  year  U  obtained  by  redu- 
cing aluminium  in  presence  of  iron.  A  cast  iron 
is  formed  containing  sometimes  as  much  as  ten 
per  cent  of  aluminium,  and  this  product  is  used 
to  facilitate  the  working  of  crude  iron  and  to  in- 
troduce into  the  various  grades  a  small  percentage 
of  aluminium.  In  the  reduction  of  aluminium 
in  the  presence  of  copper,  a  yellow  product  is 
frequently  taken  from  the  furnace  which  is  com- 
posed of  metallic  aluminium  to  the  extent  of  one- 
half  or  three-fourths,  the  balance  being  silicon 
and  copper.     It  is  also  formed  in  the  absence  of 
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copper,  and  then  contains  a  higher  percentage  of 
aluminium,  and  always  contains  nitrogen.  It  has 
a  resinous  lustre,  and  decomposes  water  at  100^. 

A  paper  by  Clifford  Richardson,  on  some  con- 
stituents of  the  embryo  of  wheat,  showed  the  un- 
expected presence  of  a  soft  wax,  cane-sugar  to 
the  amoimt  of  more  than  ten  per  cent,  a  new 
saccharoid,  and  allantoin,  a  nitrogenous  substance 
of  the  uric  acid  series,  together  with  other  similar 
substances  not  yet  isolated.  The  relations  of  these 
substances  to  the  transfer  of  nitrogen  in  the  plant 
were  discussed. 

William  McNurtrie  described  the  chemical  ex- 
amination of  specimens  of  ropy  milk  and  cream, 
which  description,  together  with  the  discussion 
which  ensued,  showed  that  this  unfortunate  con- 
dition is  brought  about  probably  by  some  organ- 
ism, and  that  cleanliness  and  disinfection  are  the 
best  means  of  prevention. 

The  poisonous  matter  sometimes  occurring  in 
old  cheese  and  ice-cream,  which  he  has  named 
*  tyrotoxicon.*  was  described  by  V.  C.  Vaughan. 
He  showed  it  to  be  of  ptomaine  nature,  and  had 
been  able  to  induce  its  formation  in  a  mixture  of 
milk,  sugar,  and  eggs,  by  inoculation  with  a 
small  portion  of  ice-cream  which  contains  the 
poison.  This  would  seem  to  point  to  its  origin  in 
the  growth  of  some  microbe.  Its  toxic  effect  is 
shown  in  the  extremely  rapid  production  of 
symptoms  similar  to  those  observed  in  cholera 
infantum. 

Thomas  Taylor  presented  an  exposition  of  his 
views  on  the  characteristic  differences  in  fat 
crystals,  which  have  already  attracted  considerable 
notice  in  print,  and  are  well  known  to  most  of 
our  readers. 

Other  papers  read  were  as  foUows :  <  Action  of 
heat  on  ethylene,'  by  L.  M.  Norton  ;  <  A  new  vis- 
cometer,' l^  S.  M.  Babcock  ;  <  Method  for  the 
determination  of  the  melting-point  of  fats,*  and 
'The  areometric  method  of  estimating  fat  in 
milk,'  by  H.  W.  Wiley  ;  <  Manufacture  of  sodium 
carbonate,'  by  Adolf  Kayser,  presented  by  Alfred 
B.  Young:  *  Substituted  acrylic  and  propiaric 
acids,'  by  C.  F.  Mabery ;  '  Determination  of 
caffeme,'  by  Dr.  Hodgson  Ellis  ;  <  Composition  of 
soiling  rye,'  by  William  Frear;  *  Preliminary 
analysis  of  leaves  of  Juglans  nigra,'  by  Lillie  J. 
Martin ;  *  Some  laws  of  chemical  union,'  by  C.  F. 
de  Landero  and  Paul  Prieto,  read  by  the  secretary; 
and  'The  torsion  analytical  balance,'  by  A.  S. 
Springer. 

An  exhibition  of  apparatus  for  the  destruc- 
tioii  of  parasites  of  cultivated  plants  wiU  be  held 
at  the  Horticultural  school  in  Florence  during  Oc- 
tober.r 


PROCEEDINGS  OF  THE  SECTION  OF 

PHYSICS, 

The  first  matter  presented  to  the  section  was 
a  recently  devised  instrument,  by  Bir.  John  A. 
Brashear,  which  he  terms  a  'gravity  parallel- 
ometer. It  in  used  in  making  the  surfaces  of  a 
plate  of  plane  glass  truly  parallel.  The  art  of 
executing  a  single  plane  surface  has  been  carried 
to  a  very  high  degree  of  i)erfection,  but  peculiar 
difficulties  are  encountered  in  making  two  sur- 
faces parallel.  By  Mr.  Brashear's  method  a  varia- 
tion in  thickness  of  voUd  of  an  inch  can  he  de- 
tected. In  one  case,  two  surfaces  about  a  quarter 
of  an  inch  apart  were  made  so  nearly  parallel,  that, 
were  they  extended,  they  would  not  meet  in  five 
miles. 

Prof.  W.  A.  Rogers  described  the  combined  yard 
and  metre,  which  will  be  U8e<l  by  the  department 
of  standards  of  the  British  board  of  trade  in  a 
definite  determination  of  their  relative  lengtlis. 
The  latest  value  of  the  metre  in  Elnglish  measure 
is  89.87012  inches. 

Prof.  J.  W.  Sanborn  has  been  for  several  years  ex- 
perimenting on  the  relation  of  dew  to  soil-moisture. 
One  means  of  investigation  has  been  to  weigh  pre- 
pared  portions  of  soil  night  and  morning.  His 
conclusion  is,  that,  except  in  rare  cases,  the  idea 
that  the  soil  receives  moisture  at  night  is  false,  and 
the  contrary  is  really  true.  This  applies  where 
there  is  no  vegetation. 

Major  H.  E.  Alvord  presented  the  results  of 
extensive  temperature  observations  at  Houghton 
farm  relative  to  dew  formation.  Thermometers 
were  placed  so  as  to  determine  the  temperature 
from  several  inches  below  the  surface  of  the 
ground  to  about  four  feet  above  the  surface.  The 
results,  from  observations  during  several  months 
in  the  summer  of  1884,  show  that  the  minimum 
temperature  during  dew  formation  is  about  four 
inches  above  the  ground,  which  was  not  unfre- 
quently  six  or  eight  degrees  lower  than  the  tem* 
perature  at  the  surface.  The  temperature  at  the 
surface  was  less  than  the  temperature  several 
inches  lower.  Some  surprise  was  expressed  at 
these  results,  and  the  dew  problem  was  regarded 
as  still  more  perplexing.  The  temperature  of  the 
surface  on  which  the  dew  is  formed  is  an  essential 
factor  in  the  solution.  Discussion  showed  the 
difficulty  in  determining  the  exact  temperature 
of  the  surface  particles,  which  differs  from  that  of 
the  earth  above  or  of  the  soil  below,  and  the  total 
inadequacy  of  the  mercury  thermometer  as  a 
means  of  determining  it. 

Prof.  T.  C.  Mendenhall  prefaced  his  paper  on 
electric  thermometry  by  saying  that  the  strictures 
upon  the  mercurial   thermometer  should  not  be 


208 


SCIENCE. 


[Vol.  rm.,  No.  187 


carried  too  far.  It  has  been  of  great  value,  though 
it  may  now  fail  to  meet  new  demands.  Electric 
thermometry  is  receiving  especial  investigation  at 
the  signal  ofiSce,  particularly  from  the  meteoro- 
logical stand-point,  with  some  promising  results. 
Professor  Mendenhall  reported  the  progress  which 
had  been  made  in  the  study  of  atmospheric 
electricity  during  the  past  year.  It  is  not  time  to 
begin  to  think  of  the  origin  of  atmospheric  elec- 
tricity. The  problem  is  its  distribution  and  the 
relation,  if  there  be  any,  to  weather  changes. 
Some  very  interesting  results  have  been  reached. 
In  ordinary  weather  the  electrical  condition  is  un- 
dergoing constant  and  rather  wide  variations, 
which  are  very  local,  as  two  collectors  only  a  few 
feet  apart  may  give  curves  differing  considerably, 
though  similar  in  their  wider  variations.  When 
an  electrical  storm  occurs,  the  curves  over  a  wide 
area  may  be  similar  in  general  outline. 

Professor  Mendenhall  also  noted  a  phenomenon 
entirely  new  to  him  ;  namely^  that  resistance  coils, 
after  a  current  is  passed  through  them  for  some 
lime,  upon  short-circuiting,  will  yield  a  reverse 
current  for  hours.  This  phenomenon  can  no 
doubt  be  classed  under  the  general  head  of  polari- 
zation, yet  by  simple  polarization  it  would  be 
difficult  to  account  for  persistence  of  current. 
This  makes  caution  necessary  in  the  use  of  resist- 
ance coils,  in  order  that  any  effects  of  this  kind 
may  be  carefully  noted.  In  one  instance  the  a;)- 
parent  resistance  of  a  coil  was  found  to  increase 
fourfold  when  the  current  was  reversed. 

Prof.  W.  A.  Anthony  reported  the  results  of 
experiments  showing  an  increase  in  the  torsional 
elasticity  of  metallic  wires.  In  the  case  of  a  cer- 
tain phosphor-bronze  wire,  it  has  been  increasing, 
at  a  decieasing  rate,  for  nine  months.  Various 
metals  have  been  investigated.  Steel  is  scarcely 
better  than  brass  and  other  substances,  and  they 
all  show  a  much  wider  change  than  the  bronze. 
To  determine  whether  the  phenomenon  is  depend- 
ent upon  the  age  of  the  wire  and  the  condition 
to  which  it  is  pubjectei,  a  piece  of  wire  was 
freshly  drawn.  A  portion  forty  centimetres  long 
was  used  in  a  torsion  i)endulum.  The  period 
changed  from  9.575  seconds  to  9.526  seconds  in 
four  days.  The  curve  representing  the  time  of 
vibration  shows  that  the  change  occurred  less 
rapidly  each  day.  Another  piece  of  the  wire, 
which  had  been  drawn  at  the  same  time,  and 
which  had  been  subject  to  no  strain  of  any  kind, 
was  then  tested.  The  curve  for  this  wire  was  not 
a  duplication,  but  was  almost  an  exact  continua- 
tion of  the  former  curve,  showing  that  the  same 
changes  had  been  going  on  in  the  two  wiree.  The 
tem})erature  co-efficient  seems  to  change  with  the 
change  in  torsional  elasticity. 


The  following  papers  were  also  presented: 
'  Counteracting  the  effect  of  change  of  level  of  the 
torsion  balance,*  by  Prof.  Wm.  Kent ;  '  lime  of 
contact  between  the  hammer  and  the  string  in  a 
piano,'  by  Prof.  C.  K.  Wead  ;  and  '  Registering 
small  variations  of  speed  of  machinery/  by  Prof. 
W.  A.  Anthony. 


PARIS  LETTER. 


M.  Pennetieb,  at  a  recent  meeting  of  the  Acad- 
emy of  sciences,  gave  the  results  of  experiments 
of  fourteen  years' duration,  concerning  the  revivifi- 
cation of  small  animals,  such  as  rotifers  and  An- 
guillulatritici,  after  a  protracted  state  of  apparent 
death  due  to  dehydration.  The  results  are  the 
following :  Anguillulae,  which  M.  Pennetier  bad 
kept,  year  after  year,  in  a  state  of  apparent  death 
and  in  great  numbers,  have  ceased  to  be  subject  to 
revivincation,  upon  being  put  in  moist  oonditioDB, 
after  fourteen  years.  Up  to  this  date,  they  re- 
gained movement  and  life  easily  enough,  but  after 
it  none  of  them  could  be  brought  back  to  life.  M. 
Vulpian  remarked,  d  propas  of  M.  Pennetier's  ex- 
periments, that  he  had  noticed  that  every  year  the 
number  of  dehydrated  animals  that  can  be  recalled 
to  existence  decreases  regularly,  and  that  most 
likely  the  process  of  desiccation  works  in  the  ani- 
mals some  progressive  alterations  of  an  unknown 
nature,  which  lead  to  results  incompatible  with 
life.  M.  Vulpian  argues  also  that  it  cannot  be 
death  that  desiccation  induces;  it  can  only  be  some 
sort  of  lethargy  during  which  life-phenomena  and 
manifestations  are  at  the  lowest.  This  conclusion 
will  be  indorsed  by  most  biologists. 

Tills  question  of  the  revivification  of  desiccated 
animals  was  treated  in  a  very  interesting  manner 
some  twenty-five  years  ago  by  Broca.  Leuwen- 
hoeck  was  the  first  who  noticed  the  fact,  and 
Needham  and  Henry  Baker  (1748),  Spallanzani  and 
Fontana,  soon  followed.  During  the  present  cen- 
tury, Doy^re,  Pouchet,  and  Davaine  investigated 
the  subject  with  great  care.  They  found  that  the 
facts  were  quite  true  ;  but  while  Pouchet,  follow- 
ing Leuwenhoeck,  believed  that  there  was  no  real 
death  in  the  case,  and  that  it  was  only  a  very  good 
imitation  of  it,  Doydre,  following  Spallanzani,  be- 
lieved that  the  desiccated  animals  were  reaUy 
dead,  and  that  their  revivification  was  a  real  re- 
suscitation, a  new  creation  of  life.  In  1860  a 
committee  was  appointed  by  the  Soci6t6  de  biolo- 
gic for  the  purpose  of  investigating  the  question. 
Brown-Sequard,  Balbiani,  Berthelot,  Dareste,  and 
Robin  were  members  of  this  committee :  Broca 
had  charge  of  summarizing  the  results  and  draw- 
ing up  the  report  of  the  committee.  This  report 
was  published  in  1860,  and  it  remains  one  of  the 
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most  accurate  statementB,  and  the  meet  scientifi- 
cally written  papers  on  the  subject.  After  a  long 
series  of  experiments,  the  conclusions  obtained 
were  that  rotifers  can  be  brought  back  to  life  after 
having  remained  ninety  days  in  a  dry  vacuum, 
and  having  been  submitted  to  the  influence  of  a 
thirty-minutes*  sojourn  in  an  oven  heated  to  100^ 
Celsius,  that  is,  after  having  been  as  completely 
desiccated  as  can  be.  These  are  precise  and  accu- 
rate facts :  the  committee  reiharked,  also,  that  the 
revivification  of  Anguillulae  may  be  effected  at 
least  twenty-eight  years  after  desiccation ;  and, 
following  Leuwenhoeck's  opinion,  M.  Broca  be- 
lieved that  during  desiccation  vital  phenomena 
were  much  reduced,  but  not  wholly  suspended. 
Upon  the  whole,  M.  Pennetier*s  experiments  do 
not  give  any  new  result,  but  they  confirm  what 
has  already  been  said.  This  power  of  revivifica- 
tion is  a  very  singular  one,  coDceming  which  a 
great  deal  remains  to  be  learned,  especially  as  re- 
gards other  species.  It  certainly  cannot  be  believed 
that  desiccated  animals  which  can  be  re-animated 
by  moisture  are  really  dead :  they  are  in  the  state 
called  by  Preyer  vitae  capax,  —  a  state  that  is  not 
real  actual  life,  but  potential  life ;  a  state  interme- 
diate between  life  and  death,  but  much  nearer  the 
former  than  tfie  latter. 

A  new  monthly  paper  has  been  recently  issued 
in  Paris,  of  which  only  two  numbers  have  yet  ap- 
peared. It  is  the  hevue  de  Vhypnotitme,  and  is 
edited  by  Dr.  E.  Berillon,  with  the  co-operation  of 
many  scientists,  such  as  Bemheim,  Hack-Tuke, 
Grasset,  Treland,  Lu3nB,  Ochorowicz,  Magnin,  Voi- 
nn,  Li^geois,  and  others.  M.  Berillon  has  behind 
him  no  works  to  speak  for  his  competency,  and  is 
a  rather  young  man.  His  co-operators  are,  gener- 
ally speiUdng,  very  able  men  ;  but  it  must  be  con- 
fessed that  hypnotism  is  as  yet  a  rather  young 
science,  and  requires  to  be  pushed  somewhat  fur- 
ther before  a  paper  can  be  usefully  devoted  to  it. 
The  Revue  de  rhypnoiisme  contains,  however,  some 
valuable  contributions,  among  which  we  notice 
especially  a  paper  by  Dr.  Voisin  on  therapeutical 
applications  of  hypnotism  in  cases  where  the  disease 
is  more  a  moral  than  a  physical  one.  The  author 
relates  a  case  in  which  hypnotism  has  been  of 
great  use,  and  has  evidently  improved  the  morals 
of  the  patient.  M.  Liegeois  contributes  an  inter- 
esting paper  on  hypnotism  induced  by  telephone  : 
the  experiments  succeed  as  well  as  if  the  different 
acts  liad  been  directly  suggested,  without  any  tele- 
phone. These  two  papers  excepted,  there  is  noth- 
ing new  nor  interesting  in  this  young  periodical. 

M.  Molliere  of  Lyon  recently  made  known  an 
old  and  very  rare  book,  published  a  century  ago, 
in  which  one  may  find  the  beginning  of  Pasteur's 
theory  of  pathogenetical  germs,  or  microbes.  This 


book  was   published   at   the   time  of   the  Mar- 
seilles pest,  and  its  title  is  *  Observations  faites  sur 
la  peste  qui  r6gne  a  present  A  I^Iarseille  et  dans  la 
Provence."    The  author  was  Goiffon,  a  botanist 
and  physician  of  Lyon.   According  to  Goiffon,  the 
disease  is  due  to  some  poison  which  comes  into  the 
body  from  outside.     The  poison  is  believed  by  him 
to  be  some  living  creature  which  can  multiply 
without  losing  its  jjathogenetic  properties.  Having 
never  seen  any  microbes,  he  considers  the  cause  of 
the  disease  as  residing  in  some  worm  or  insect 
brought  from  foreign  countries  with  foreign  goods. 
**  Measles,**  sa3ns  he,  *<  and  small- pox,  which  are 
recognised  as  contagious  diseases,  are  perhaps  due, 
as  well  as  many  epidemical  diseases,  to  some  spe- 
cial sort  of  little  worms,  or  imperceptible  insects, 
which  force  themselves  into  the  body  of  those  who 
become  sick,  and  stick  to  the  clothes  of  those  who 
propagate  the  sickness.*'    He  believes  also  that 
bovine  vert  is  '*  caused  by  small  worms  deposited 
on  the  hay  and  grass  the  herds  eat ;  and  the  ulcera- 
tions that  most  diseased  animals  show  on  the 
tongue  and   in  the  mouth  confirm  this  view.** 
Further  on  he  says  that  the  spread  of  the  disease, 
when  once  introduced  into  a  country,  is  due  to  the 
disbcinination  of  the  eggs  of  these  worms  or  in- 
sects.    The  fact  that  more  than  a  century  ago  the 
cause  of  different  contagious  diseases  was  believed 
to  be  some  living  organism,  is  all  the  more  inter- 
esting that  it  was  entirely  forgotten.     Manget,  the 
Swiss  author  of  many  important  medical  and  ana- 
tomical works,  was  the  only  one  who  believed  in 
Goiffon*s  theory;  he  even  remarks  that  Father 
Kircher,  the  well-known  scientist  and  alchemist, 
had  proposed  a  similar  theory.    Goiffon's  work  is 
a  very  interesting  one,  and  M.  Molliere  has  done 
well  in  republishing  this  forgotten  old  book. 

MM.  Charbonnel-Salle  and  Phisalix  of  Besan- 
9on  have  recently  published  the  results  of  their 
experiments  concerning  the  pharyngeal  and 
oesophageal  secretion  of  pigeons  and  other  birds, 
which  is  used  by  them  to  feed  their  young.  It 
was  Hunter  who  discovered  this  phenomenon,  and 
first  described  it.  CI.  Bernard  compared  this 
secretion  with  milk,  and  believed  it  was  caused  by 
a  Tery  active  cellular  multiplication  of  the  epithe- 
lium of  the  oesophageal  tract.  Other  ph3nsiologists 
attributed  the  secretion  to  some  glands.  MM. 
Charbonnel  Salle  and  Phisalix  show  that  CI.  Ber- 
nard's opinion  is  correct.  They  find  no  glands 
at  all ;  and  the  secretion  is  made  up  of  epthelial 
cells  of  the  oesophagus.  It  is  known  that  the  ed ible 
bird's-nest  substance  found  in  the  nest  of  CoHo- 
calia  nidifica  and  other  swifts,  is,  on  the  contrary, 
the  secretion  of  special  glands  descril)ed  by  Sir 
Everard  Home  in  1817,  as  Bernstein's  and  J.  R. 
Green*s  researches  also  prove.    The  origin  of  the 
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two  subBtances  is  entirely  different,  bnt  it  may  be 
that  their  chemical  nature  is  less  different  than 
might  be  supposed. 

Some  days  ago,  in  a  saloon  of  Vincennes,  about 
fifty  persons  were  seated  at  a  dining-table.  A 
passer-by  would  have  remarked  that  they  were 
very  quiet.  •  Not  a  word  was  said  by  a  single  per- 
son. As  the  dishes  went  around  in  due  order,  the 
passer-by  would  have  thought,  after  some  twenty 
or  thirty  minutes,  that  the  meeting  was  a  very 
ungenial  one,  or  that  the  assembly  was  troubled 
with  some  mysterious  ailment.  On  walking  into 
the  saloon,  he  would  have  understood,  however,  — 
as  the  reader  perhaps  already  surmises,  —  the  cause 
of  this  silence.  The  guests  were  deaf-mutes.  No 
hurrahs,  no  laughing,  no  toasts  or  speeches, 
that  is,  in  spoken  language.  But  in  gesticulated 
speech  a  good  deal  was  said.  These  people  are 
united  in  a  society  to  celebrate  the  memory  of 
Abb^  de  I'Ep^e,  the  charitable  and  devoted  in- 
structor of  deaf-mutes,  and  they  meet  each  year 
to  rejoice  over  their  instructor's  useful  work. 

The  same  day  a  very  amusing  meeting  was  held 
in  Paris  by  some  five  or  six  persons,  and  attended 
by  a  rather  large  crowd.  It  was  a  meeting  to 
protest  against  Pasteur's  method  of  healing  rabies. 
It  is  not  useful  to  review  all  the  foolish  speeches 
that  were  made  in  this  assembly.  The  public  has 
sufficiently  shown  what  it  thinks  of  them.  It  was 
a  very  funny  scene  to  witness,  and  one  can  form 
no  idea  of  the  ignorance  and  lack  of  intelligence 
displayed  by  the  orators.  They  were  perpetuaUy 
interrupted  by  the  shouts  of  the  crowd,  who  were 
intelligent  enough  to  know  when  truth  was  spoken, 
and  when  error.  It  is,  however,  a  pity  to  hear 
such  ignoramuses  discuss  in  such  a  way  Ecientific 
(|uestions  they  do  not  understand.  Sweet  Louise 
Michel  was  one  of  the  orators,  and  was  well  hooted. 

A  much  more  interesting  and  useful  meeting 
was  that  of  the  committee  appointed  to  witness 
M.  Marcel  Desprez's  experiments  on  the  trans- 
mission of  force  by  means  of  electricity.  The 
problem  was  to  take  two  hundred  horse-power  at 
Creil,  fifty-six  kilometres  from  Paris,  and  to  de- 
liver half  that  amount  in  Paris.  In  fact,  the  horse- 
power in  Creil  was  eighty-eight ;  in  Paris  it  was 
forty.  Upon  the  whole,  the  experiment  succeeded 
well  enough,  and  the  results  are  satisfactory. 

Some  sensation  was  recently  created  here  by  the 
application  of  the  law  requiring  that  all  professors 
aged  over  seventy  or  seventy-five,  if  members  of 
the  institute,  shall  be  deprived  of  office,  or,  as  we 
say  here,  mis  en  retraite,  retired.  Among  the 
victims  of  this  law  we  notice  MM.  Hardy,  Ga- 
varret,  and  Sappey,  of  the  medical  school,  and  M. 
Duchartre  of  the  faculty  of  sciences.  M.  Hardy 
is  not  a  lazy  man,  and  he  still  works  a  good  deal ; 


but  all  he  can  do,  as  his  beet  friends  say,  is  to  give 
a  lecture  dated  1850.  Tliat  is  very  well,  bat  in 
1886  science  is  much  advanced,  many  things  hav- 
ing been  discovered  since  1850.  Students  require 
present-day  notions,  and  do  not  care  for  old  dis- 
coveries. M.  Sappey  is  also  a  conscientious 
worker  ;  but  he  teaches  anatomy  in  such  a  very 
tedious  and  uninteresting  manner  that  his  retire- 
ment cannot  be  much  regretted.  As  to  M.  Ga* 
varret,  he  has  not  lectured  for  some  years.  H. 
Duchartre  has  never  done  any  personal  original 
work  worth  speaking  of.  He  has  written  a  very 
unpleasant  'Botany,'  and  that  is  alL  His  de- 
parture will  create  no  sensation,  and  students  have 
nothing  to  lose  by  the  change,  whoever  may  take 
his  place.  M.  Sapi^ey's  place  will  roost  likely  be 
filled  by  M.  Farabeuf ,  a  man  very  well  informed 
on  human  anatomy,  but  entirely  ignorant  of  com- 
parative anatomy.  M.  Ga  varret  will  be  succeeded 
by  M.  Gariel,  an  able  scientist  and  very  good 
teacher.  It  is  not  known  who  will  take  the  two 
other  places,  but  M.  van  Tieghem,  professor  at  the 
Museum  d*histoire  naturelle,  might  be  called  upon 
to  teach  botany  in  the  Sorbonne.  The  choice 
woidd  be  a  very  good  one.  No  choice  will  be 
made  at  present,  and,  when  it  is  made,  I  will  in- 
form you. 

The  annual  meeting  of  the  Association  for  the 
advancement  of  science  is  to  take  place  to-morrow 
at  Nancy.  A  great  number  of  interesting  com- 
munications are  announced,  and  the  volume  re- 
cording the  proceedings  at  last  year's  meeting  has 
been  issued  to-day. 

The  competition  begun  some  three  months  ago 
for  fellowships  in  different  medical  schools  is 
just  over.  As  usual,  the  successful  competitors 
for  feUowshipe  in  anatomy  and  physiology  are 
surgeons.  Surgeons,  as  a  rule,  are  familiar  with 
anatomy,  that  is,  human  anatomy ;  but  they 
know  nothing  about  physiology,  and  the  lectures 
they  give  on  the  subject  are  quite  insufficient.  It 
is  a  great  pity  for  the  students,  and  yet  more  so 
for  the  medical  schools.  There  is  little  yet  to  be 
done  in  anatomy,  so  they  do  not  do  any  personal 
or  original  work.  They  go  on  practising  sur- 
gery, and  are  of  no  use  at  all  to  science.  In  five 
years,  only  one  real  physiologist  has  been  ap- 
pointed to  a  fellowship.  Ch.  Richet ;  since  then 
only  surgeons  or  anatomists  have  been  appointed. 
This  is  a  very  unfavorable  thing  for  medical 
schools,  and  one  easUy  understands  the  criticism 
of  foreigners,  who  remark  that  the  fellowships  are 
always  obtained  by  persons  who  add  nothing,  or 
next  to  nothing,  to  the  stock  of  human  knowledge. 
The  critics  are  entirely  justified,  it  must  be  con- 
fessed, and  it  will  be  necessary  to  find  some 
remedy  for  this  state  of  affairs,  which  is  all  the 
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more  unsatisfactory  because  the  surgeons  who 
compete  for  these  fellowships  do  not  dare  compete 
for  surgical  fellowships.  Upon  the  whole,  they 
are  not  learned  enough  to  depend  entirely  upon 
their  surgical  knowledge.  They  are  neither  en- 
tirely surgeons  nor  completely  anatomists. 

Preparations  are  being  made  for  the  celebration 
of  M.  Chevreul's  centenary  on  the  81  st  of  the 
present  month.    The  National  agricultural  society 
is  to  present  him  with  a  gold  medal  (he  has  been  a 
member  for  fifty  yean),  and  on  the  1st  of  Septem- 
ber there  will  be  a  festival  tendered  him  by  differ- 
eai  persons  in  the  natural  history  museum.    It  is 
not  exactly  known  what  will  be  done,  but  at  all 
erents  there  will  be  an  exhibition  recalling  all  M. 
Cherreurs  works  concerning  coloring  -  matters, 
dyeing,  corp9  gnu,  candlee,  glycerine,  dynamite, 
porcelain,  and  colors.    This  exhibition  is  a  very 
good  idea,  and  will  meet  with  great  success  ;  for, 
among  the  puUic  at  large,  the  notions  concerning 
Chevreul's  works  are  exceedingly  vague  and  uncer- 
tain.   People  all  know  he  is  very  old,  but  they  do 
not  know  how  us^ul  he  das  been,  and  what  ser- 
vice he  has  rendered  to  science  and  industry.    In 
the  evening  a  large  dinner  wiU  be  given,  when  the 
ministers  of  public  instruction  and  of  trade  will 
assist,  as  well  as  delegates  of  the  faculties  and 
learned  bodies,  and  also  delegates  representing  the 
branches  of  industry  that  have  been  improved  by 
ChevreuFs  work.     In  my  next  letter  I  shall  have 
to  resume  the  subject,     {iany  professors  and  sci- 
entists are  remaining  in  Paris  to  assist  at  the  cere- 
monial, such  as  Pasteur,  Fr^my,  Milne -Edwards, 
Bertrand,  Jansen,  de  Quatrefages,  etc. 

Yesterday  there  started  for  the  United  States 
quite  a  number  of  travellers  of  an  interesting 
nature,  —  a  number  of  splendid  horses  bought  at 
the  last  trotting  match  at  Nogent  sur  Mame  by 
Americans  from  Dlinois,  Kansas,  Minnesota, 
Michigan,  Wisconsin,  etc.,  for  the  purpose  of 
keeping  up  the  Percberon  breed  in  America.  Your 
countrymen,  such  as  Messrs.  Dunham,  Degan, 
Bowl^,  and  many  others,  come  every  year  at  this 
time  to  visit  the  Perche,  and  buy  the  best  horses 
they  can  find.  The  medium  price  is  two  thousand 
dollars  (ten  thousand  francs).  The  first  horse  so 
exported  crossed  the  Atlantic  in  1889,  with  Ed- 
ward Harris  of  New  Jersey.  The  horses  of  that 
breed  are  very  much  appreciated  still.  In  1851, 
M.  Fullington  took  across  the  ocean  another  horse 
of  the  same  breed  ;  he  called  it  Louis  Napoleon, 
but  his  friends  preferred  naming  it  Fullington*s 
folly.  The  folly  was  profitable,  however,  and 
the  sons  of  Louis  Napoleon  are  as  much  valued  as 
those  of  Philippe  Egalite,  as  Harrises  acquisition  of 
1889  was  called.  The  Percheron  stud  book  is  very 
well  kept,  only  horses  bom  from  Percherons  in 


Perche  can  be  recorded.  M.  M.  Dunham,  who  was 
here  a  few  days  ago,  offers  each  of  his  stallions 
some  fifty  amiable  wives,  and  as  each  year  he 
buys  some  three  hundred  Percherons,  one  may 
judge  of  the  importance  of  his  Dlinois  stud. 
This  year  some  twelve  hundred  stallions  are  leav- 
ing France  for  the  States. 

The  vacations  have  now  begun :  most  of  the 
professors  are  out  of  town.  M.  Faye  was  some 
days  ago  on  the  seashore  at  Villers ;  Professor 
Vulpian  is  in  his  usual  summer  resort  of  Trou- 
ville;  others  are  scattered  here  and  there,  in 
mountain  or  country,  or  travelling  abroad.  A 
great  many  are  in  Nancy,  for  the  meeting  of  the 
Association  for  the  advancement  of  science ;  some 
are  in  Oermany  or  elsewhere,  awaiting  different 
scientific  meetings.  It  is  a  happy  time  for  them, 
and  they  enjoy  a  well-deserved  rest  after  a  long 
year's  work.  V. 

Parts,  Aug.  11. 


NOTES  AND  NEWS. 


The  report  of  the  wide-spread  earthquake  comes 
as  we  go  to  press.  It  is  probable,  that,  on  account 
of  the  extent  of  country  over  which  the  shock 
was  felt,  it  may  be  possible  to  arrive  at  valuable 
estimates  of  the  rate  of  propagation  of  earth-waves. 
From  Washington  we  learn  that  Professor  Simon 
Newcomb  furnishes  the  following  figures  regarding 
the  earthquake  :  First  shock  occurred  at  9:66:20 ; 
second  shock  about  9:54:80;  lasted  until  9:59. 
Major  Powell  is  quoted  as  saying  that  there  is  a 
line  of  weakness  in  the  crust  of  the  earth  beginning 
somewhere  south  of  Raleigh,  N.C.,  and  extending 
in  a  line  along  the  tidewater,  past  Richmond, 
Washington,  Baltimore,  and  Troy,  N.Y. ;  that 
this  line  of  weakness  is  marked  by  a  displacement ; 
in  some  places  this  displacement  being  a  flexure 
in  the  rocks,  in  other  places  a  fault  ;  and  in 
the  neighborhood  of  this  displacement  are  found 
the  principal  waterfalls  which  constitute  the 
water-power  of  the  Atlantic  slope.  *'It  wiU  be 
interesting,*'  he  adds,  **  to  discover  the  relations 
of  the  point  of  origin  of  this  earthquake  to  this 
line  of  displacement  or  weakness."  The  officials 
of  the  signal-service  bureau  report  that  four  dis- 
tinct shocks  were  felt  there.  The  first  began  at 
9:54,  and  lasted  40  seconds ;  the  second  shock  was 
felt  at  10H)4,  and  was  followed  by  another  at  10:10, 
and  by  another  at  10:80. 

—  The  topographical  work'  of  the  geological  sur- 
vey is  progressing  in  a  most  satisfactory  manner, 
and  the  following  summary  is  given  of  the  results 
attained  up  to  the  first  of  August.  Mr.  Natter's 
party  in  Massachusetts  have  finished  the  Framing- 
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ham  sheet  and  a  lar^e  portion  of  the  work  north 
of  that  place,  coverinfr,  in  all,  eighty- five  square 
miles ;  Mr.  Johnson  s  forces  in  the  western  luomi- 
tainous  part  of  the  state  have  completed  forty- 
nine  square  miles :  Mr.  Bodfish's  division  have 
finished  altogether  two  himdred  and  twelve  sciuare 
miles  in  Massachusetts,  one-half  of  which  was 
]>artly  done  lattt  year ;  of  the  region  around  the 
District  of  Columbia,  thirty-five  square  miles  have 
l)een  completed  ;  Mr.  Oris  wold  has  a  very  large 
party  at  work  in  northern  Virginia,  who  have 
completed  seven  hundred  scjuare  miles ;  the  cen- 
tral division,  under  Mr.  Renshaw.  is  getting  under 
way  ;  Mr.  Davis  is  at  work  in  cciitnd  Arizona,  and 
has  com]>leted  eight  hundred  s<|uare  miles ;  Mr. 
Wilson  is  at  work  in  the  gold  rt»gion  around  Ore- 
\ille,  in  the  gold  belt,  with  two  toi)ographical  imr- 
ties  and  one  triangulation  party;  the  topograpliical 
work  covers  three  hundred  and  seventy-seven 
sijuare  miU»s,  but  both  parties  were  retarded  H<^)me- 
what  by  bad  weather.  Up  to  Aug.  27,  53  sheets 
of  the  general  toi^graphical  atlas  of  the  United 
States  have  been  publishetl :  there  are  48  sheets  in 
proof. 

—  Tlie  ('«>ast-survey  iiarties  are  now  in  the  field 
busily  engage<l  in  pushing  the  work  forward.  Two 
topographic  jwirties  and  one  hydn)graphic  party 
are  already  at  work  on  the  resurvey  of  San  Fran- 
cisco Bay.  Owing  to  the  very  limited  appropria- 
tion for  the  Alaska  work  (only  $4,000  being  appro- 
priatetl  in  lieu  of  $9,000  asked  for),  the  steamers 
especially  empIo\'ed  for  this  work  at  an  exjiense  of 
several  huntlred  thousand  dollars  are  to  be  imme- 
diately called  from  the  field,  there  l)eing  no  money 
to  carry  forward  tbe  necessary  work  for  which  an 
admirable  ])lant  had  been  provideil.  Professor 
Davidson  lias  returned  from  Portlan<l,  Ore., where 
he  was  engaged  in  astronomic  and  magnetic  work, 
to  San  Francisco,  and  has  resumed  his  duties  in 
charge  of  several  jwrties  on  the  Pacific  coast.  The 
parties  on  the  transcontinental  arc  are  all  at  work 
except  Assistant  Eimbeck,  who  would  hie  in  the 
field  were  it  not  f6r  the  lateness  of  the  season, 
which  is  inopi)ortune  for  locating  stations  on  the 
summit  of  the  R<K"ky  ^lountains.  The  telegraphic 
longitude  parties  are  at  Salt  Lake  and  Ogden.  Sub- 
assistant  Marr  is  ordered  from  the  magnetic  olwer- 
vatory  at  Los  Angeles  to  report  for  duty  in  tele- 
graphic longitude  work  at  Salt  Lake.  The  physical 
hydrograpliy  of  Delaware  bay  and  river  has  l)een 
completed  as  far  as  this  year's  appropriation  will 
carry  it,  and  Assistant  Merinden  is  alnrnt  to  trans- 
fer his  party  to  New  York  bay  and  harbor,  where 
the  work  of  last  summer  will  be  continued.  If 
progress  is  as  rapid  as  it  has  been  heretofore,  the 
resurvey  of  Long  Island  Sound  will  Ije  comj>leted 


the  present  season.  Assistant  Weir  will  take  up 
the  topographical  work  in  the  vicinity  of  Chatham, 
Mass.,  in  connection  with  Professor  Mitcheira 
physical  survey  of  Monomoy  Shoals,  lir.  F.  M. 
Tliom,  sui)erintendent  of  the  coast  survey,  who 
left  Washington  for  Orchard  park  near  Buffalo, 
N.  Y.,  has  returned  to  his  official  duties. 


LETTERS  TO  THE  EDITOR. 

m 

*0*Corre^ifOHdenta  are  requested  to  be  as  hri^  as  possOtte.    The 
writer's  name  is  in  all  cases  required  as  pro€f  of  good  faiih. 

*  Thumb-marks.'   • 

The  ktter  on  '  thumb-marks'  in  No.  185  of  Science 
recalls  to  mind  an  extract  cut  from  a  Dewspaper  in 
March,  1883,  headed  *  Thumb  portraits.'  The  matter 
was  taken  from  the  'World  of  wonders.'  In  it  ref- 
erence is  made  to  tbe  spiral  grooves  on  the  skin  of 
the  thumb,  with  the  remark  that  the  figure  on  each 
thumb  remains  tbe  same  during  life,  but  the  marks 
are  different  on  each.  It  then  goes  on  to  state, 
'^  The  Chinese  take  advantage  of  all  this  to  ideatify 
their  important  criminals,  at  least  in  some  parts  of 
the  empire.  We  photograph  their  faces  ;  they  take 
impressions  from  theii  thumbs  These  are  stored 
away,  and  if  tbe  delinquents  should  ever  again  fall 
into  the  hands  of  the  police,  another  impression  at 
once  affords  the  means  of  comparison.  The  Chinese 
say  that,  considering  the  alteration  made  in  the 
countenance  by  hair  and  beard,  and  the  power  many 
men  have  of  distorting  or  altering  the  actual  features, 
etc.,  their  method  affords  even  more  certain  and 
easy  means  of  identification  than  our  plan  of  takiag 
the  criminal's  portrait."  • 

A  year  or  more  ago  a  gentleman  of  Cincinnati  pro- 
posed to  take  advantage  of  this  fact,  and  apply  the 
thumb-mark  to  railroad  tickets,  to  prevent  their  fall- 
ing into  the  hands  of  scalpers.  He  brought  it  to  tbe 
attention  of  several  railroad  managers,  who  thought 
favorably  of  it ;  but  meeting  with  considerable  diffi- 
culty in  making  arrangements  to  get  the  mark  with- 
out too  great  inconvenience  to  the  purchaser,  and 
likewise,  I  believe,  discovering  that  the  process 
could  not  be  patented,  it  was  given  up.  At  least,  I 
have  not  heard  any  thing  of  it  lately. 

Joseph  F.  James. 

Miami  UDiversity,  Oxford,  O.  ' 


Revivification. 

It  is  well  known  by  all  zouiogists  that  many  ani- 
mals, such  as  tardigrades,  rotifers,  anguillulae,  and 
others,  are  subject  to  revivification,  as  Needham, 
Spallanzani,  Doydre,  and  others  have  shown.  Could 
some  reader  of  iScience  tell  me  whether  experiments 
of  a  similar  nature  have  been  performed  in  America 
on  these  same  animals,  and  let  me  know  the  name  of 
the  experimenters,  as  well  as  the  title,  date,  and 
place  of  publication  of  their  popers  ?  I  would  be  also 
much  obliged  if  any  one  could  tell  me  whether  the 
experiments  have  been  performed  on  other  animals, 
of  superior  organization.  Lastly,  can  some  one  give 
me  information  concerning  Hindoo  fakirs,  who,  it  is 
said,  can  fall  into  a  state  of  trance,  and  remain 
seemingly  dead,  and  in  fact  buried  for  a  long  time, 
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and  come  back  to  actual  life  again  t  I  have  heard 
this  fact  spoken  of,  but  I  can  find  no  reliable  infor- 
mation. Please  accompany  answers  with  particulars 
stated  above.  V. 

Paris,  Aoff.  14. 

Polydactylism. 

Dr.  LeConte^s  article  on  the  above  subject,  in 
Science  for  Aug.  20,  calls  to  my  mind  the  fact  that 
iu  mr  father's  family  there  is  a  case  of  non- inherited 
polydactylism.  His  parents  were  normal  as  to 
fingers  and  toes,  and  so  were  bis  paternal  grand- 
parents. His  eldest  brother  was  bom  with  six  well- 
formed  fingers  on  each  band,  the  sixth  joined  very 
much  as  described  by  Dr.  LeConte.  The  extra  finger 
was  amputated  in  childhood.  The  second  child  (also 
a  boy)  had  six  fingers  on  each  band ;  but  the  sixth 
was  a  rudiment  merely,  and  bad  no  nail.  My  father 
Wife  the  third  child,  and,  while  his  fingers  were  nor- 
mal, he  had  six  toes  —  the  fifth  and  sixth  at  first  sep- 
arate, but  now  grown  together,  with  two  distinct  and 
separate  toe-nails,  and  a  distinct  suture  yet  marking 
the  original  line  of  division  between  the  toes.  Four 
other  children  were  born  to  my  grandparents,  all  of 
whom  are  normal  in  respect  to  fingers  and  toes.  The 
eldest  son  married,  and  the  first  child  bom  to  him 
had  a  bare  rudiment  of  a  sixth  finger.  Several 
others  were  born  to  him,  all  of  whom  were  normal, 
and  all  of  whom  died  in  infancy.  The  second  son 
married,  and  had  six  children,  all  normal  so  far  as 
fingers  and  toes  are  concerned.  Two  of  his  children 
are  married,  and  have  normally  formed  children. 
My  father  had  eight  childrvn  born  to  him,  all  of 
whom  were  normaL  My  father  cannot  recollect  hav- 
ing heard  that  any  of  his  ancestors  had  more  than 
the  normal  number  of  digits. 

It  seems  remarkable  that  three  children  in  succes- 
sion should  be  abnormal  in  this  respect^  and  that 
only  the  barest  trace  of  it  should  appear  in  the  later 
generations.  John  B.  Smith. 

U.  S.  nat.  mas.,  Washington. 


Barometer  exposure. 

Allow  me  space  for  a  brief  reply  to  Mr.  '  Qan's ' 
strictures  on  my  letters  concerning  the  influence  of 
the  wind  on  the  barometer.  He  says,  **  No  one  that 
has  attempted  making  a  fire  in  a  very  cold  room,  on 
a  very  windy  day,  with  a  refractory  chimney  in  the 
foreground,  can  be  easily  convinced  that  there  is 
much  of  a  draught  up  a  cold  chimney,  even  with  a  hur- 
ricane." Exactly,  that  is  just  what  should  be  ex- 
pected in  case  the  wind,  in  blowing  across  the  chim- 
ney and  by  the  room,  draws  part  of  the  air  out,  and 
decreases  the  pressure  inside  ;  for  in  such  cases  the 
mechanical  e£fect  of  the  wind  is  soon  counterbalanced 
by  the  dififerences  in  pressure  between  the  inside 
and  outside  of  the  room  tending  to  force  the  air  in- 
ward, and  the  draught  ceases.  If  the  wind  were 
•teady,  there  might  be  a  slight  draught  up  the  chim- 
ney (assuming  it  to  be  the  largest  opening)  as  the  air 
streamed  in  at  the  smaller  crevices  ;  but  the  wind  is 
never  steady,  and,  the  moment  it  decreases,  down 
comes  the  air  through  the  chimney  to  restore  the 
equilibrium,  out  streams  the  smoke  into  the  room, 
and  out  goes  the  half-started  fire. 

I  suspect  from  his  remarks,  however,  that  Mr. 
*  Qan  *  is  a  novice  at  fire-making.  If  next  winter, 
when  he  begins  his  fire  on  a  windy  day,  he  will  open 


a  window  or  door  on  the  leeward  side  of  the  room, 
he  w  ill  probably  find  that  the  air  comes  down  the 
chimney,  and  goes  out  of  the  door :  but  if  be  will 
close  all  of  the  doors  and  windows  on  every  side  ex- 
cept the  windward  side,  and  open  one  on  that  side, 
he  will,  I  think,  find  a  strong  enough  draught  up  the 
chimney,  too  strong  perhaps. 

Mr.  *Gan'  further  says,  ''It  should  be  noted  also 
that  the  wind  does  not  blow  steadily,  but  rather  in 
gusts  :  consequently  there  can  be  no  such  thing  as  a 
permanent  lower  pressure  inside  than  outside  a  room, 
but  a  momentary  depresnion  by  a  gust  would  be  re- 
Ueved  almost  immediately  by  the  lull."  Mr.  *  Qan ' 
speaks  here  as  if  a  lull  were  a  calm,  but  this  assump- 
tion is  evidently  not  true.  The  lull  does  slightly  re- 
lieve the  stress  on  the  air  in  a  room,  and  the  pressure 
immediately  slightly  rist^s,  to  fall  again  with  the  next 
gust.  The  slight  fluctuations  have  attracted  Mr. 
*Qan*8*  attention,  though  he  seems  doubtful  about 
their  cause.  Such  fluctuations  are  very  common 
here,  and  have  a  range  of  hundredths  instead  of 
thousandths  of  an  inch,  as  spoken  of  by  Mr.  '  Qan  .* 
They  are  readily  seen  to  be  connected  with  varia- 
tions in  the  wind^s  velocity,  and  have  been  found 
here  only  during  high  winas.  Our  barograph  is  of 
the  Draper  pattern,  and  I  think  responds  to  rapid 
changes  such  as  these  more  rapidly  than  Hough's. 

In  regard  to  Professor  Hazen's  work,  I  think  Mr. 
*  Qan  *  has  extended  his  couclusions  beyond  those 
held  by  Professor  Hazen  himself.  Besides,  as  pre- 
viously shown  in  these  letters,  Mr.  G.  K.  Gilbert's 
determinations  of  the  altitudes  on  Mount  Washington 
by  means  of  the  barometer  gave  the  best  results 
when  the  wind  was  light  or  calm,  and  have  been  ad- 
duced as  proof  of  the  e£fect  of  the  wind. 

Mr.  *  Gan '  suggests  that  I  may  have  been  mistaken 
in  regard  to  the  coincidence  between  the  opening  of 
our  trap-door  and  the  changes  of  pressure  in  the 
room,  and  says,  **If  his  barograph  sheet  is  carried 
along  only  two  inches  a  day,  opening  the  trap-door 
ten  minutes  will  only  g^ive  one-seventy-second  of  an 
inch  for  the  pencil  to  move  in."  He  hence  suggests 
that  it  would  have  been  well  to  have  had  a  companion 
at  the  barograph  while  I  manipulated  the  trap-door. 
Our  barograph  sheet  moves  nearly  a  foot  a  day,  and 
we  can  determine  the  time  interval  almost  to  the 
minute  ;  but  I  assure  Mr.  *  Gan '  that  I  did  not  pub- 
lish my  first  letter  until  two  of  us  had  several  times 
done  exactly  what  he  suggested,  and  thus  determined 
the  coincidence  between  the  opening  of  the  trap-door 
and  marked  changes  of  pressure  in  the  room. 

The  question  I  think  now  is,  not  whether  the  wind 
does  produce  an  effect  on  the  barometer,  but  how 
may  we  avoid  itf  Professor  Abbe  has  recently 
called  my  attention  to  an  apparatus  suggested  by 
him  for  this  purxxwe  in  the  chief  signal  officer's  re- 
port for  1882,  p.  99,  and  it  is  hoped  that  some  experi- 
ments in  this  hue  may  be  instituted. 

H.  Helm  Clayton. 

Blue  Hill  met.  observatory,  Aug.  88. 
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Graded  Rates,  so  that  the  young  and  old  will  pay 
their  share. 

Selected  Risks,  so  that  the  minimum  mortality 
will  be  secured. 

Tontine  System,  so  that  persi&tent  members  will 
secure  large  benefits. 

An  Open  Ledger,  so  that  the  affairs  of  the  Asso- 
ciation may  always  be  known. 

A  Trust  Company  as  Trustees,  so  that  the 
Reserve  Funds  of  the  Association  will  not  be  misap- 
propriated. 

The  Officers  and  Directors,  many  of  whom  are 
men  of  large  wealth,  bankers,  etc.,  with  extended 
business  experience,  and  others  have  had  long  and 
honorable  experience  in  Life  Insurance. 

Expenses,  limited  to  a  uniform  rate,  charging  no 
more  on  a  risk  at  age  25  than  at  age  60. 


Send  for  Circulars  an€l  Estimates, 


HENRY  E.  SIMMONS,        EDWARD  HENRY  KENT, 
Secretary,  President 
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PROCEEDINGS  OF  THE  SECTION  OF  ME- 
CHANICAL SCIENCE  AND  ENGINEER- 
INO, 

A  CONTTNUBD  improvement  was  manifeHt  in  this 
section,  1>oth  in  attendance  and  interest,  and  it 
may  now  be  considered  as  fairly  established  by  the 
side  of  the  older  sections,  and  likely  to  become  one 
of  the  largest  in  the  as6<K'iation. 

The  most  valuable  paper  presented  was  one  on 
the  '  Strength  and  pro|iOrtions  of  toothed  wheels,* 
by  Prof.  WiUiam  Harkness  of  the  naval  o1)6('r\'a- 
tory.  This  pR|)er,  of  which  about  half — over  80  p. 
foolscap — was  presentcsl,  is  the  result  of  a  number 
of  years*  work  of  a  most  varied  and  exhaustive 
character.  In  twenty-three  sections  it  treats  of 
the  form  of  teeth  ;  mathematical  theory  of  the 
stress  on  teeth  ;  review  of  the  formulae  of  previous 
authors ;  spur  and  bevel  wheels  with  iron,  brass, 
aod  wood  teeth  ;  shrouded  pinions ;  sizes  of 
pinions  :  coeflicient  of  safety  ;  maximum  pitch  ; 
relation  of  pitch  to  fac*e  ;  length  of  teeth ;  their 
thickness  ;  strength  of  rims ;  relations  U^tween  rim 
and  tooth  dimensions  ;  sizes  imd  number  of  arms  : 
naves ;  keys  and  Ixxises ;  weight  and  kinetic  energy  ; 
applications  to  sjiecial  cases;  reca]>itulation  of 
fcnrmulae ;  bibliography.  In  designing  clockwork 
for  the  transit  of  Venus  and  other  purposes,  the 
author  foimd  no  formulae  upon  which  he  could 
rely,  those  in  use  giving  results  widely  different 
from  each  other,  in  exceptional  cases  showing 
differences  of  fifteen  hundred  per  cent ;  he  there- 
fore set  about  determining,  in  a  scientiflc  manncT, 
a  formula  upon  which  some  rehance  might  be 
placed.  We  have  already  had  occasion  t4i  call 
attention  to  the  remarkable  results  accomplishtnl 
when  a  me<!hanical  pn)blem  is  attai'ked  in  this 
way.  The  work  of  Professor  Kogi*rs  in  developing 
a  method  by  which  precision-screws  are  economi- 
oaliy  furnished  for  machine  tools,  showed  how  an 
astronomer  could  handle  a  praoticai  problem,  and 
Professor  Harkness  lias  worked  by  the  methods  of 
higher  mathematics.  He  has  made  and  collected 
a  large  number  of  measurements  of  gears  in 
actual  use  and  of  re<x)gnized  good  proportions,  and 
after  ascertaining,  by  the  principles  of  mechanics, 
the  general  shape  of  a  correct  formula,  he  has 
Implied  the  method  of  least  squares  to  determine 
the  exact  form  of  the  same,  with  the  values  of  the 


constant  tenns,  which  would  best  agree  with  these 
measurements.  Over  forty  authors  on  the  subject 
are  reviewed,  from  Buchanan,  1808,  and  Tredgold, 
1825,  to  Redtenbacher,  Weislmch,  and  Reuleaux. 
One  formula,  given  by  Roberton  in  1808,  was 
shown  to  be  absunl  by  Carmichael  in  1814,  but 
was  nevertheless  copied  by  Farey  in  1827,  in 
an  excellent  work  on  the  steam-engine,  and  has 
been  in  use  ever  since.  Roberton*8  proof  of  the 
formula  was  that  from  his  exjieriments  he  was 
satisfied  he  could  not  be  far  wrong.  In  one  author, 
marked,  and  indee<l  unlo<iked-for,  advantages  ap- 
pear from  the  use  of  the  metric  system  ;  in  a  wheel 
of  2.30  m.  diameter,  calculated  by  means  of  it,  the 
number  of  teeth  is  reduced  to  one  tooth  8.21  m. 
thick  and  nearly  one  space.  Another  uses  figures 
in  a  demonstration  which,  interpreted,  require 
that  a  brass  tooth  half  an  inch  thick  and  one  inch 
wide  shall  carry  18,000  pounds,  though  the  author 
by  mistake  got  it  180  pounds.  500  repre«enting 
tlie  safe  amount,  attention  was  called  to  the  heavy 
tooth-stresses  of  800  to  900  customary  in  watc^hes 
and  chrononieters,  and  to  that  of  about  1000  in 
spring  clocks.  When  put  in  print,  this  work  can- 
not fail  to  Im!  of  great  and  permanent  value. 

Pn)f.  W.  A.  Rogers,  as  chnirman  of  the  com- 
mittee on  accurate  standards,  tools,  and  methods 
in  the  machine  shop,  gave  an  account  of  his 
work  in  that  direction,  and  presented  a  resume  of 
his  ex|)eriment8  in  the  use  of  the  microscope  in 
connection  with  machine  tools.  In  this  method, 
dimensions  are  read  through  that  instrument  from 
accurately  divided  scales,  or,  in  some  cases,  deter- 
mined by  calipers  or  gauges  accurately  set  by 
means  of  a  comparator.  By  this  system  the  work- 
man receives  from  the  tool-room  of  the  shop  the 
necessary  numlier  of  calipers  accurately  set  to  the 
require<l  dimensions  by  a  skilled  attendant  in 
char,!^  of  the  comparator.  It  is  evident  that  in 
this  way  a  high  and  uniform  degree  of  accuracy 
may  lie  obtained,  with  much  saving  of  time  and 
avoidance  of  errors,  in  which  latter  respect  we 
would  suggest  that  calipers  }ye  returned  to  the  tool- 
room unchangtHi,  and  their  settings  checked.  For 
all  good  work,  these  methods  must  supercede  the 
present  inaccurate  and  inconvenient  use  of  scales 
of  but  moderate  precision,  and  the  setting  of  cali- 
pers by  the  workman,  and  they  will  obviate  the 
necessity  of  the  present  expensive  standard  gauges. 

The  sort  of  work  done  by  these  gentlemen  will 
mark  an  era  in  the  development  of  machine  con- 
struction. 
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Professor  Webb  of  Hoboken  presented  bis 
method  of  determining  maximum  ix)ints  and 
stresses  in  bridge  inclines,  which  are  applicable  to 
trusses  of  the  most  irregular  form,  and  to  any 
style  of  loading,  irregular  or  uniform.  The 
method,  as  applied  to  the  graphical  determination 
of  strains,  was  Ulustrated  by  blackboard  sketches 
and  finished  drawings,  and  some  of  the  features  of 
a  new  notation  were  explained. 

Prof.  De  Volsen  Wood  contributed  two  valuable 
papers  in  mechanical  engineering.  In  one  of  them 
he  showed,  by  diagram  and  analytical  processes,  the 
application  of  the  equation  of  *  moment  of  mo- 
mentum '  to  the  case  of  turbines,  explaining  ab- 
struse points  in  the  action  of  the  latter ;  in  Uie 
other,  he  called  attention  to  the  effect  of  variations 
in  sx)eed  upon  cylinder  condensation,  illustrating 
the  same  by  experimental  figures.  The  section, 
and  indeed  the  profession,  should  congratulate  it- 
self upon  the  acquisilion  of  men  who  bring  to  their 
work  not  only  a  natural  and  cultivated  knowl- 
edge of  mechanics,  but  an  intimate  acquaintance 
with  and  great  facility  in  the  use  of  the  higher 
mathematics.  The  ])rofessor*s  genius  for  imi>art- 
ing  knowledge  is  also  well  known. 

The  committee  on  the  best  methods  of  teacliing 
mechanical  engineering  reported  that  papers  would 
be  read  upon  the  subject  by  a  member  of  the 
committee  and  by  Dr.  Thurston.  Professor  Alden 
is  an  earnest  advocate  of  manual  training,  and 
sums  up  in  these  four  proix)sitions  :  <*  Manual 
processes  in  education  must  be  primarily  for  the 
acquirement  of  knowledge  and  discipline  f  they 
**  should  be  such  as  are  adapted  to  the  develof)- 
ment  of  powers,  faculties,  and  habits  of  mind 
which  liave  been  but  little  cultivated  in  the 
schools;"  those  ''involving  the  use  of  tools  and 
construction  should  be  confined  to  propi^rly  de- 
signed stnictiires,  and  should  be  taught  and  sui^er- 
vised  by  experts  capable  of  producing  the  best 
quality  of  standard  practical  work  ;"  they  **  should 
be  restricted  to  those  operations  for  which  suitable 
facilities  are  provided  for  carrying  out  the  opera- 
tions in  a  practical  and  thorough  manner." 

Dr.  Thurston  outlined  the  differentiation  which 
has  occurred  in  the  profession  of  engineering,  and  ' 
in  engineering  schools,  defining  the  titles  *  engineer ' 
and  *  engineering,'  and  showing  how  different  the 
training  necessary  for  each  branch  of  the  profes- 
sion. He  called  attention,  also,  to  the  relation  of 
technical  to  the  ordinary  academic  education,  con- 
sidering the  natmral  and  correct  course  to  be,  first, 
the  giving  of  a  general  academic,  next,  a  general 
professional  education,  and,  finaUy,  a  special  pro- 
fessional training.  The  usual  course  has  been, 
too  commonly,  an  attempt  to  omit  real  education 
and  to  provide  only  professional  training.     He 


thought  that  the  graduate  degrees  are  likely  to  be, 
generally,  civil  engineer,  mechanical  engineer, 
mining  engineer,  etc.,  etc.,  and  he  suggests  the 
conferring  of  second  degrees,  if  not  of  the  doctor- 
ate. The  titles  *  master  in  civil  engineering  *  and 
<  master  in  mechanical  engineering  *  are  already 
given,  and  that  of  '  doctor  of  engineering  *  has 
been  given  as  an  honorary  degree,  no  reference 
being  made  to  the  branch  in  which  the  recipient 
labors.  The  establishment  of  the  latter  degree  in 
course  is  advised. 

Dr.  Woodward  of  St.  Louis,  who  has  during  the 
past  year  investigated  some  of  tlie  foreign  techni- 
cal schools,  led  in  the  discussion,  calling  attention 
to  the  necessity  of  iising  books  in  connection  with 
inainial  training  exercises  to  insure  a  knowledge  of 
the  underlying  principles.  He  held  also  that  it  is 
not  the  amount  of  instruction  that  counts,  but  its 
quality  ;  and  he  objected  to  the  attem^it  to  thus 
train  thote  who  are  too  yoimg  to  profit  fully  by  it. 
Dr.  Thurstfrti,  Professor  Wood,  and  others  followed. 

Mr.  Wm.  Kent  laid  before  the  society  the  de- 
tails of  his  scheme  for  an  American  academy  of 
engineering,  which  should  be  composed  of  the 
cream  of  the  civil  and  military,  mechanical,  min- 
ing, electrical,  and  sanitary  engineering  societies, 
with  yearly  accessions  therefrom  by  regulated  and 
impartial  election.  It  was  held  tliat  men,  organi- 
zation, and  money  were  all  that  were  needed,  and 
that  the  first  were  ready,  the  second  proposed,  and 
the  third  sure  to  come.  This  academy  is  to  be  of 
such  high  standing  as  to  be  the  sought  authority 
in  all  matters  of  government  an<i  civil  engineering 
work,  and  is  to  be  the  custodian  of  donated  and 
government  funds  for  scientific  research,  for  which 
purpose  exi>ensive  and  various  working  labora- 
tories and  a  library  would  be  requireil.  Many 
features  of  the  scheme  recommended  themselves 
strongly,  and  such  laboratories  would  doubtless 
be  of  immense  advantage  to  the  country.  Tlie 
discission  showed  marked  approval  of  the  scheme, 
and  a  valuable  suggestion  was  offere<i  by  Dr. 
Woodward  and  Professor  Webb,  to  the  effect  that 
the  granting  of  masters'  degrees  to  engineers 
should  be  in  the  hands  of  such  a  Ixxly,  in  order 
tt  protect  society  from  inconii)etence  in  these  pro- 
fessions. It  was  felt,  too,  that  the  various  so- 
cieties are  getting  too  widely  separated,  and 
should  in  some  such  manner  be  brought  together. 

Dr.  Thurston  read  a  paper  on  the  friction  of 
the  non-condensing  engine.  The  friction  of  an 
engine  has  l>een  supx)Osed  by  De  Pambour,  Ran- 
kine,  and  others,  to  consist  of  a  constant  and  a 
variable  part,  the  resistance  of  the  engine  unloaded, 
the  other  the  increase  protluced  by  the  fact  of  its 
doing  work.  The  last  quantity  is  taken,  by  De 
Pambour,  as  ordinarily  about  fourteen  per  cent 
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of  the  total  resistance  due  the  load.  As  the  result 
of  some  experiuients,  **  it  is  fouud  that  the  friction 
of  the  high-speed  non-condensing  engine,  such  as 
is  used  in  electric  lighting,  is,  under  standard  con- 
ditions, practically  constant  at  all  loads,  hut  is 
▼ariablo  both  with  speed  of  engine,  and  with 
steam  pressure.'* 

Dr.  Thurston  exhibited  a  photograph,  and  de- 
ecribed  the  great  djnanio  recently  designed  by  Sir. 
C.  F.  Brush,  for  the  Cowles  electrical  smelting  and 
aluminium  company  of  Cleveland,  Ohio,  and 
Lockport,  N.  Y. 

Two  i)ai)ers  were  read  on  civil  engineering  sul)- 
jects,  one  with  reference  to  the  improvement  of 
harbor  and  river  channels,  by  Prof.  I^wis  M.  Haupt, 
and  the  other  upon  the  difficulties  met  with  in  the 
Panama  canal,  and  the  rights  wliich  France  will 
be  disposed  to  assume  in  that  connection. 

Professor  Uaupt  maintained  that  all  structures 
of  any  considerable  magnitude  and  weight,  intend- 
ed to  regulate  currents,  and  which  reste<l  on,  or 
depended  ui>on,  sandy  or  alluvial  bottoms  for  their 
support,  violated  to  a  greater  or  less  extent  the 
fundamental  requirements  that  they  should  not 
oppose  the  ingress  of  the  tide,  nor  injuriously 
modify  the  currents  ;  also  that  dikes  or  jetties  were 
to  a  great  extent  below  the  zero  plane  or  plane  of 
action  of  waves  of  translation,  and  were  de|)endent 
for  their  strength  upon  their  mass,  and  that  this 
was  fre<)uent]y  compose<l  of  individual  fragments 
of  small  dimensions,  not  CH?mented.  It  was  stated 
that  all  such  coustnictions  occupy  a  large  volume, 
produce  great  pressure  and  leverage,  are  wasteful 
of  time  and  materials,  result  in  s(*rious  modifica- 
tion in  the  regimen  of  rivers  or  harbors,  are  un- 
necessarily expensive,  and  if  improperly  kx^ated, 
they  cannot  be  readily  changed.  In  contrast  with 
this,  the  professor  tlien  suggested  a  solution,  con- 
sisting of  a  floating  system  of  deflectors  intended 
to  be  attached  to  buoy's  or  floats,  and  anchored  to 
iieavy  moorings,  comiMwetl  of  ground  chains,  held 
in  place  by  sc^rew  discs  sunk  considerably  Iwlow  the 
bottom,  and  proceeded  to  describe  his  system. 

As  a  set-off  to  the  pajiers  of  more  certain  vahie, 
mnd  perhaps  for  pur[>oses  of  recreation,  the  scirtion 
listened  to  a  paper  detailing  olmervations  and 
experiments,  mixed  up  with  some  remarkable 
theories  upon  the  flight  of  birtls,  and  the  serious 
business  of  the  meeting  being  over,  a  last  session 
was  devoted  to  a  continuance  of  the  discussion 
thereon.  A  letter  to  the  following  efft»ct  received 
from  a  member  explains  to  some  extent  this  action 
of  the  section  :  *'  In  order  that  this  investigation 
may  not  be  droppeil,  you  may  announce  that  if 
the  gentleman  will  succc>ssfully  reproduce  before 
the  sectibn  the  experiments  for  which  he  vouches, 
Le.,  if  his  apparatus,  without  moving  mechanism 


or  outside  assistance,  supports  itself  in  still  air,  and 
moves  against  a  current  of  air  without  falling,  I 
will  give  flfty  dollars  as  a  prize  for  the  best  paper 
on  the  subject,  at  the  next  meeting.'' 

An  extract  from  the  abstract  furnished  will  also 
explain  to  a  sufficient  extent,  for  any  one  ac- 
quainted with  the  laws  of  mechanics,  the  supposed 
peculiar  action  of  gravity  in  favor  of  soaring  birds. 
According  to  the  abstract,  *  explanations  of  soaring 
flight*  have  been  failures,  and  the  *  gravity  of  the 
bird's  mass '  must  be  resolved  <  by  the  plane  of  the 
wings  under  the  law  of  fluid  pressures,  and 
Newton's  thinl  law  of  motion,'  in  consequence  of 
which  *  artificial  birds  or  effigies  *  *  will  imitate  the 
soaring  birds,'  and  'move  against  the  wind  in- 
definitely I '  The  abstract  concludes  with  some- 
thing like  a  new  law  in  mechanics  :  '<  The  gravitat- 
ing force  is  a  continuous  motive  power  when 
forcing  a  properly  constructed  plane  to  work  on 
air  in  a  certain  definite  manner,  of  which  the 
soaring  birds  are  examples."  We  have  often 
brooded,  in  that  part  of  our  imagination  devoted 
to  the  figures  of  mathematics  and  plus  and  minus 
quantities,  over  the  pleasure  it  would  afford  to 
physicists,  and  ordinary  people,  could  some  way  be 
found  of  clianging  at  will  the  algebraic  sign  of 
gravity  or  producing  negative  mass,  so  that  a  body 
might  fall  upward,  but  we  were  scarcely  prejtared 
toliear  that  it  could  be  accomplished  by  so  simple 
a  device  as  a  bird's  wing,  rough  in  one  direction 
and  smooth  in  tlie  other,  —  but  the  section  no 
doubt  needed  recreation. 


PROCEEDINGS  OF  THE  SECTION  OF  ECO- 
NOMIC SCIENCE  AND  STATIi^TICS, 

The  programme  of  this  section  was  popular  and 
varied,  as  usual,  for,  besides  contributions  strictly 
statistical  and  bearing  upon  social  and  political 
economics,  it  is  customary  to  refer  to  the  section 
all  papers  which  are  philosophic  rather  than  tech- 
nically scientific,  or  which,  although  based  upon 
sound  science,  are  in  an  especially  ix)ijular  form. 
The  casual  visitor,  after  l>eing  wearied,  puzzled, 
and  confounded  in  the  rooms  of  the  other  sections, 
usually  finds  in  this  one  something  interesting  and 
instructive,  and  its  audiences  are  largely  local  in 
character.  The  Buffalo  sessions  have  been  no 
exception  to  the  rule.  The  meetings  of  this  sec- 
tion have  licen  well  attended,  and  while  the  stand- 
ard of  the  ]>aper8  read  has  been  hardly  equal  to 
that  of  last  year,  when  Mr.  Atkinson  so  well  led 
the  way,  the  average  has  been  good,  and  the  sec- 
tion has  been  comparatively  free  from  the  attacks 
of  socialistic  and  economic  cranks,  to  which  it  is 
especially  subject. 

Following  appropriately  the  address  of  Vice- 
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President  Cummings,  a  paper  on  *  A  more  humane 
and  novel  mode  of  criminal  correction '  was  read 
by  John  MUller,  of  Ann  Arbor,  Mich.  The  audi- 
ence was  in  full  sympathy  with  the  criticisms  of 
our  penal  institutions,  and  the  appeal  for  a  more 
rational  and  humane  treatment  of  the  younger 
and  hopeful  classes  of  criminals,  ^nth  a  view  to 
their  safe  restoration  ;  but  when  emasculation  of 
the  intractibles  was  lx>ldly  advocated,  and  argued 
by  reference  to  the  successful  subjugation  of  brute 
beasts  tluroiigh  castration,  no  encouraging  re- 
siwnse  met  the  reader.  He  well  descTibed  his 
own  paper  as  *  a  popular  subject  treated  in  a  very 
unpopular  manner.' 

Mr.  M&ller  w^as  more  fortunate  in  his  treatment 
of  the  question,  *  How  can  spelling  reform  be- 
come a  success?*  Upon  the  premise  that  in 
rational  spelling  there  should  be  one  sign  for  one 
sound  and  but  one  sound  for  one  sign,  he  presented 
an  alphabet  of  twenty-seven  characters,  which  he 
claimed  sufficient  for  English  wants,  and  quoted 
eminent  teachers  to  prove  that  one-third  of  the 
time  of  the  pupil  can  be  saved  by  use  of  the 
phonetic  speUiug,  and  that  children  can  be  taught 
to  read  ordinary  compositions  in  five  months. 
Characters  proposed  by  different  persons  were 
shown  upon  the  blackboard,  and  a  lively  discus- 
sion ensued.  A  serious  difficulty  arises  in  the  fail- 
ure of  these  reformers  to  agree  upon  a  system,  as 
unanimous  consent  is  manifestly  essential  to  the 
successful  introduction  of  such  a  change.  In  the 
discussion  it  was  notable  that  nearly  all  the  critics 
of  English  spelling  were  foreigners. 

'  Centenarianism  in  the  United  States/  was  a 
masterly  analysis,  by  Joseph  Jastrow,  of  German- 
town,  Penn.,  of  the  statistics  on  the  subject 
named.  In  the  tenth  census,  the  number  of  per- 
sons aged  a  hundred  years  or  over  is  given  as 
4,016,  w^hich  was  declared  absurd,  esi)ecially  as 
more  than  three-fourths  of  these  are  colored 
people  and  more  than  half  of  all  are  colored 
females.  The  chief  cause  of  these  gross  errors  is 
exaggeration,  both  from  ignorance  and  intent. 
This  exaggeration  has  been  steadily  decreasing  for 
a  half  century,  the  decennial  tables  showing  a 
uniform  decline,  with  the  exception  of  1870,  when 
the  freed  negroes  interrupted  the  downward  scale. 
There  being  evidences  tliat  the  errors  accomi)any 
illiteracy,  the  best  means  of  correction  is  to  as- 
sume as  probably  most  accurate  the  ratio  of  cen- 
tenarians to  the  whole  population,  among  the 
natives  in  the  states  of  least  illiteracy.  Combined 
with  this,  the  author  used  what  ho  termed  the 
'  decimal  exaggeration,'  or  the  excess  of  the  num- 
ber at  a  '  round '  age,  as  given  by  the  census,  viz., 
at  twenty,  thirty,  etc.,  over  the  number  at  the 
next  year  below,  — an  excess  which  the  doctrine 


of  '  expectation  of  life '  shows  to  be  imposBible' 
Under  this  method  of  correction,  one-thiid  of  the 
states  with  least  tendency  to  error  being  uaed  as 
the  basis,  the  number  of  centenarians  ia  reduced  to 
about  one  hundred  and  fifty.  Up  to  this  point, 
the  native  male  whites  have  been  regarded  as  per- 
fectly reliable.  This  is  evidently  not  the  case, 
and  the  estimate  is  hazarded  that  inasmuch  as 
only  one  in  twenty-five  of  the  alleged  cases  in  the 
whole  country  lias  proved  genuine,  two  in  three  of 
the  remainder  may  be  doubted,  as  unintentional 
errors,  leaving  but  fifty  centenarians  in  the  United 
States,  or  about  one  to  every  million  of  popula- 
ti(m.  The  figures  of  the  census  are  thus  reduced 
by  dividing  by  eighty,  —  and  this  great  alteration 
is  sustained  by  similar  researches  in  fingland. 

'  The  social  waste  of  a  great  city  '  was  the  title 
of  a  long  and  verbose  paper  read  by  Dr.  L.  L. 
Seaman,  of  New  York  city.  The  author*B  experi- 
ence in  ten  years'  medical  service  in  the  city 
hospitals  and  charitable  institutions  led  him  to 
vigorously  denounce  the  system  of  control  by  city 
politics,  the  association  of  charity  with  correction 
in  the  administrative  boards,  —  claiming  that  it 
was  erroneous  and  mischievous  to  assume  a  close 
relation  l)etween  poverty  and  crime,  —  and  •  the 
monopolizing  and  poisoning '  of  over  six  hundred 
acres  of  the  fine  island  areas  on  the  front  of  the 
city  by  their  present  uses.  The  chief  service  of 
this  paper  was  in  bringing  out  a  severe  criticism 
by  Mr.  Edward  Atkinson,  who  took  a  far  more 
hoiK?ful  view  of  the  tendency  of  the  times  towards 
im]3roving  the  condition  of  the  poor  and  the  lessen- 
ing of  crime  in  our  large  cities. 

E.  B.  Elliott,  actuary  of  the  treasury  depart- 
ment at  Washington,  presented  two  papers,  main- 
ly   fibular    and     statistical.      The    titles    were : 

•  Formulas  for  determining  the  United  States  gold 
value  of  silver  bullion,  when  the  London  price 
per  ounce  of  standard  silver  and  the  price  of  ster- 
ling exchange  between  New  York  and  London  are 
known ; '  and  '  Tables  showing  for  a  series  of 
vears  the  rates  of  interest  realized  to  investors  in 
the  securities  of  the  United  States  government.' 
Tlie  interest  tables  well  illuHirate  the  varying  credit 
of  the  government,  from  before  the  war,  to  the 
darkest  days  of  1864,  when  lack  of  confidence  and 

*  fiat  money '  made  the  earning-iwwer  of  the  gold 
doUar  I69  cents  per  annum,  and  then  through  the 
period  of  sounder  finance  and  restored  confidence 
to  the  present  time,  when  *  governments '  yield 
the  holder  about  3|  |>er  cent.  Mr.  Elliott's  alge- 
braic formulae  for  silver  values  are  of  limited  in- 
terest, but  may  be  valuable  at  times.  For  a  con- 
stant numerator,  he  multiplies  the  number  of 
grains  of  fine  silver  in  question  (S)  by  the  London 
price  per  ounce  of  standard  silver  in  pence  (d), 
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and  this  pnxluct  by  the  price  of  sterling  exchange, 
in  United  States  money  (K)y  or  SxdxE,  and  uses 
the  computeil  denominator  106.560.  The  value  of 
a  legal-tender  dollar  and  of  other  silver  coins  is 
obtained  by  other  denominators  given,  — thus,  for 

the  dollar,  ^*^^'     On   the  6th  of   August,  with 

silver  worth  42d.  pt»r  ount*^^  in  London,  our  silver 
dollar  was  worth  in  gold  bullion  71.21  cents,  our 
trade  dollar  (full  weight),  75. HO.*)  cents,  and  our 
suljsidiary  coin,  68.7  cents  to  the  dollar. 

*  Recent  results  in  the  sorghum  sugar  industry  * 
was  the  title  of  a  |)aper  by  Dr.  IVter  (Jollier,  of 
Washington.     Numerous  compai-isons  were  made 
between  tests  of  sugar-cane  and  sorghum,  favora- 
ble to  the  latter  as  a  sugar-pnnlucing  plant.     As 
an  illustration,   72  approved   varieties  of  sugar- 
cane grown  ui)on  Governor  Warmouth's  planta- 
tion in  Louisiana  being  examined,  averageii  185 
pounds  of  available  sugar  to  the    ton    of  cane. 
Similar  examinations  of  sorghums  by  Dr.  Collier 
and  Professor  Wiley,  at  the   U.  S.  dei>artmeiit  of 
agriculture,  including  over  one  hundred  varieties. 
8howe<l  the  available  sugiir,  jM*r  ton  of  ciuie,  rang- 
ing from  177  to  100  |M)undH.     The  sorghum  also, 
on  the  average,  proiiuctnl   a  lower   i>er  cent  of 
glucose  and  of  rejected  solids  than  the  sugar-i*ane, 
this  being  also  in  its  favur.     As  a  rule,  sorghum 
yields  a  It^ss  pnxluct  iier  ac^re  than  cane,  but  the 
cost  of  cultivation  piT  acre  is  enough  less  to  more 
tlian  com|)ensate.    The  great  cost  of  an  acre  of  cane 
is  well  known,  while  sorghum  costs  not  over  ten  i)er 
cent  more  tlian  a  crop  of  Indian  corn  of  the  same 
area.     Chemical  results  and  the  manufactui-u  of 
Borghum  sugar,  lx)th  on  an  ex [leri mental  scale  and 
commt^rcially,  in  Kansasand  New  Jersey,  are  such, 
to  date,  as  to  offer  every  encouragement  to  this  in- 
dustry.    Dr.  (Jollier  thinks  the  re<!or<l  justities  his 
prediction  of  the  proiluction  of  sorghum  sugar  in 
this  country,  in  the  near  f uturt*,  at  a  cost  not  ex- 
ceeding one  cent  a  |>ound.     Dr.  Collier  also  pre- 
sented,  in   the  form  of    gra])hi(.*al  charts,   with 
brief    verlwl    explanations,    *  Statistics    relating 
to  the  dairy  industry.*     Compiled  from  ollicial 
figures,    these  charts    conclusively  disprove    the 
claim  that  agricultural  land  and  lulx)r,  live  stock 
and  products,  including  butter,  have  suffered  de- 
preciation at  all  disproixirtioniMl    to  the  recent 
general  skrinkage  in  values,  because  of  the  intro- 
duction of  oleomargarine  and  other  butter  sub- 
stitutes   and   imitations.     On    the  contrary,   the 
number  and  value  of  milch  cows  in  tlus  country, 
and  of  their  pure   products,  are  steadily  increas- 
ing; and  there  is  now  more  and   lx>tter  butter 
made  and  consumed  in  America  than  ever  l>efore, 
while  its  price,   comjiared   with  most  food  prod- 
ucts, has  been  strikingly  well  sustained. 


*  Tlie  theory  of  rent,  and  its  practical  bearings,' 
was  discusse<i  by  Edward  T.  Peters  of  Washing- 
ton, and  with  such  communistic  leanings  as  to 
meet  little  ap)>roval. 

Mrs.  J(»hn  Lucas,  of  New  Jersey,  entered  a  pa- 
per u|H)n  silk  culture,  which  was  received  and 
assigniHl  a  place  on  the  pn)gnunme,  but  the  author 
failing  to  apiiear  at  the  ap|>ointod  time,  the  i>aper 
was  ivad  by  title  (mly. 

PHOCEKDlSaS  OF  THE  SECTION  OF  MA  TH- 
EM ATICS  AND  ASTRONOMY. 

S(i  MANY  im|>ort<'mt  [tapers  were  presented  in 
this  section,  that  we  (*aimot  even  mention  them 
all.  IVofessor  Ilogers  presi*nt(>d  two  pa]M3r8,  one 
on  the  best  form  of  chronograph,  and  the  other, 
with  Anna  Wiidock,  on  *  The  limitations  in  the 
usi^  of  Taylor's  thiM)rem  for  the  computation  of  the 
pre(n>ssions  of  close  |K)lar  stars.* 

The  next  |>aiK*r  was  by  Professor  Doolittle,  of 
Lehigh  university,  u|)on  a  *  Change  in  the  latitude 
of  the  Say  re  oljservatory.'  In  1877  Professor  Doo- 
little made  a  zenith- telescope  determination  of  the 
latitude*  of  this  observatory.  Nine  years  later,  he 
now  brings  forward  a  new  determination  of  the 
same  latitude,  from  the  same  pairs  of  stars  (fifty- 
seven  in  number),  with  aliout  the  same  number  of 
obHervations,  the  two  pieces  of  work  being  done 
with  the  same  instrument,  by  the  same  olMierver, 
and  as  nearly  as  |>ossible  under  exactly  the  same 
conditions.  No  two  cH|ually  thorough  and  ecjually 
compiu*able  pieces  of  work  with  the  zenith-tele- 
sco^je  have  ever  been  offered  as  evidence  for  or 
against  a  change  in  latitude,  and  tlie  result  is  in- 
teresting.    The  differeuci!  of  the  two  latitudes 

comi^  out 

^,  -  ^3  =  -\  o-..nrt  ± ovotisj, 

when  the  proliable  error  of  the  declinations  is  used 
in  the  weight-<'fH*f1icients  in  each  case.     Or,  since 
the  results  nmy  l»e  assumed  practii*ally  free  from 
the  errors  of  declinations,  the  result  is 
^^  -^,  =  -f  0".aJW  ±  0-.046. 

In  the  remarks  that  followed.  Professor  Newcomb 
state<l  that  to  him  it  only  meant  tliat  in  one  or 
both  of  these  series  of  observations  there  was  —  as 
with  every  observer  and  every  instrument  —  some 
source  of  small  systematic  error  which  *  no  fellow 
could  find  out.'  Mr.  Woodward,  of  the  geological 
survey,  an  exi>ert  with  the  zenith-telescoix*,  and 
also  in  questions  of  prolxable  error,  stated  that  in 
the  absence  of  further  observations  he  should  hesi- 
tate to  say  that  the  oliservatious  themselvtxi  rt^ally 
indicated  a  real  change  of  latitude. 

Dr.  Gould  read  a  very  interesting  historical  ac- 
count of  the  early  attempts  at  astronomical  pho- 
tography, showing  that  it  originated  in  this  coun- 
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try,  and  was  for  a  time  most  actively  pursued 
here,  culminatiug  in  those  beautiful  photoj^raphs 
of  the  moon  taken  by  Rutherfurd,  as  well  as  pho- 
tographs of  several  double  and  multiple  stars,  and 
of  the  clusters  Praesei)e  and  the  Pleiades.  He 
told  how  Rutherfurd  constructed  a  micrometer 
measuring  engine,  and  obtained  the  first  measures 
of  the  distances  and  ix)sition-angles  of  stars  \x\Ym 
photographic  plates,  and  how  the  work  was  re- 
ceived with  considerable  skepticism  abroad.  The 
speaker  then  described  his  own  continuation  of 
this  same  kind  of  work  at  Cordolm,  and  stated 
that  he  had  brought  home  plates  whose  measure- 
ment would  take  a  lifetime.  Dr.  Gould  thought 
that  he  had  the  records  of  many  11th  magnitude 
stars  on  his  plates,  the  first  photographs  of  such 
faint  stars.  Few  of  the  plates  were  yet  measure<l, 
and  he  was  becoming  solicitous  about  obtaining 
the  necessary  funds  to  proceed  as  rapitlly  as  pos- 
sible with  this  measurement,  as  he  had  detected  a 
tendency,  in  some  of  the  plates,  of  the  collodi(»n 
film  to  become  detached  from  the  plates. 

A  paper  by  Mr.  E.  F.  Sjiwyer,  entitleii  •  Some 
accoimt  of  a  new  catalogue  of  the  magnitudes  of 
southern  stars,'  was  presenteil.  Mr.  Sawj-er  has 
been  observing  the  relative  magnitudes  of  all  the 
stars  between  the  equator  and  —  30**,  using  an  oi)era- 
glass  witli  the  stars  slightly  out  of  focus,  and  em- 
ploying Argelander's  metliod.  Dr.  Gould  paid  a 
high  compliment  to  Mr.  Sawyer's  work,  as  did  also 
Mr.  Chandler. 

A  jMiper  by  Dr.  Elkin,  of  the  Yale  college  ob- 
servatory, upon  *  A  comiiaiison  of  the  places  of 
the  Pleiades  as  detennine<l  by  the  Ktrtn'gsberg  and 
Yale  college  heliometers,'  was  presented  by  Pro- 
fessor Newtou.  The  results  given  were  provisional ; 
but  they  show  unquestioned  change  of  ix>8ition 
with  reference  to  ?/  Tauri  since  1840.  Most  of  the 
brighter  stars  of  the  group,  as  shown  by  Newcomb 
in  his  catalogue  of  *  standard  stars '  go  with  rj  Tauri, 
but  among  the  smaller  stars  there  are  un(iuestioned 
departures  from  this  community  of  proj>er  motion. 

In  Monday's  session  a  paper  by  Professor  Abln? 
created  some  discrussion.  Tlie  point  of  the  paper 
was,  that,  as  the  force  of  gravity  varied  from  the 
equator  to  the  poles,  thirty  inches  of  mercury  in 
the  barometer  indicated  a  less  gaseous  pressure, 
and  conse«iuently  less  density  of  the  atmosphere, 
at  the  equator  than  thirty  inches  at  the  poles,  and 
hence  a  correction  for  latitude  should  be  intro- 
duced in  allowing  for  refraction.  He  showed  that, 
for  the  difference  of  latitude  of  Pulkowa  and 
Washington,  it  would  make  C.l  difference  in  the 
refraction  at  45^  of  zenith-distance,  and  might  be 
sufficient  partly  to  account  for  differences  in  sys- 
tems of  star  declinations  which  depended  uix>n 
observations  at  great  zenith-distances. 


The  most  important  paper  in  th<?  section,  and 
the  one  that  attracted  the  most  attention  and  dis- 
cussion, was  by  Mr.  Chandler,  of  Cambridge,  upon 
*  A  comparative  estimate  of  methods  and  results  in 
stellar  photometry.'  We  have  not  space  to  do  jus- 
tice to  this  valuable  and  rather  revolutionary  paper, 
but  we  will  try  briefly  to  give  its  gist.  Prefacing  his 
remarks  with  the  statement  that  it  liad  long  been 
know^n  that  small  differences  of  stellar  magnitude 
could  be  determined  very  accurately  by  Argelan- 
der*s  method  of  steps,  by  naked-eye  estimates,  but 
that  it  had  been  generally  supposed  that  large  dif- 
ferences could  not  be  accurately  so  determined,  and 
that  the  general  idea  had  been  that,  as  soon  as 
photometry  came  generally  into  use,  and  so-called 
measurement  took  the  place  of  estimation,  a  much 
more  accurate  scale  of  magnitudes,  depending 
upon  a  true  geometric  light-ratio,  would  at  onoe 
take  the  place  of  the  old,  the  latter  becoming  ob- 
solete, Mr.  Chandler  took  for  his  text  the  general 
statement  that  instrumental  photometry  had  thus 
far  proved  a  failure  ;  that  is,  it  had  not  developed 
a  more  uniform  scale  of  magnitudes  thanArgelan- 
der's,  nor  had  the  accuracy  of  individual  deter- 
minations be<»n  increased,  but  they  w^ere,  on  the 
contrarv,  far  more  uncertain  tlian  the  old  differ- 
ential  naked-eye  estimates.  Tliese  statements  be 
I)roceede(l  to  back  u})  with  a  convincing  array  of 
well-digested  results,  of  which  we  can  only  give 
the  briefest  summary  :  1**.  For  stars  of  Argelan- 
der's  scale  between  magnitudes  2  and  6,  the  pho- 
tometric catalogues  of  Seidel,  Peirce,  Wolf,  Picker- 
ing, and  Pritchard  differed  among  themselves  as 
much  (or  more)  in  their  measures  of  what  Arge- 
lander  called  a  difference  of  one  magnitude,  as 
they  did  in  their  measures  of  his  successive  magni- 
tudes. 2*^.  Their  average  values  of  the  logarithm 
of  the  light-ratio  (we  will  call  it  simply  light-ratio 
hereafter,  for  brevity)  for  one  of  Argelander's 
magnitudes  between  2  and  6,  ranged  between  .80 
and  .38,  about  .J^  for  the  mean  of  all  the  above- 
mentioned  catalogues.  3°.  Between  magnitmles  6 
and  9  of  Argelander,  the  catalogues  of  Rosen  and 
Ceraski  averaged  al)Out  .f35  for  the  light-ratio, 
while  Pickering's  late  results  with  his  large 
meridian-photometer  gave  (betwetm  magnitudes  6 
and  8.5)  .48  instead  of  .35  for  this  ratio.  4^.  To  show 
the  discrepancies  in  another  way,  assume  a  com- 
mon light-ratio  of  .35  for  all  the  photometers,  and 
that  their  scales  agree  at  magnitude  0.  Then, 
for  stars  of  the  second  magnitude,  they  will  differ 
by  0.8  of  a  magnitude.  Tliat  is,  at  a  distance  of 
four  magnitudes  away  from  where  they  agree,  one 
photometer  will  say  that  the  same  star  is  twice  as 
bright  as  another  will.  S''.  To  test  the  uniformity 
of  the  different  scales,  all  were  referred  to  the 
average  scale  of  all  the  photometers,  and  it  was 
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shown  that  Argelan<]er*8  scale  in  the  '  Durch- 
ninsterung '  was  just  as  (*l()se  to  this  as  that  of  any 
single  one  of  the  pliotometers.  6^.  C'Oining  to 
acci<1ental  errors,  Mr.  Chandler  showed  that, 
from  a  full  di8cii88ion  of  the  nakinl-eye  esti- 
mates of  Gould,  Sawyer,  and  liimself,  the  prob- 
able error  of  a  single  estimate  was  a  little  over 
d:  .06  of  a  magnitude  when  the  stars  were  at  con- 
siderable distances  from  each  other,  and  about 
±  .05  of  a  magnitude  when  near  ;  while  the  proViable 
error  of  a  single  measure  in  the  *  Harvard  photom- 
etry* was  ±.17  of  a  magnitude,  and  in  the 
•  Uranonietria  Oxoniensis  *  about  ±.10  of  a  magni- 
tude, thus  showing  that  the  eye-estimates  were 
from  two  t4)  three  times  as  accurate  as  the  photo- 
metric. 7**.  Discussing  the  cause  of  the  large 
residuals  in  the  *  Ilarvanl  photometry,'  Mr.  Chan- 
dler showed  the  strong  probability  of  wrong  iden- 
tifif^ation  of  stars  in  many  cases,  citing  one  (rasf* 
where  no  tiright  star  existc^d  in  or  near  the 
place  called  for  by  the  oliserving-list,  on  ac<'ount 
of  a  misprint  in  the  *  Ourchmusterung,'  and  yet 
some  neighboring  star  was  oliservtMl  on  s<*veral 
nights  for  it.  8".  Also  the  method  of  applying  a 
correction  for  the  mean  value  of  the  atmoH|)heric 
abeor]>tion  was  very  (luestionable,  8ln<»e  ov(t- 
whelming  evidence  pointe<l  to  an  enormous  differ- 
ence in  this  absorption  from  night  tc^  night.  9". 
The  author  point^nl  out  that  we  must  obtain  lK»tt«»r 
results  from  pluitometers  if  we  ever  ex})ect  to  usi» 
their  results  for  the  dt»te<*tion  or  measurement  of 
variable  stars,  since  several  variables  liave  lM»en 
detectiMl,  and  their  peri<Kls  and  light-<rurves  well 
detennined.  by  c*art»ful  eye-eslimat<»s,  whose  whole 
rangt*  of  brightness  is  no  gn»ater,  or  c'ven  less  than, 
the  range  of  error  in  the  photometri(^  ol)s«*rvations 
upon  a  single  star  with  the  meridian  photomet4*r. 

In  a  discussion  of  a  pa])er  by  Mr.  Hnniard  ujion 
•Telescopic  otisen-ations  of  meteor-trains,*  Pro- 
fessor Newton  i>(unte<l  out  that  the  study  of  their 
drift  was  the  only  method  we  have  of  studying  the 
upix»r  ciurents  of  our  atmosphere,  except  such 
rare  (rat4istro])hes  as  the  Krakatoa  explosion. 

The  closing  ]Kiper  was  by  Mr.  Chandler,  *0n 
ilie  use  of  the  zenith- tt»lescoi)e  for  latitude.* 

PROCEEDINOS    OF   THE  SECTION  OF 

BlOLOa  Y. 

The  regular  work  of  the  biological  sec^tion  l)egan 
on  Thursday,  and  a  partial  classification  of  the 
papers  into  botanical  and  z(x>logical  ad<led  consid- 
erably to  the  interest  and  convenience  of  those  pres- 
ent. Some  liave  propo8e<l  a  divison  of  the  section 
of  biology  into  botanical  and  zoological  st»ctions, 
but  this,  with  a  small  meeting,  seems  hanily  de- 
sirable, as  there  are  apt  to  b(}  only  enough  (wipers 
to  occupy  the  time. 


Among  the  first  of  the  botanical  papers  was  one 
by  l^of.  W.  J.  Deal,  givmg  a  comparisim  between 
the  hygrosco])ic  (^ells  of  grasses  and  sedges.  In 
lK)th  grasses  and  mnlges,  as  litis  long  lieen  known, 
there  are  one  or  more  longitudinal  rows  of  ceUs 
on  each  leaf,  the  func^tion  of  which  is  to  fold  or 
close  the  blade  in  times  of  drought,  and  thus  pre- 
vent too  rapid  evaporation  of  moisture  from  the 
surface.  These  n)ws  of  cells,  as  well  as  the  cells 
themselves,  vary  in  shape,  size,  and  distribution 
in  the  different  genera  an<l  s|)ecies,  and  may  have 
some  value  in  the  dis<'riniination  of  critical 
species.  The  most  int^^resting  point  brought  out 
was,  that  many  |>arallels  exist  lietween  the  genera 
of  grasses  and  sedges  in  the  arrangement  of  these 
hygroscopic,  or,  —  as  Professor  Beal  chooses  to 
term  them,  — bullifonu  cells. 

The  paper  of  Messrs.  J.  M.  Coulter  and  J.  N. 
Rosf*.  giving  a  synoi)sis  of  the  North  American 
pines,  l)ased  on  leaf -structure,  had  some  points  in 
common  with  the  one  just  mentioned,  and  was  of 
especial  value  from  a  systematic  stand-point,  from 
the  fact  that  any  s|)ecies  in  this  somewliat  difficult 
group  can  at  (mce  l)e  distinguished  by  the  {lecul- 
iarities  of  its  minute  leaf-struc*ture  ;  and  the  re- 
sults of  the  author's  observations  are  shown  to  be 
worthy  of  attention  from  the  fact  that  a  classifi- 
cation based  on  thesis  c^haraiHers  is,  in  Its  broader 
featun*s,  closely  like  that  of  the  late  Dr.  Engel- 
manii,  which,  as  is  well  known,  took  into  consid- 
eration the  whole  tri»e. 

The  relations  of  genns  to  disease  naturally  oc- 
cupied a  ]>rominent  place  in  the  proceedings  of  the 
section,  and  tlu*  presence  of  over  half  a  dozen  in- 
vestigators in  this  line  made  the  discussions  inter- 
esting. Dr.  D.  E.  Salmon  rea<l  two  papers  bearing 
on  the  causes  of  immunity  from  a  sect>nd  at- 
tact  of  germ  diseases.  There  are  three  |>ossible 
explanations :  1^,  something  is  deposit^Ml  in  the 
body  during  the  attack  which  is  unfavorable  to 
the  germ  ;  2^,  something  has  l)een  withdrawn 
which  is  necessary  to  its  development ;  3**,  the 
tissues  have  ac(]uired  su(*h  a  tolerance  for  the 
g(*nn  or  for  an  a(*com]»anying  poison  that  they  are 
no  longiT  affe<?te<l  by  it.  Dr.  Salmon  favonnl  the 
laht  view,  and  gave  details  of  a  large  numlier  of 
experiments  to  substantiate  his  opinion.  He  sai<l 
tluit  MetchinkofTs  phagocyte  theory  was  not 
wholly  satisfa(*tory,  and  that  large  doses  of  the 
germs  were  more  powerful  than  small  ones.  He 
attribute<l  their  action  to  a  poison  which  was  a 
result  of  their  growth,  and  thought  that  a  large 
dose  had  a  gn*ater  effect  l>ecau8e  the  poisons 
benuml)ed  or  kilknl  the  cells,  thus  giving  the 
bacteria  a  l)etter  chance  to  grow  and  to  thus  pro- 
duce more  poison. 

Dr.  Joseph  Jastrow  gave  an  account  of  some 
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physiological  observations  on  ants,  in  which  he 
was  aUe,  by  simple  but  ingenious  means,  to  study 
the  rate  of  walk  of  these  insects,  and  stated  that 
his  results,  so  far  as  tliey  went,  confirmed  the 
opinions  of  others  tliat  the  smaller  the  animal  the 
more  rapid  the  step,  and  also  the  more  quickly 
fatigue  was  produced.  Dr.  Jastrow  also  had 
some  oliservations  on  the  dreams  of  the  blind, 
taken  mostly  from  persons  who  had  lost  the  sense 
of  sight  before  the  age  of  five.  In  these  cases 
the  dreams  were  all  in  terms  of  hearing.  In  the 
case  of  lAura  Bridgeman,  the  dreams  were  ap- 
parently based  on  touch.  In  persons  who  become 
blind  between  five  and  seven,  sight  terms  played  an 
important  part  in  dreams.  Tlie  relation  of  these 
f jicts  to  the  development  of  the  siglit  centres  was 
pointed  out. 

A  short  [Miper  by  S.  II.  Gage  and  Seth  E.  Meek, 
on  the  lampreys  of  Cayuga  Lake,  stateii  that  the 
large  lamprey,  heretofore  regarded  as  sub-specifi- 
cally distinct,  was  identical  with  the  well-knowTi 
sea-lamprey  of  the  Atlantic  coast,  the  characters 
separating  it  being  of  a  sexual  nature  and  assumed 
at  the  breeding  season.  Tlie  existence  of  a  second 
species  in  Cayuga  Ijakc,  hitherto  not  known  east 
of  Indiana,  was  mentioned.  The  authors  de- 
scribeil  the  metho<l  of  nest-building,  st-ating  that 
the  lampreys  seek  out  a  spot  in  the  still  water 
alNive  the  ripples,  and  then,  by  means  of  their 
sucking  mouths,  remove  the  stones  until  a  nest 
from  four  to  eight  inches  det»p  is  made.  In  the 
sand  in  the  lK)ttom  of  this  nest  the  eggs  are  laid. 
The  time  of  oviposition  was  from  June  0  to  July 
0  during  the  present  year.  The  pile  of  gravel 
thro>%^  up  in  making  the  excavation  is  not  the 
nest,  but  later  it  is  found  to  be  occupied  by  the 
ammocoete  larva. 

The  most  important  feature  of  Dr.  Kingsley's 
account  of  the  embryology  of  the  shrimp  (Crangon) 
related  to  the  development  of  the  compound  eye. 
liocy  was  the  only  previous  obser\er  of  the  early 
stages  of  the  eye  of  anthropods,  and  Dr. 
Kingsley's  ol^ervations  confirmed  his  results  as 
well  as  going  more  into  detail. 

Dr.  C.  S.  Minot,  in  his  iwper  on  the  segmenta- 
tion of  the  vertebrate  (»vum,  reduced  all  types  of 
segmentiition  to  a  common  basis,  and  cl«*arly 
pointed  out  the  homologies.  The  mcst  imi^ort^nt 
point  was  that  which  show eil  that  the  majority  of 
authors  had  confufied  the  germ-layers  in  the  mam- 
malian ovum,  and  have  termed  the  ent(Klerm, 
ectoderm,  and  vice  versa.  On  Dr.  Minot's  showing, 
the  difficulties  encountered  in  mammalian  em- 
bryology aie  largely  th<jse  of  misconception  and 
misinterpretation. 

Dr.  Merriam,  after  mentioning  the  fact  that 
bats  might  be  divided  into  tree-ilwelling  and  cave- 


dwelling  forms,  presented  evidence,  of  a  negative 
character,  which  goes  to  show  that  the  tree- 
inhabiting  bats  migrate.  No  woodsmen  have 
found  bats  in  hollow  trees  in  winter,  and  there  is 
no  evidence  that  any  forms  hibernate.  In  a 
second  paper  the  same  gentleman  gave  an  outline 
of  the  work  being  done  in  the  department  of  agri- 
culture, on  economic  ornithology  and  mammalogy, 
in  which  he  pointed  out,  in  most  vigorous  lan- 
guage, the  immense  damage  done  the  agricultural 
interests  by  the  bolx>links  and  English  sparrows. 
One  South  Carolina  planter  with  rice-fields  of 
twelve  hundred  acres  employed  each  year  a  hun- 
dred persons  to  kill  the  birds,  at  a  total  expense 
for  ammunition,  etc.,  of  $4,500. 

Among  the  jmpers  read  were  the  following : 
'Culture  exx)eriments  showing  accidental  relations 
l)etween  Gynmosporangia  and  Rolstelia,*  by  Dr. 
W.  G.  Farlow  ;  *  Insect  diseases,'  by  Prof.  S.  A. 
Forbes  ;  *  Areas  of  form  and  color  perception  of 
the  human  retina,'  by  Prof.  J.  H.  Pillsbury ; 
*  Development  of  the  human  chorion,'  by  Dr.  C.  S. 
Minot ;  and,  *  The  auditory  bones  in  the  lower 
vertebrates,'  by  Prof.  E.  D.  Cope. 

« 

Musk  is  an  animal  sulistance,  obtained  from 
an  abdominal  sac  of  the  male  of  the  Moschus  mos- 
chatus,  a  small  hornless  deer  inhabiting  the  higher 
mountains  of  central  Asia,  ranging  from  Thibet  to 
China,  and  uito  Asiatic  Russia.  The  contents  of 
the  musk-sac  are  a  solid,  brownish,  granulated, 
ovoi*!  mass,  exc^eedingly  strong  and  tenacious  in 
odor,  and  varying  in  size  from  tliat  of  a  walnut  to 
that  of  a  hen's  egg.  There  are  four  varieties  of 
musk,  viz.:  Tonquin,  from  China,  regarded  as  the 
lx>st,  and  which  is  looked  u}X)n  as  the  most  recher- 
che ;  Yunnan,  from  the  frontiers  of  Indo-China ; 
Assam,  or  Bengalee  ;  and,  least  valued  of  all,  Ka- 
bartin,  from  Tartary  and  Siberia.  Musk  is  very 
expensive,  the  price  at  present  ranging  from  eight 
to  twenty  dollars  i)er  ounce,  in  the  pods  or  bags, 
according  to  grade.  Tliis  high  price  is  the  cause 
of  much  adulteration,  in  this  country  as  well  as  at 
the  place  of  production  ;  so  that  there  is  very  little 
in  the  market  that  can  be  considered  pure.  The 
principal  adulterants  are  lead,  iron,  coagulated 
blood,  leather,  stones,  and  even  paper  and  rags. 
The  adulterant  is  inserted  in  the  bag,  and  the 
opening  closeil  in  such  a  manner  as  to  ilefy  detec- 
tion. Alx)ut  five  hundred  i>ounds  of  musk  are  used 
annually  in  the  Unite<l  States,  of  which  ninety-five 
I)er  cent  goes  into  toilet  soajw  and  perfumery,  the 
rest  l)eing  usinl  for  medicinal  purjKwes. 

—  Prof.  John  Dickinson,  a  brother  of  Miss 
Anna  Dickinson,  has  accepted  the  chair  of  geology 
and  mineralogy  in  the  University  of  Southern 
California  at  Los  Angeles. 
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COMMENT  AND  CRITICISM. 

The  Smithsonian  report  for  1885,  which  we 
may  hope  will  be  issued  with  less  delay  than  its 
predecessors  have  been,  will  contain  an  account 
of  the  progress  in  astronomy  for  that  year,  by 
Mr.  William  C.  Winlock  of  Washington,  which 
has  already  appeared  with  sufficient  promptness 
as  a  separatum.  Mr.  Winlock  forestalls  at  once 
any  criticism  we  might  otherwise  like  to  make  by 
pleading  the  brief  time  necessarily  available  as  an 
excuse  for  any  shortcomings  that  may  be  found, 
and  remarks  that  his  record  is  intended  primarily 
for  the  large  and  increasing  class  of  those  who 
have  a  general  rather  than  a  special  interest  in 
the  progress  of  astronomy,  while  it  may  be  of 
use  to  the  professional  astronomer  also,  as  a  con- 
venient collection  of  reviews  and  notes.  Abstracts 
of  the  most  important  papers  are  given,  while  other 
papers  appear  by  title  only,  and  free  use  has  been 
made  of  reviews  in  such  periodicals  as  Science, 
The  athenaeum,  The  observatory,  and  Bulletin 
OMtronomique.  Comets,  a  specialty  of  Mr.  Win- 
lock's,  are  very  fully  and  accurately  dealt  with  ; 
and  his  method  of  indicating  the  names  of  all 
these  objects,  now  become  so  numerous  with 
every  year,  is  an  important  advance. 


Independently  of  the  excellences  or  shortcom- 
ings of  the  present  work,  we  think  the  question 
may  fairly  be  raised  whether  these  annual  re- 
porta  are  worthy  of  continuance  or  not  They 
are,  through  no  fault  of  the  author,  rather  tame 
leading  for  those  having  only  a  general  interest 
in  astronomy,  being  largely  a  mere  recital  of  the 
new  facts  of  the  yearns  finding  out,  with  no  con- 
necting-link to  the  astronomy  of  the  past  To  be 
sure,  the  developments  of  astronomy  within  a 
twelvemonth  are  rarely  sufficiently  far-reaching 
for  even  the  practical  astronomer  to  keep  in 
mind  the  precise  relations  of  past  and  present 
reaearch.  Again,  if  these  reports  are  prepared 
for  the  convenience  of  the  professional  astrono- 
mer, it  may  well  be  doubted  whether  they  are 
worth  what  they  cost  the  astronomer  who  under- 
takes to  prepare  them ;  for  the  work  is  no  ap- 
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proach,  in  point  of  serviceableness,  to  a  complete 
bibliography  for  the  year,  such,  in  fact,  as  Mr. 
Winlock  himself  broaches  the  preparation  of,  per^ 
haps  through  the  co-operation  of  astronomers.  If 
this  is  found  practicable,  then  the  editor  of  the 
Smithsonian  report  might  well  confine  himself  to 
the  presentation  of  a  quinquennial  history  of 
astronomical  pi  ogress,  to  be  prepared  by  the 
ablest  astronomer  who  would  undertake  the  task, 
and  who  would  be  expected  to  indicate  clearly 
the  bearings  of  recent  research  upon  that  of  pre- 
vious years,  and  weld  the  scattering  links  into  a 
continuous  chain.  It  is  easy  to  see  that  the 
work  executed  in  this  manner  would  have  an  im- 
portant bearing  upon  '  the  diffusion  of  knowledge 
among  men,*  which,  in  its  present  form,  it  does 
not 


Judging  by  the  scientific  agitation  which 
has  shaken  England  for  so  many  years,  one  would 
hardly  credit  the  statement  made  by  Sir  John 
Lubbock  in  his  address  at  the  unveiling  of  the 
statue  of  the  founder  of  the  Mason  science  college, 
that,  in  54  of  240  endowed  schools  for  boys  which 
have  reported,  no  science  whatever  is  taught ;  in 
50,  one  hour  is  devoted  to  it  per  week  ;  in  76,  less 
than  three  hours ;  while  only  56  devoted  as  many 
as  six  hours  to  it.  According  to  the  report  of  the 
Technical  commission  last  year,  there  were  only 
three  schools  in  Great  Britain  in  which  science  is 
fully  and  adequately  taught  In  urging  the  bene- 
fits of  science.  Sir  John  Lubbock  says,  **  In  the 
first  place,  science  adds  immensely  to  the  interest 
and  happiness  of  life.  It  is  altogether  a  mistake 
to  regard  science  as  dry  or  prosaic.  The  technical 
works,  descriptions  of  species,  etc.,  bear  the  same 
relations  to  science  as  dictionaries  to  literature. 
.  .  .  Occasionally,  indeed,  it  may  destroy  some 
poetical  myth  of  antiquity,  such  as  the  ancient 
Hindoo  explanation  of  rivers,  that '  Indradug  out 
their  beds  with  his  thunderbolts,  and  sent  them 
forth  by  long  continuous  paths.*  But  the  real 
causes  of  natural  phenomena  are  far  more  striking, 
and  contain  more  real  poetry,  than  those  which 
have  occurred  to  the  untrained  imagination  of 
mankind.**  

Db.  Thomas  Taylor's  micbosoopic  method  for 
detecting  the  adulteration  of  butter  with  foreign 
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fats  seems  destined  to  assume  as  many  shapes  as 
Proteus.  At  first  the  glohose  forms,  obtained  by 
the  boiliog  and  subsequent  slow  cooling  of  butter, 
and  exhibiting  the  Saint  Andrew^s  cross  imder 
polarized  light,  were  brought  prominently  forward 
as  distinguishing  marks  of  pure  butter.  Prof. 
H.  H.  Weber,  however,  upon  testing  tlie  method 
as  described  by  Dr.  Taylor,  found,  that,  although 
the  so-called  butter  crystals  could  be  readily  pre- 
pared from  butter,  they  could  be  as  readily  pre- 
pared from  beef -fat,  or  mixtures  of  beef-fat  and 
lard,  under  like  conditions.  The  necessaiy  condi- 
tions are,  the  slow  cooling  of  the  melted  fat  in  the 
presence  of  minute  solid  jmrticles  about  which  the 
fat  may  crystallize,  the  so-called  '  butter  crystals ' 
being  aggregations  of  minute  crystals  radiating 
from  a  centre.  In  the  test  as  described  by  Dr, 
Taylor,  the  butter  is  boiled  for  one  minute,  and 
then  slowly  cooled.  During  the  boiling,  some  of 
the  water  of  the  butter  evaporates,  and  a  corre- 
sponding portion  of  its  salt  solidifies,  and  the 
minute  crvstals  thus  formed  serve  as  centres  of 
crystallization  for  the  fat  during  the  subsequent 
cooling. 

After  the  publication  of  these  results,  the  *  but- 
ter crystal '  and  its  Saint  Andrew's  cross  were  rel- 
egated to  a  subordinate  x>osition,  and  in  several 
publications  Dr.  Taylor  insisted  that  his  most  im- 
portant test  had  been  neglected,  viz.,  the  appear- 
ance of  the  unboiled  material  under  polarized 
light  with  a  selenite  plate.  According  to  Dr. 
Taylor,  butter  shows  a  uniform  tint,  while  lard 
and  tallow  show  prismatic  colors.  Here,  again, 
however,  he  has  been  pursued  by  Professor 
Weber,  who  shows  that  either  butter-fat  or  lard 
or  tallow,  when  cooled  quickly,  will  show  a  uni- 
form tint,  while  if  cooled  slowly,  so  as  to  admit 
of  the  formation  of  larger  crystals,  prismatic  tints 
are  shown  by  both.  Since  imitation  butter  is 
cooled  rapidly  when  made,  and  since  both  genuine 
and  imitation  butter  are  liable  to  undergo  suffi- 
cient changes  of  temperature  after  manufacture  to 
allow  of  a  partial  re-crystallization,  the  test  is 
plainly  fallacious.  Apparently,  Dr.  Taylor  pre- 
pared his  annual  report  with  these  results  in  mind, 
for  there,  and  in  his  imper  before  the  annual 
meeting  of  the  American  society  of  microscopists 
at  Chautauqua,  Aug.  10  - 16,  he  gives  his  method 
a  still  different  exposition. 


light.  By  the  application  of  polarixed  Ji^t, 
'amorphous  crystals,'  whatever  theee  may  be, 
may  be  detected.  To  determine  whether  these 
'  amorphous  crystals '  are  of  beef -fat  or  lard,  the 
sample  is  boiled  and  slowly  cooled,  as  already  de- 
scribed, and  mounted  in  oil.  Under  these  condi- 
tions, he  now  finds,  in  accordance  with  ProfeafiCMr 
Weber,  that  butter,  lard,  and  beef- fat  all  give 
globular  crystalline  bodies  which  (apparently  with 
the  exception  of  lard)  show  the  Saint  Andrew's 
cross.  These  bodies  are  to  be  distinguished  by 
their  forms,  lard  giving  a  stellar  form,  butter  the 
well-known  '  butter  crystals,'  and  beef-fat  a  stellar 
form  with  biserrated  spines.  Dr.  Taylor  has  also 
discovered  the  noteworthy  fact  that  Tennessee 
butter  of  a  certain  grade  yields  globules  which 
are  flattened  or  indented  on  one  side !  The  above 
account  of  Dr.  Taylor's  method,  as  at  present  de- 
scribed by  him,  is  drawn  mainly  from  his  last 
annual  report  to  the  commissioner  of  agricultore, 
— his  Chautauqua  imper,  to  judge  from  the  pub- 
lished  abstract,  having  been  chiefly  a  criticism  on 
Professor  Weber's  experiments.  We  shall  endeav- 
or to  keep  our  readers  informed  of  the  changes 
which  the  method  undergoes  in  the  future. 


Dr.  Taylor's  first  step  is  now  to  search  for  fat 
crystals  in  the  test  sample  by  plain  transmitted 


THE  EARTHQUAKE  OF  AUG.  31,  1886. 

The  accompanying  map  has  been  hastily  com- 
piled from  the  great  mass  of  conflicting  data  from 
all  sources  now  available,  and  probably  gives  a 
fair  general  idea  of  the  origin  of  the  E^ock,  the 
limits  of  the  area  disturbed,  and  the  intensity  at 
many  points  within  this  area  (plotted  on  the 
American  scale  of  intensity,  1  to  5).  It  will  be 
readily  appreciateil  by  every  one  that  in  this  pre-" 
liminary  report  all  that  is  or  can  be  arrived  at  is 
to  give  a  general  outline,  as  determined  by  the 
most  probable  evidence  at  hand,  to  serve  as  a  good 
working  hypothesis  :  to  attempt  any  thing  further 
at  present  would  be  to  make  a  mere  pretence  at 
accuracy. 

A  line  of  weakness  in  the  earth's  crust  extends 
from  Troy,  N.Y.,  south-westward,  along  the  line 
of  tidewater,  past  Baltimore,  Washington,  and 
Richmond,  losing  itself  in  a  broad  flexure  soutli  of 
Raleigh.  The  cause  of  the  shock  seems  to  have 
been  a  renewed  faulting  or  displacement  along 
the  line  where  it  crosses  the  Carolinas.  This 
severe  shock  appears  to  have  had  its  origin  along 
this  line  in  central  North  Carolina  and  eastern 
South  Carolina,  at  9.49  p.m.  (75th  meridian 
time),  Aug.  81.  It  was  not  without  warning. 
For  a  long  time  slight  shocks  have  been  occa- 
sionally felt  in  North  Carolina,  and  only  a  few 
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days  preyioiuily  modemte  shocks  were  felt  near 
Charleston.  From  the  Carolmas  it  radiated  with 
great  rapidity  (from  20  to  60  miles  a  minute) 
throughout  the  g^eat  area  bounded  on  the  south 
by  the  Gulf  of  Mexico ;  on  the  north  by  Michigan, 
the  province  of  Ontario,  New  York,  and  southern 
New  England  ;  on  the  east  by  the  Atlantic  ocean, 
where  it  was  probably  felt  nearly  500  miles  at  sea ; 
and  on  the  west  by  the  central  Mississippi  valley. 
The  limits  are,  po  far  as  now  known,  as  follows  : 
central  Florida  ;  eastern  Louisiana,  Arkansas,  Mis- 
souri, and  Iowa ;  southern  Michigan  and  province 
of  Ontario ;  northern  New  York ;  and  southern 
New  Elngland.  It  was  not  felt  at  Bermuda.  The 
limits  of  the  shock,  as  here  stated  and  as  indicated 
in  the  accompanying  map,  it  is  particularly  de- 
sirable to  verify,  as  well  as  the  correct  time  at 
which  the  shock  was  first  felt  at  all  points  within 
the  disturbed  area.  It  often  happens  that  there 
are  places  within  an  earthquake  area  where  the 
shock  Is  not  perce]>tib]e,  owing  probably  to  some 
local  peculiarity  in  the  geological  formation, 
although  decidedly  noticeable  at  places  not  far 
away.  There  are  already  points  of  this  kind  men- 
tioned, —  in  Florida,  Indiana,  and  Connecticut, 
for  instance, — and  such  information  is  verv  in- 
teresting. 

The  hypothesis  has  been  advanced  by  Perrey 
that  earthquakes  are  connected  with  subterranean 
tides  due  to  the  combined  influence  of  the  sun 
and  moon,  and  analogous  to  those  in  the  ocean. 
At  a  given  point  the  earth's  strata  are  under  the 
accumulated  tension  of  centuries,  and  this  press- 
ure is  slowly  but  steadily  increasing,  until  it 
reaches  a  point  when  fracture  is  imminent. 
Twice  a  day  the  great  oceanic  tidal  waves  sweep 
along  the  coast,  the  tremendous  changes  of  press- 
ure due  to  them  being  possibly  augmented  by 
analogous  movements  beneath  the  crust ;  and  at  a 
critical  moment  they  add  *the  last  straw'  that 
determines  the  fracture.  It  is  very  interesting  to 
notice  in  this  connection  that  at  the  time  of  the 
eevere  shock  at  Charleston  this  tidal  influence  was 
at  its  maximum.  The  moon  was  in  perigee  at 
2  A.M.,  Aug.  29 :  new  moon  at  8  a.m.  the  same 
day,  acting  in  a  direct  line  with  the  sun  (the 
eclipse  of  the  sun  occurred  at  5  a.m.,  Aug.  29) : 
extremely  high  tides  occurred,  therefore,  for  sev- 
eral days  following.  The  moon's  upper  transit  at 
Charleston  occurred  at  2.22  p.m.,  on  Aug.  81.  The 
high  tide  following  (the  higher  of  the  two  daily 
tides)  was  at  9.85  p.m.,  just  twenty  minutes  before 
the  shock  occurred.  This  remarkable  coincidence 
is  of  course  extremely  interesting. 

It  seems  remarkable  that  no  sea- wave  followed 
the  shock  ;  and  indeed  it  was  providential  that  it 
did  not,  as  the  resulting  destruction  and  loss  of  life 


would  have  been  a  hundredfold  greater.  A  sea- 
wave  (often  very  incorrectly  called  a  tidal  wave) 
of  greater  or  less  size  is  the  almost  invariable  ac- 
companiment of  a  severe  shock  occurring  near 
the  seacaast. 

It  is  unnecessary  to  enlarge  here  and  now  upon 
the  general  effects  of  this  severe  earthquake,  or  to 
theorize  upon  the  causes  of  earthquakes  in  general 
or  of  this  one  in  particular,  more  than  has  already 
been  done.  Such  a  study,  to  be  of  any  value, 
must  await  the  compilation  and  elaboration  of  a 
vast  amount  of  material,  and  the  final  reports  of 
the  geologists  who  are  now  at  work  in  the  region 
of  greatest  disturbance. 


STUDY  OF   THE    EARTHQUAKE. 

The  U.  S.  geological  survey  has  undertaken  to 
make  a  study  of  the  severe  earthquake  of  Aug.  81, 
which  caused  such  great  destruction  and  loss  of 
life  at  Charleston,  S.C.  It  was  the  most  severe  on 
record  in  the  United  States,  both  as  to  the  effects 
produced  and  the  area  disturbed. 

The  study  of  phenomena  of  this  kind  is  of  the 
greatest  value  to  science  as  a  guide  to  the  knowl- 
edge of  the  nature  of  the  interior  of  the  globe,  and 
in  its  bearing  upon  every  branch  of  physics  and 
geology.  In  it  there  is  needed  a  vast  amount  of 
reliable  information,  not  only  from  points  within 
the  disturbed  area,  but  also  from  adjacent  points, 
in  order  to  acctirately  define  its  limits  ;  and  it  is 
not  only  skilled  observers  who  can  furnish  such 
information,  but  almost  every  one  can  contribute 
valuable  facts.  It  is  therefore  confidently  hoped 
that  facts  of  interest  will  be  sent  in  at  once  to  the 
U.  S.  geological  survey  at  Washington  while  they 
are  still  fresh  in  the  memory.  Newspapers  can 
render  great  assistance  by  giving  wide  publicity 
to  this  call,  and  by  sending  copies  of  their  issues 
containing  information  about  the  local  effects  of 
the  shock.  Attention  to  the  points  mentioned 
below  will  add  greatly  to  the  value  of  the  in- 
formation, and  facilitate  its  elaboration  and 
study. 

Write  on  one  side  only  of  the  paper.  After  dating 
the  letter  as  usual  (giving  also  the  locality  where 
the  observation  was  made,  if  not  the  same),  write 
'  Answers  to  circular  No.  2.'  State  the  observer's 
sitiuition  (whether  in  the  house  or  out  of  doors,  up 
stairs  or  down,  sitting,  standing,  walking,  reading, 
etc.) ;  also,  if  possible,  the  character  of  the  ground 
(whether  rocky,  earthy,  sandy,  etc.)  Then  an- 
swer the  following  questions,  referring  to  them  by 
number  only :  — 

1 .  Was  an  earthquake  felt  at  your  place  the  even- 
ing of  Aug.  81,  1886,  or  within  a  few  days  of  that 
time  ?    Negative  answers  to  this  will-  be  of  great 
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interest  from  any  points  within  the  disturbed  area, 
and  especially  from  points  near  its  limits  ;  that  is, 
southern  Florida;  central  Mississippi,  Arkansas, 
Missouri,  and  Iowa  ;  south-eafitem  Minnesota  and 
Wisconsin ;  central  Michigan  :  southern  i)ortion 
of  the  province  of  Ontario  ;  northern  New  York  ; 
southern  Vermont  and  New  Hampshire ;  and 
eastern  Massachusetts ;  also  from  the  western 
part  of  the  Atlantic  and  northern  part  of  the 
Gulf. 

2.  At  what  hour,  minute,  and  second  of  standard 
time  was  it  felt  ?  When  this  can  be  accurately 
given,  it  is  of  the  very  greatest  importance.  Be 
particularly  careful  to  state  whether  it  is  standard 
(railway)  time  or  local  time ;  whether  the  watch 
or  clock  was  compared  with  some  standard  clock 
at  a  railway-station  or  elsewhere,  how  soon,  what 
the  error  was,  and  whether  you  corrected  your 
observation  by  this  comparison  or  not. 

3.  How  long  did  its  perceptible  motion  con- 
tinue? 

4.  Was  it  accomjuinied  by  any  unusual  noise? 
If  so,  describe  it. 

5.  Was  there  more  than  one  shock  felt  ?  If  so, 
how  many?  Where  several  were  felt,  give  accu- 
rately, or  even  roughly,  the  number,  duration,  and 
character  of  each,  and  the  interval  between  them. 

6.  Which  of  the  following  nkeasures  of  intensity 
would  best  describe  what  happened  in  your  vicin- 
ity?—  No.  1.  Very  light;  noticed  by  a  few  pei^ 
sons ;  not  generally  felt.  No.  2.  light ;  felt  by 
the  majority  of  persons  ;  rattling  of  windows  and 
crockery.  No.  8.  Moderate  ;  sufficient  to  set  sus- 
pended objects,  chandeliers,  etc.,  swinging,  or  to 
overthrow  light  objects.  No.  4.  Strong ;  sufficient 
to  crack  the  plaster  in  houses  or  to  throw  down 
some  bricks  from  chimneys.  No.  5.  Severe ;  over- 
throwing chimneys,  and  injuring  the  walls  of 
houses. 

7.  Do  you  know  of  any  other  cause  for  what 
happened  than  an  earthquake?  Give  also  any 
further  particulars  of  interest,  stating  whether  they 
are  from  observation  or  hearsay  :  for  instance, 
whether  the  shock  seemed  like  a  tremor  or  jar,  or 
an  undulatory  movement ;  and  whether  it  seemed 
to  come  horizontally  or  vertically  ;  whether  any 
idea  of  direction  of  shock  was  formed,  and  if  peo- 
ple agreed  in  their  idea  as  to  such  direction.  Men- 
tion any  unusual  condition  of  the  atmosphere  ;  any 
strange  effects  on  animals  (it  is  often  said  that 
they  will  feel  the  first  tremors  of  a  shock  some 
time  before  people  notice  it  at  all) ;  character  of 
damage  to  buildings  ;  general  direction  in  which 
walls,  chimneys,  etc.,  were  overthrown.  Spiings, 
rivers,  and  wells  are  often  noticeably  affected  by 
even  slight  shocks,  and  such  facts  are  especially 
interesting.  If  a  clock  was  stopped,  give  the  time  it 


in  dicated,  and  some  idea  as  to  how  fast  or  bow  slow 
it  was,  its  position,  the  direction  in  which  it  was 
standing  or  facing,  and  the  approximate  weight 
and  length  of  the  pendulum.  If  a  cbandeKer  wai 
noticed  to  swing  decidedly,  deecribe  it  and  state 
direction  of  swing.  If  pictures  ewong,  Btate  di- 
rection of  wall,  and  whether  pictures  on  the  wall 
at  right  angles  to  it  were  also  put  in  motion.  If 
doors  were  closed  or  opened,  state  the  direction  of 
the  wall  in  which  they  were  set.  All  such  little 
facts,  if  only  noticed,  remembered,  and  recorded, 
are  of  great  value. 

At  end  of  letter  give  name  of  the  observer,  if 
other  than  the  writer.  A  moment's  thought  will 
show  the  impossibility  of  an  immediate  acknowl- 
edgment of  every  letter  received,  although  each 
one  will  have  its  share  in  contributing  to  the 
value  of  the  result,  as  it  finally  appears  in  the 
public  press  and  the  official  publications  of  the 
survey. 

Address  simply,  Division  of  volcanic  geology, 
U.  S.  geological  survey,  Washington,  D.C. 

Everett  Hayden,  Aniglant  Qeologui. 


THE   FRENCH  ASSOCIATION  FOR  THE 
ADVANCEMENT  OF  SCIENCE, 

The  French  association  for  the  advancement  of 
science  held  its  fifteenth  annual  meeting  in  Nancy, 
the  12th  of  August  and  the  week  following. 
Nancy,  one  of  the  frontier  towns,  near  the  German 
limit,  is  a  very  handsome  and  pleasant  city.  It  is 
very  prettily  built,  and  contains  old  monuments  of 
a  striking  effect.  It  is  also  a  scientific  and  literaiy 
town,  and  many  able  savants  or  writers  hold  a 
position  in  the  university.  The  meeting  was  a  very 
successful  one,  in  that  a  large  number  of  members 
were  present,  and  the  papers  submitted  wete 
numerous  and  satisfactory.  The  president  was 
M.  Friedel,  the  well-known  chemist,  the  succeasor 
of  Wtlrtz  in  the  Sorbonne,  and  one  of  his  best  and 
most  affectionate  pupils.  In  his  address  to  the 
meeting  the  first  day,  he  made  it  known  that  the 
Association  scientifique,  founded  by  Leverrier,  ia 
to  be  soon  combined  with  the  French  associatioo 
under  the  name  of  the  latter.  The  greater  part  of 
M.  Friedel's  address  was  concerning  recent  prog- 
ress in  chemistry  and  mineralogy.  After  having 
recalled  M.  Moissan's  successful  experiment,  by 
which  fluor  has  been  isolated  for  the  first  timet 
and  M.  Lecoq  de  Boisbaudran's  interesting  re- 
searches oonoeming  two  new  metals,  he  spoke  at 
length  on  the  artificial  synthesis  of  different  com- 
pounds, such  as  those  of  felspars  and  some  preciooa 
stones.  After  M.  FriedePs  address,  M.  CoUignmit 
tlie  secretary-general,  briefly  recalled  the  principal 
points  of  the  association's  history  for  the  past 
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jear,  alladiog  to  the  Grenoble  meeting  and  the 
excursions  made  in  the  neighborhood,  mentioning 
the  names  of  deceased  members :  Bouquet,  Bonley, 
Jamin,  Robin,  Dechambre,  Ck)urtj,  and  others. 
M.  A.  Volland,  mayor  of  Nancy,  greeted  the 
association  with  heartfelt  words.  M.  E.  Galante 
spoke  on  the  financial  state  of  the  association, 
which  is  very  satisfactory.  The  expenses  are  for 
the  publication  of  the  yearly  volume  recording  the 
acts  of  the  association  and  the  different  works  sut)- 
mitted  ;  many  grants  for  scientific  researches  are 
also  included. 

Some  interesting  discussions  have  been  held  in 
the  meetings  of  the  different  sections.    One  of  the 
best  took  place  in  the  agricultural  section,  and  the 
topic  was  wheat*production.   Many  experimenters 
and  able  specialists  took  part  in  this  discussion, 
such  as  Frederic  Passy,  Levasseur,  Alglave,  Dehe- 
rain,  Orandeau,  Raffalovich,  etc.      M.  Deh^rain 
spoke  on  the  best  manner  of  getting  the  most 
wheat  at  least  cost  price,  which  is,  I  think,  the 
universal  desideratum,  applying  not  only  to  wheat, 
but  to  all  that  can  be  manufactured  or  grown. 
M.  Deherain  said  that  the  great  objection  to  the 
use  of  a  large  amount  of  manure  is  the  *  laying ' 
which  usually  occurs.     But  the  '  laying '  can  very 
well  be  avoided  if  some  trouble  is  taken  in  select- 
ing the  wheat  species.   According  to  M.  Deh^rain's 
experiments,  the  Scotch  red  wheat,  the  Shirley, 
and  the  Browick  are  not  subject  to  '  laying/  and 
the  crop  is  a  very  fine  one  when  manure  is  liber- 
ally used  ;  85  or  40  quintaux  of  wheat,  and  00  or 
80  of  straw,  sometimes  bringing  more  than  500 
francs  per  hectare.    M.  Porion  has  even  been  able, 
in  the  Pas-de<!alais,  to  obtain  crops  four  times 
more  abundant  than  the  mean  average  of  French 
crops.     M.  Sagnier  siK>ke  of  Indian  wlieat,  the 
liero  of  the  day,  but  a  very  unwelcome  one.     It 
seems  that  India  is  growing  wheat  very  success- 
fully, and  the  increased  extension  of  railways 
helps  this  production  in  a  marked  manner.     In 
1870,  ten  years  ago,  India  had  twelve  thousand 
kilometres  of  railway,  and  one  and  a  half  million 
hectares  planted  with  wheat.    At  present  there 
are  thirty  thousand  kilometres  of  the  former,  and 
twelve  million  hectares  of  the  latter.   In  ten  years 
the  wheat-crop  has  increased  eightfold  :  it  has 
doubled  in  the  last  three  years.    But  this  cannot 
be  all,  and  the  wheat-crop  must  certainly  become 
greater  still.     M.  Sagnier  believes  it  may  certainly 
become  double  what  it  is  at  present,  and  four 
times  as  large  as  that  of  France  at  this  time.     M. 
Alglave  agrees  with  M.  Sagnier,  because,  he  says, 
although  the  inhabitants  of  North  India  have 
taken  to  using  wheat  for  their  food,  those  of  the 
aonth  keep  eating  rice,  which  does  not  sell  so 
easUy  ;  and  all  their  wheat  they  willingly  sell,  in- 


asmuch as  rice-culture  does  not  interfere  with 
wheat.  Rice  requires  a  watery  soil,  which  does 
not  suit  wheat ;  so  that  they  will  continue  grow- 
ing rice  in  the  valleys,  and  wheat  on  the  hillsides. 
At  all  events,  the  enormous  extension  of  wheat- 
culture  in  India  is  a  matter  of  no  little  anxiety  to 
European  agriculturists. 

In  the  anthro|X)logical  section,  M.  Cartailhac 
read  a  paper  concerning  primitive  burial  rites.  In 
1880  some  Danish  anthropologists,  Bruzelius,  Boye, 
and  Hildebrand,  believed  that  in  many  cases 
primitive  men  were  accustomed  to  bury  only  the 
bones,  after  the  flesh  bad  disappeared.  M.  Car- 
tailhac, following  up  this  idea,  remarked  that  in 
many  savage  countries  the  fact  is  quite  true.  In 
the  Andaman  Islands,  for  instance,  as  £.  H.  Man 
has  recently  noticed,  the  body  is  buried  for  a  time 
only,  then  unearthed  when  the  fiesh  has  been  de- 
composed ;  and  a  similar  custom  is  met  with  in 
many  instances.  M.  Cartailhac  proves  that  this 
fact  is  also  established  in  regard  to  primitive  man- 
kind, and  that  at  the  age  du  Reune  —  nothing  being 
known  of  the  burial  rites  of  the  stone  age  —  the 
real  burial  was  performed  only  when  the  body 
was  deprived  of  flesh.  In  the  Menton  caves,  for 
instance,  the  bodies  were  certainly  buried  in  the 
skeleton  state.  The  same  is  true  of  the  age  de  la 
pierre  poUie.  Upon  the  whole,  M.  Cartailhac  be- 
lieves that  the  custom  of  letting  corpses  putrefy 
before  giving  them  a  definitive  burial  has  been  a 
very  prevalent  one.  It  is  curious  enough  to 
notice  that  in  Spain  no  king  is  laid  in  his  burial- 
ground  before  the  death  of  his  successor:  the 
dead  king  remains  in  the  PutridOf  as  it  is  called, 
till  his  successor  comes  to  take  his  place. 

In  the  medical  section  I  notice  no  very  inter- 
esting papers  yet,  that  is,  none  of  general  interest. 
There  have  been  no  general  meetings  at  this  ses- 
sion, as  there  usually  are,  —  none  save  the  gen- 
eral assembly  of  the  first  day.  Some  interesting 
excursions  have  been  made  in  the  neighborhood. 
One  had  been  projected  to  Mount  Douon,  a  moun- 
tain on  the  German  territory;  but  the  German 
authorities,  not  knowing  the  nature  of  the  French 
association,  had  asked  that  no  excursion  should 
be  made  :  so  it  was  deemed  better  to  abandon  the 
project.  Only  two  or  three  persons  went  up,  and 
found  a  small  body  of  troops  and  some  local 
German  authorities.  But  it  was  ascertained  that 
the  intentions  of  the  association  had  been  en- 
tirely misunderstood,  the  German  authorities 
knowing  nothing  of  the  association,  and  believing 
it  to  have  political  objects.  The  absurdity  of  the 
notion  was  ridiculed,  and  no  more  was  thought 
about  it. 

The  next  meeting  will  take  place  in  Toulouse, 
and  the  following  one,  for  1888,  in  Oran  (Algeria). 
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LONDON  LETTER. 

Another  of  the  yeteran  E^nglish  naturalists  has 
just  passed  away,  after  a  long  illness,  in  the  per- 
son of  Mr.  George  Busk,  F.R.S.,  F.G.S.,  etc.  By 
profession  a  medical  man,  and  for  many  years 
consulting  surgeon  to  the  Seamen's  hospital  at 
(Greenwich,  he  was  one  of  those  who  sacrificed  his 
professional  prospects  to  a  love  of  science  for  its 
own  sake,  and  made  his  reputation  chiefly  as  a 
teacher  and  examiner  in  the  subjects  of  com- 
parative anatomy  and  histology,  in  connection 
with  the  Royal  college  of  surgeons  and  the  Uni- 
versity of  London.  He  was  one  of  the  translators 
and  editors  of  Kdlliker's  *  Manual  of  human 
histology/  and  sole  editor  of  Wedl's  *  Rudiments 
of  pathological  histology-.*  In  1872-73  he  was 
vice-president  of  the  Royal  society,  and  for  about 
ten  years  was  the  secretary  of  the  Linnean  society. 
When  an  inspector  of  physiological  laboratories 
was  needed  under  the  vivisection  act,  Mr.  George 
Busk  was  appointed  to  the  post,  which  he  held, 
with  great  advantage  to  science,  up  to  the  time  of 
his  death. 

A  severe  colliery  explosion  has  just  taken  place 
in  one  of  the  deep  pits  (1,410  feet)  of  the  Lanca- 
shire coal-fields,  by  which  nearly  forty  lives  were 
sacrificed  :  but  one  of  the  few  survivors  is  able  to 
give  most  important  evidence  on  the  behavior  of 
the  Davy  lamp,  and  its  share  in  causing  this  par- 
ticular explosion.  From  the  heaving  of  the  coal, 
a  sudden  rush  of  gas  came  out  upon  his  partner's 
lamp,  the  flame  rapidly  elongated  inside,  and  in  a 
very  short  time  the  gauze  was  seen  to  burst,  and 
the  explosion  took  place.  This  danger  was  not 
unknown  to  Davy,  but  it  has  hitherto  been  con- 
sidered that  the  elongation  of  tlie  flame  gave  suf- 
ficient warning  to  enable  the  miner  to  escape  to 
a  place  of  safety.  In  the  present  instance  it 
seems  clear  that  the  three  stages  followed  each 
other  too  c|uickly,  the  result  being  a  lamentable 
sacrifice  of  life. 

Considerable  attention  has  been  directeil  of  late 
to  the  performances  of  the  Marchant  engine,  for 
which  it  is  claimed  that  the  difficult  problem  of 
the  return  to  the  boiler  of  steam  wliich  would 
otherwise  be  wasted  has  now  been  practically 
solved  by  it.  Several  stringent  tests  have  been 
made  of  this  engine  under  the  superintendence  of 
responsible  engineers  previously  unacquainted 
with  it,  and  the  result  of  one  of  the  most  recent 
may  be  here  given.  •*Th€  stated  eflfective  horse- 
power of  the  engine  (98.8)  was  therefore  obtained 
at  the  expenditure  of  0.803  pounds  Welsh  coal  per 
horse-power  per  hour,  and  we  hereby  certify  to 
such  ascertained  result.'*  The  boiler  pressure  was 
241  pounds  per  square  inch ;  the  average  vacuum 
In  the  condenBer,  17  inches ;  and  the  speed,  125 


revolutions  per  minute.  The  results  thus  obtained 
work  out  to  a  fraction  over  half  a  pound  per 
indicated  horse-power  per  hour.  The  economy  in 
coal  is  such,  that  it  is  calculated  that  the  Penin- 
sular and  oriental  steamship  company  would 
save  £1,000  ($5,000)  per  day  by  the  use  of  such 
engines.  As  the  condenser  occupies  only  a 
sixteenth  of  the  space  of  an  ordinary  water-con- 
denser, it  is  adaptable  to  locomotives,  which 
might,  says  Mr.  Marchant,  the  inventor,  be  built 
to  run  1,000  miles  without  a  fresh  supply  of  water. 

The  season  of  annual  congresses  has  now  well 
begun.  Allusion  was  recently  made  in  this  cor- 
respondence to  that  of  the  naval  architects  in 
Liverpool,  a  concise  summary  of  whose  work  ap- 
pears in  Nature  for  Aug.  12,  and  will  well  repay 
careful  perusal.  The  mechanical  engineers  hold 
theirs  in  London  during  the  present  week.  The 
controversy  upon  women's  education,  revived  by 
Dr.  Withers  Moore  in  his  presidential  address  at 
the  British  medical  association  last  week,  has 
already  received  contributions  by  cable  from  the 
United  States,  and  has  attracted  much  attention 
here.  Tlie  educated  layman's  view  of  it  is  forcibly 
set  forth  in  an  article  headed  '  A  plea  for  silly 
mothers  *  in  the  Pall  Mall  gazette^  from  which 
the  following  sentences  may  be  quoted.  **  Where 
Dr.  Moore  has  gone  astray  is,  that  while  he  wants 
to  prove  that  the  higher  education  unfits  women 
to  l^e  mothers,  all  he  does  is,  that  overpressure 
does  so :  of  course  it  does.  Overpressure  is  bad 
for  w^omen  ;  so  it  is  for  men.  Some  women  are 
not  fit  for  professional  careers  ;  neither  are  some 
men.  .  .  .  We  no  longer  aspire  to  shut  women 
out  of  the  world  in  mediaeval  seclusion ;  our  aim 
is  rather  to  keep  them  among  its  stir  and  strife  in 
protected  and  shepherded  peace,  and  in  tliat  work 
there  is  as  much  call  upon  the  new  chivalry  as 
ever  was  made  in  an  earlier  civilization  upon  the 
knights  of  tlie  lance  and  spear.** 

Dr.  J.  S.  Billings's  address  on  the  position  and 
])ro8iject«  of  the  medical  profession  in  America 
excited  very  great  interest,  as  did  the  invitations 
from  the  American  representatives  to  attend  the 
International  medical  congress  to  be  held  next 
year  in  Washington.  The  present  meeting  has 
been  more  cosmopolitan  than  any  former  one,  a 
hundred  members  coming  from  the  continent, 
United  States,  or  colonies,  while  there  were  mem- 
bers from  Costa  Rica,  Calcutta,  Japan,  and  South 
Africa. 

A  very  interesting  discussion,  which  has  a 
scientific  side  to  it,  is  going  on  with  reference  to 
the  permanency  of  water- color  pictures ;  and  so 
much  public  interest  has  been  aroused,  that  a 
committee  has  been  appointed  by  the  *  lords  of  the 
committee  of  council  on  education '  to  investigate 
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and  report  on  the  matter.  The  advocates  of  the 
permanency  of  water  as  a  medium  for  color^paint- 
ing  cite  in  support  of  their  views  the  fact  that  the 
ancient  Egyptians,  whose  pictures  in  some  cases 
are  apparently  as  fresh  and  bright  to-day  as  when 
first  executed  two  or  three  thousand  years  ago, 
used  water-colors.  Old  manuscripts,  illuminated 
in  water-colors  several  centuries  ago,  do  not  ap- 
pear to  have  diminished  in  brilliancy.  On  the 
other  hand,  there  are  undoubted  cases  of  fading 
of  pictures  by  Turner  and  others,  owing  to  pro- 
longed exposure  to  sunlight.  A  comparison  of 
collections  of  oil  and  water  color  pictures  of 
equal  age,  however,  seems  to  show  that  the  former 
are  at  least  as  liable  to  fade  as  the  latter.  Such 
colors  as  ochres  and  siennas  are  permanent  in 
both  mediums,  while  lakes  are  fugitive  in  both, 
and  the  madder  colors  are  generally  considered 
lasting.  A  few  years  ago,  Mr.  Holman  Hunt 
took  much  trouble  to  investigate  the  purity  of 
artists*  colors,  which,  he  found,  were  frequently 
adulterated.  The  results  he  communicated  at  the 
time  to  the  Society  of  arts.  It  is  now  suggested 
that  a  more  extended  official  investigation  should 
be  made  of  the  whole  subject,  on  the  lines  which 
he  then  indicated,  includhig  in  the  research  the 
action  of  the  electric  light,  as  well  as  that  of  sun- 
light, upon  pure  and  adulterated  pigments,  and 
mixtures  thereof.  W. 

Loodoo,  Aag.  IS. 


NOTES  AND   NEWS. 

The  two  hundred  and  fiftieth  anniversary  of 
the  foundation  of  Harvard  university  will  be  cele- 
brated on  the  sixth,  seventh,  and  eighth  days  of 
November  next.  On  Saturday,  the  6th,  under- 
graduates day,  the  students  of  the  university  will 
celebrate  the  event  by  literary  exercises  in  the 
morning,  athletic  sports  in  the  afternoon,  and  a 
torchlight  procession  in  the  evening.  On  Sunday, 
the  7th,  foundation  day,  the  anniversary  of  the 
paaage  by  the  gi^neral  court  of  the  colony  of  Mas- 
sachusetts Bay,  of  the  memorable  vote,  **The 
court  agree  to  give  four  hundred  pounds  towards 
a  school  or  college,  whereof  two  hundred  pounds 
shall  be  paid  the  next  year,  and  two  hundred 
pounds  when  the  work  is  finished,  and  the  next 
court  to  appoint  where  and  what  building,"  there 
will  be  commemorative  exercises,  under  the  direc- 
tion of  the  college  authorities,  in  Appleton  chapel, 
conducted  in  the  morning  by  Rev.  Francis  G.  Pea- 
body,  and  in  the  evening  by  the  Rev.  Phillips 
Brooks.  On  this  day  clerical  graduates  of  the  uni- 
Tendty  are  requested  to  refer  in  their  pulpits,  if 
the  circumstances  permit,  to  this  act  of  the  infant 
colony,  and  the  benefits  which  have  followed  from 


it.  On  Monday,  Nov.  8,  alumni  day,  the  gradu- 
ates of  all  departments  of  the  university,  and 
guests,  will  meet  in  Massachusetts  hall,  at  10  a.m., 
and  proceed  thence  to  Sanders'  theatre,  under 
escort  of  the  undergraduates,  where  an  address 
will  be  made  by  James  Russell  Lowell,  and  a 
poem  delivered  by  Oliver  Wendell  Holmes,  and 
honorary  degrees  will  be  conferred  by  the  univer- 
sity. In  the  afternoon  the  association  of  the 
alunmi,  composed  of  all  graduates  of  the  college, 
with  their  invited  guests,  will  have  a  collation  in 
Memorial  hall.  It  is  suggested  that  the  members 
of  Harvard  clubs  in  the  various  cities  of  the  United 
States  who  are  unable  to  attend  the  celebration  at 
Cambridge  should  commemorate  the  day. 

—  The  American  public  health  association  will 
convene  at  Toronto,  Canada,  Tuesday,  Oct.  5,  and 
continue  four  days.  The  executive  committee 
have  selected  the  following  topics  for  considera^ 
tion  at  said  meeting :  the  disposal  of  the  refuse 
matters  of  cities  and  towns ;  the  condition  of 
stored  water-supplies,  and  their  relation  to  the 
public  liealth ;  the  best  methods  and  the  apparatus 
necessary  for  the  teaching  of  hygiene  in  the  public 
schools,  as  well  as  the  means  for  securing  uni- 
formity in  such  instruction  ;  recent  sanitary  ex- 
periences in  connection  with  the  exclusion  and 
suppression  of  epidemic  disease  ;  the  sanitary  con- 
ditions and  necessities  of  school-houses  and  school- 
life  ;  the  preventable  causes  of  disease,  injury, 
and  death  in  American  manufactories  and  work- 
shops, and  the  best  means  and  appliances  for 
preventing  and  avoiding  them  ;  plans  for  dwelling- 
houses.  At  the  last  annual  meeting  of  the  asso- 
ciation, a  resolution  creating  a  section  of  state 
boards  of  health  was  adopted.  A  meeting  of  the 
representatives  of  the  state  boards  of  health  has 
been  called  by  the  secretary  of  the  Conference  of 
state  boards  of  health,  on  Monday,  Oct.  4,  and  it 
is  expected  that  the  said  representatives  will  on 
that  day  organize  the  section. 

—  The  hydrographic  office  has  received  the  fol- 
lowing note  :  Aug.  81,  at  9.45  p.m.,  the  steamer 
City  of  Palatka,  Captain  Voegel,  when  a  mile  and 
a  half  north  of  Martin's  industry  light  ship  (off  the 
coast,  south  of  Charleston),  in  eight  and  a  half 
fathoms  of  water,  experienced  a  terrible  rum- 
bling sensation,  lasting  a  minute  and  a  half.  There 
was  quite  a  heavy  sea  from  the  south-east  after 
leaving  Charleston  bar  at  5.30  p.m.  When  this 
rumbling  sensation  took  place,  the  wave-motion 
ceased.  It  was  a  perfect  calm  during  the  rum- 
bling :  after  that,  the  usual  motion  of  the  south- 
east swell  took  place.  The  wind  at  the  time  was 
south-west,  light,  weather  cloudy,  barometer  80** 
01',  thermometer  80^.     The  sensation  resembled  a 
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Bhip  scraping  a  pebbly  bottom,  and  the  vibration 
of  the  ship  was  very  great. 

—  A  very  interesting  account  of  an  epidemic  of 
malaria  in  eastern  Massachusetts  is  given  by  Dr. 
L.  B.  Adams  in  the  Boston  medical  and  surgical 
journal.  This  epidemic  of  intermittent  fever  oc- 
curred in  the  summer  of  1885,  and  its  chief  force 
was  felt  at  South  Fraraingham.  The  infected  dis- 
trict contains  one-third  of  the  area  and  one-fifth 
of  the  population  of  the  village.  Five-sevenths  of 
the  houses  had  cases  in  them.  In  some  instances 
every  occupant  was  attacked.  A  few  scattered 
cases  were  seen  in  June  and  .July.  At  the  close 
of  July  there  was  a  change  of  weather  and  a 
heavy  fall  of  rain.  This  was  immediately  followed 
by  the  appearance  of  many  cases.  August  was 
colder  than  it  had  been  for  fifteen  years,  and  the 
rainfall  great,  more  than  seven  inches.  Between 
the  end  of  July  and  the  latter  part  of  September, 
when  the  disease  began  to  decline,  more  than  two 
hundred  cases  were  seen  and  reported  by  the 
physicians.  It  was  thought  by  some  that  the  dis- 
ease was  attributable  to  the  drinking-water.  The 
full  history  of  this  epidemic,  and  the  views  of  Dr. 
Adams,  will  doubtless  be  given  in  the  future,  and 
we  shall  then  refer  to  this  subject  again. 

— Special  attention  should  be  paid  by  bathers 
to  the  exclusion  of  salt  water  from  the  mouth  and 
ears.  Many  oases  of  inflammation  of  the  ear,  fol- 
lowed by  severe  and  lasting  trouble,  even  to  deaf- 
ness, are  chargeable  to  the  neglect  of  this  precau- 
tion. Incoming  waves  should  never  be  received 
in  the  face  or  the  ears,  and  the  sea-water  which 
enters  the  ears  when  floating  or  diving  should  be 
wiped  out  by  soft  cotton  :  indeed,  the  best  plan  is 
to  plug  the  openings  of  the  ears  with  cotton,  which 
is  to  be  kept  there  during  the  bath. 

—  The  new  State  board  of  health  of  Massa- 
chusetts is  composed  of  seven  gentlemen,  two  of 
whom  are  physicians, — one  a  regular,  Dr.  H.  P. 
Walcott,  who  is  president  of  the  board ;  and  the 
other,  Dr.  E.  U.  Jones,  a  homoeopathist.  Dr. 
S.  W.  Abbott,  a  well-known  sanitarian,  has  been 
appointed  secretary. 

—  Profs,  von  Frisch  and  Ullman  of  Vienna, 
after  careful  and  exhaustive  study,  confirm  the 
views  of  Pasteur  as  to  the  possibility  of  prevent- 
ing the  development  of  rabies  by  inoculations  with 
the  virus  obtained  from  rabbits,  and  are  now  pre- 
pared to  treat  the  victims  of  rabid  dogs. 

— Sea-bathing  is  now  so  generally  practised, 
and  death  by  drowning  so  common,  that  every 
person  should  familiarize  himself  with  some 
method  of  resuscitation  ;  and  if  each  community 
living  upon  the  seashore  or  upon  the  banks  of 


rivers  or  bays  would  organize  a  life-saving  aervioe, 
or  obtain  instruction  in  this  important  subject, 
many  lives  which  are  now  sacrificed  would  un- 
doubtedly be  saved.  One  of  the  simplest  methods 
of  artificial  respiration  is  that  which  Mr.  J.  A. 
Francis  has  described  in  the  British  medical  jour^ 
nal.  The  body  of  the  patient  is  laid  on  the  back, 
with  clothes  loosened,  and  the  mouth  and  nose 
wiped  ;  two  bystanders  pass  their  right  hands 
under  the  body  at  the  level  of  the  waist,  and 
grasp  each  other*s  hand,  then  raise  the  body  until 
the  tix)s  of  the  fingers  and  the  toes  of  the  subject 
alone  touch  the  ground  ;  count  fifteen  rapidly ; 
then  lower  the  body  fiat  to  the  ground,  and  press 
the  elbows  to  the  side  hard  ;  count  fifteen  again ; 
then  raise  the  body  again  for  the  same  length  of 
time  ;  and  so  on,  alternately  raising  and  lowering. 
The  head,  arms,  and  legs  are  to  be  allowed  to 
dangle  down  freely  when  the  body  is  raised. 

—  Two  more  persons  inoculated  by  Pasteur  for 
the  prevention  of  rabies,  after  having  been  bitten 
by  rabid  dogs,  have  died.  Of  fifty-four  persons 
bitten  by  mad  wolves,  fourteen  have  died. 

—  One  of  the  leading  men  of  Edgefield  county, 
S.C.,  is  reported  to  have  died  this  week  frcmi 
rabies,  after  an  illness  of  but  twelve  hours.  The 
bite  was  received  in  May  from  a  rabid  dog,  and 
produced  no  trouble  until  the  day  before  his  death. 

—  In  a  little  pamphlet,  under  date  of  Aug.  22, 
the  Hon.  \V.  E.  Gladstone  has  given  his  views  on 
'  The  Irish  question '  as  it  now  stands,  with  a  his- 
tory of  the  movement  for  self-government  and  an 
indication  of  the  lessons  taught  by  the  recent 
election.  This  has  been  published  on  this  side  by 
Charles  Scribner's  Sons,  New  York. 

— '  A  catalogue  of  minerals,'  by  Albert  H. 
Chester  (New  York,  WUey,  1886),  is  intended  to 
embrace  all  English  names  now  in  use  in  the 
nomenclature  of  mineralogy.  It  includes  species, 
varieties,  and  synonymes.  Dead  and  useless 
names  have  been  omitted,  so  that  the  catalogue 
can  be  conveniently  used  as  a  ciieck-list  and  in 
cataloguing  collections. 

—  The  weather  report  for  August,  from  obser- 
vations taken  at  Lawrence,  Kan.,  shows  that  the 
month  was  one  of  the  three  hottest  Augusts  on 
record.  There  were  eleven  days  with  temperature 
below  the  average  for  the  season,  but  the  remaining 
twenty  days  were  excessively  hot ;  and  the  week 
from  the  11th  to  the  17th  surpassed  any  week 
since  August,  1874.  The  July  drought  was  broken 
on  the  1st  by  a  copious  shower.  There  w^ere  seven 
other  serviceable  rains  during  the  month,  but  no 
rain  sufficiently  heavy  to  wet  the  ground  to  a 
greater  depth  than  two  inches. 
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—  Glanders  is  said  to  be  quite  prevalent  am<Ag 
horses  at  the  present  time.  The  New  York  state 
board  of  health  has  discovered  six  cases  at  Middle- 
town. 

—  The  Paris  ConseU  municipal  has  ceded  to  the 
Society  of  the  Institut  Pasteur  for  ninety-nine 
years  the  ground  upon  which  the  institute  is  built. 
The  following  official  statement  has  just  been 
made  :  The  whole  number  of  persons  treated  by 
Pasteur  is  1,656  (of  these,  15  have  died) ;  1,009  of 
these  were  French  (3  of  them  died) ;  182,  includ- 
ing 50  bitten  by  rabid  wolves,  were  Russians  (3  of 
these  bitten  by  dogs,  and  8  by  wolves,  have  died) ; 
20  were  from  Roumania,  with  one  death  ;  of  the 
others,  59  were  from  England,  17  from  Austria, 
74  from  Algeria,  18  from  America,  2  from  Brazil, 
42  from  Belgium,  58  from  Spain,  7  from  Greece, 
8  from  Holland,  25  from  Hungary,  105  from  Italy, 
20  from  Portugal,  2  from  Turkey,  and  2  from 
Switzerland  (of  all  these,  not  one  has  as  yet  died  : 
the  total  mortality,  therefore,  is  less  than  one  per 
cent,  —  a  most  striking  commentary  upon  the 
views  of  those  who  declare  Pasteur*s  methods  a 
failure). 

—  At  the  last  meeting  of  the  American  associa- 
tion, Eugene  Michel  Chevreul,  on  the  motion  of 
the  section  of  chemistry,  was  elected  an  honorary 
fellow,  the  second  only  on  the  rolls  of  the  associa- 
tion. 


LETTERS  TO  THE  EDITOR. 

\*Corretpondent»  art  rtqu9§ted  to  bt  a$  britf  cm  pouibU.    The 
writer't  name  to  in  ail  e<ue§  required  aa  prooif  af  ooodfaUK 

Dynamite  ezploiioni. 

In  its  issue  of  the  first  inst. ,  referring  to  the  recent 
Chicago  explosion,  the  New  York  Herald  publishes, 
under  the  heading  *  Teachings  of  the  explosion,'  an 
article  containing  *■  some  things  '  claimed  to  be  *  in- 
structive and  important/  but  which  are  so  incorrect 
as  to  be  neither.  In  this  article  it  says,  '*But  we 
know  now,  happily  at  the  cost  so  far  of  but  two 
human  lives,  some  things  that  are  instructive  and  im- 
portant. One  is,  that  a  huge  mass  of  dynamite,  say 
ten  tons,  even  when  blended  with  five  times  its  weight 
of  gunpowder,  expends  its  main  force  downwuti, 
thus  verifying,  on  a  vast  scale,  a  fact  known  of  the 
explosion  of  much  smaller  quantities  of  dynamite. 
Another  fact  is,  that  dynamite,  even  in  huge  volumes, 
is  less  likely  to  ignite  neighboring  masses  of  explosives 
in  such  a  casualty  than  an  unmixed  mass  of  gun- 
powder would  be.  There  were  ten  large  magazines 
close  to  the  Laflin  &  Rand,  and  all  escaped  ignition." 

The  above  statement,  that  *  a  huge  mass  of  dyna- 
mite,' in  exploding,  *  expends  its  main  force  down- 
ward/ and  the  deduction  that  this  verifies,  *'  on  a 
vast  scaUy  &  f<^<^  known  of  the  explosions  of  much 
smaller  quantities  of  dynamite,'*  are  so  scientifically 
inaccurate  as  to  need  correction.  The  fact  is,  dyna- 
mite explodes  with  equal  force  in  all  directions,  and 
that,  at  whatever  point  it  meets  with  the  greatest 


resistance,  at  that  point  it  is  most  destructive, 
whether  it  is  upward,  downward,  or  laterally. 

It  is  a  common  error,  however,  that  dynamite 
always  '  expends  its  main  force  downward,'  which 
arises,  probably,  from  the  fact  that,  in  the  majority 
of  re|vorted  dynamite  explosions,  it  has  met  with  the 
greatest  resistance  from  the  earth,  and  therefore  has 
exhibited  its  '  main  force '  in  that  direction. 

Mr.  G.  M.  Roberts,  manager  of  the  Nobel's  explo- 
sives company,  London,  writes  as  follows  to  the  Lon- 
don Time» :  ^*  Nitroglycerine  and  dynamite  do  not, 
when  exploded,  exert  such  a  force  as  is  popularly  be- 
haved. To  speak  precisely,  the  power  developed  by 
the  explosion  of  a  ton  of  dynamite  is  equal  to  45,675 
tons  raised  one  foot,  or  45,675  foot  tons  One  ton  of 
nit]  oglycerine  similarly  exploded  iwill  exert  a  power 
of  64,452  foot  tons  ;  and  one  ton  of  blasting  gelatine, 
similarlv  exploded,  71,050  foot  tons.  These  figures, 
although  large,  are  not  enormous,  and  need  not  excite 
terror.  Seventy-one  thousand  tons  of  ordinary  build- 
ing-stone, if  arranged  in  the  form  of  a  cube,  would 
measure  only  90  feet  on  the  side,  and,  if  it  were  pos- 
sible to  concentrate  the  whole  force  of  a  ton  of  blast- 
ing gelatine  at  the  moment  of  explosion  on  such  a 
mass,  the  only  effect  would  be  to  lift  it  to  the  height 
of  a  foot.  The  foregoing  figures  are  derived  from 
experiments  made  at  Ardeer  with  an  instrument 
which  gives  accurate  results  in  measuring  the  force 
of  explosives." 

Supposing  these  data  to  be  reliable,  and  in  view  of 
the  fact  that  the  buildings  which  stood  on  the  great 
excavation  in  Chicago  have  disappeared  entirely,  is 
it  not  reasonable  to  suppose  that  fully  as  much  force 
was  required  to  lift,  splinter,  and  distribute,  in  every 
direction,  the  materials  composing  those  buildings, 
overcoming  the  attraction  of  gravitation  in  the  act, 
as  was  necessary  to  make  the  great  excavation  in 
the  earth,  by  the  expenditure  of  *  its  main  force 
downward '  f 

This  fact  of  the  elimination  of  the  buildings  seems 
to  have  escaped  the  notice  of  the  writer  of  this  article. 

In  verification  of  our  statement  that  it  explodes 
with  equal  force  in  all  directions,  the  following  ex- 
tract from  the  above  ouoted  authority,  Mr.  Roberts, 
is  cited  :  **  I  have  often,  hj  way  of  experiment, 
exploded  a  pound  of  dynamite  suspended  from  the 
end  of  a  fishing-rod  by  a  string  about  six  feet  long, 
holding  the  rod  in  my  hand  the  while.  As  there  was 
no  sohd  matter  to  project,  I  received  no  injury,  and 
the  end  of  the  fisbinf-rod  was  not  even  scratched. 
About  three  feet  of  the  string  at  the  end  of  the  rod 
was  always  left  uninjured." 

Meeting,  in  the  above  experiment,  with  no  resist- 
ance other  than  the  air  at  any  point,  there  was  con- 
sequently no  destructive  power  shown  in  any  direc- 
tion ;  but,  had  there  been  solid  matter  above  or  below 
or  on  either  side,  the  *  main  force '  would  have  been 
expended  upward  or  sideways,  and  not  'downward.' 

This  experiment  illustrates  another  remarkable 
feature  in  dynamite,  peculiar  to  itself,  —  that  of  its 
concentrated  or  local  effects,  compared  with  the  more 
diffused  effects  of  gunpowder  explosions. 

Quoting  again  from  Mr.  Roberts,  he  says,  '*  The 
power  exerted  by  an  explosion  on  surrounding  objects 
18  in  the  inverse  ratio  of  the  cube  of  the  distance  from 
ths  point  of  explosion.  Thus,  at  100  feet  from  the 
exact  point  of  an  explosion,  the  power  is  only  the  cube 
of  1-100  or  1-1,000,000  part  of  what  it  is  at  a  distance 
of  only  one  foot  from  that  point,  or,  in  other  words, 
if  the  power  at  one  foot  from  the  spot  be  represented 
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by  1 ,000,000,  at  tbe  disUnce  of  100  feet  it  will  be  but 
1.  It  is  thus  Aeen  that  the  effects  are  inteDsely  local, 
and  bot  comparatirely  trifling  at  even  short  distance." 

The  wide-spread  damage  in  tbe  Chicago  explosion 
was  undoubtedly  due,  in  a  much  larger  degree,  to 
the  gunpowder  than  to  the  dynamite  exploded. 

Another  fact  and  deduction  relating  to  the  escape 
of  several  magazines  near  the  great  explosion  are 
quite  as  misleading,  if  Hot  as  erroneous,  as  the  former 
ones. 

If  we  are  correctly  informed,  most,  if  not  all,  of 
the  magazines  nearest  the  exploded  buildings,  con- 
tained dynamite.  Now,  it  is  a  fact  well  known  to 
experts  that  this  material  is  non-explosive  iy  shock 
or  by  fire  applied  separately,  but  requires  some  ful- 
minate combining  both  concussion  and  combustion, 
acting  simultaneously,  to  explode  it.  Hence,  being 
protected  from  the  fire  or  combmtion  of  the  explo- 
sion by  the  walls  of  the  magazines,  and  being  unsus- 
ceptible to  the  force  of  the  concussion,  there  is  nothing 
remarkable  in  the  salvation  of  the  adjacent  maga- 
zines. Even  those,  if  any,  which  contained  gun- 
powder (that  explosive  being  protected  from  contact 
with  fire,  and  remaining  inactive)  were  uninjured 
for  equally  scientific  reasons. 

The  article  concludes,  referring  to  its  statements 
and  deductions,  by  saying,  **  These  are  fact?  which 
could  not  have  been  exemplified  save  at  much  cost 
and  risk,  and  our  government  officers  and  other  men 
of  science  will,  we  may  be  sure,  bear  them  carefully 
in  mind  hereafter.'* 

Now,  as  we  have  shown  that  the  above  statements 
are  not  facts,  but  that  the  contrary  is  the  real  truth, 
and  as  the  actual  facts  have  been  ascertained  as  well 
by  many  of  our  government  officers  as  by  a  large 
number  of  experts  all  over  the  world,  we  would  re- 
spectfully suggest  to  the  Herald,  when  it  intends  to 
publish  another  scientific  dynamite  article,  that  it 
secure  tbe  services  of,  or  at  least  submit  its  facts  to, 
some  such  expert  as  Qeneral  Abbott  or  Gen.  John 
Newton,  both  of  the  U.  S.  army,  whose  experience 
with  explosives  of  every  kind  has  been  exhaustive, 
and  thus  obtain  information  that  the  public  can  rely 
on.  A.  W.  G. 

New  York,  Sept.  1. 


On  a  meant  of  determining  the  limits  of  distinct 

yision. 

If  an  image  (AB)  of  an  object  {A  B)  be  thrown  on 
a  screen  by  means  of  a  lens  (I#,  for  simplicity  sup- 
posed free  from  spherical  aberration),  and  the  screen 
moved  forward  or  backward,  the  image  will  be 
blurred.  If  part  of  tbe  rays  be  stopped  by  a  dia- 
phragm (D  D')j  this  blurring  will  be  less  as  the  aper- 
ture of  D  D'  diminishes,  for  this  lessens  the  spaces 
{W Z,  etc)  over  which  the  rays  from  any  one  point 
of  the  object  are  spread  on  the  screen.  Now,  let  the 
rays  be  cut  off  from  one  side  alone  ;  let  a  curtain  (D) 
descend  from  above.  The  upper  boundaries  {W,  X, 
etc.)  of  the  spaces  WZ^  XY,  etc.,  will  descend,  while 
the  lower  ones  remain  stationary.  If  the  object  be 
dark  against  a  brilliant  background,  the  light  from 
above  A  will  be  cut  off  as  B  descends,  and  the  blurred 
edge  (XY)  of  the  image  becomes  dark  ;  so  that,  in  the 
limit,  instead  of  a  blurred  image  {WY),  there  would 
be  a  distinct  one  (Z  >*),  or,  as  the  image  of  D  ascends, 
the  image  of  A  B  appears  to  move  to  meet  it,  the  part 
near  D  leading  the  way,  since  D  intercepts  the  ex- 
treme ray  from  A  before  that  from  B. 


9f  the  object  be  light  on  a  dark  groand,  the  effect 
will  be  most  apparent  on  the  boundary  farthest  from 
D,  since  the  blurred  edge  that  changes  to  dark  is 
more  noticeable  than  that  which  changes  to  light. 
If  the  image  be  formed  in  front  of  the  screen,  mak- 
ing the  blurred  image  Z'  X\  a  little  consideration 
will  show  that  the  apparent  motion  of  the  image  will 
always  be  away  from  the  image  of  D. 

These  results  may  be  verified  with  any  lens,  bat 
are  most  strikingly  shown  with  the  eye,  using  a  sheet 


of  paper  close  to  the  eye  as  curtain,  and  any  object, — 
as  a  pin,  pencil,  or  ruler, —  seen  against  a  window  or 
lamp  as  background.  A  slit  in  a  piece  of  paper  held 
against  a  lamp  serves  as  light  object  on  a  dark  ground. 
It  is,  of  course,  easy  to  hold  the  object  so  near  that  it 
will  be  blurred  ;  but  special  effort  may  be  required 
to  blur  a  distant  object,  except  with  near-sighted  per- 
sons. The  applicability  of  this  in  making  a  test  of 
the  limits  of  distinct  vision  is  now  apparent.  Let  a 
ruler  lean  against  the  shade  of  a  lamp ;  place  the 
eye  so  near  that  the  image  is  necessarily  blurred,  and, 
moving  the  edge  of  a  sheet  of  paper  back  and  forth 
before  the  eye,  step  slowly  backward  till  apparent 
motion  of  the  object  ceases ;  continue  the  backward 
movement  until  the  object  begins  to  recede  slightly 
from  the  screen  :  the  space  where  there  was  no 
motion  is  that  in  which  alone  distinct  vision  is  pos- 
sible. Of  course,  every  effort  must  be  made  to 
accommodate  the  focus  of  the  eye  to  the  object  dur- 
ing the  whole  experiment. 

It  is  a  more  difficult  task  than  one  thinks,  to  decide 
by  simple  judgment  whether  an  object  is  seen  dis- 
tinctly or  not,  except  it  be  much  blurred.  If  the 
image  is  fairly  distinct,  most  people  will  suppose  it  to 
be  perfectly  so.  The  test  described  above  never  falls 
to  show  whether  or  not  the  judgment  is  correct. 

The  effect  noticed  above  also  adds  to  the  appear- 
ance seen  when  two  networks  of  thread  or  wire  not 
in  the  same  plane  are  held*  before  the  eye.  The 
watered  appearance  is  of  course  due  to  curves  which 
are  the  loci  of  the  intersections  of  one  set  of  wires 
with  the  other ;  but  these  intersections  are  made 
noticeable  by  the  fact,  that,  when  two  wires  not  in 
the  same  plane  and  making  an  acute  angle  are  held 
before  the  eye,  tbe  nearer  acts  the  part  of  the  cur- 
tain D  in  the  above  demonstration,  and  an  irregular 
dark  spot  is  seen  about  the  point  where  the  wires 
cross.  The  writer  hopes  to  make  a  series  of  experi- 
ments as  to  the  limits  of  distinct  vision  in  different 
persons,  using  the  test  suggested  above*  Its  sim- 
plicity, and  the  absence  of  any  judgment  on  tbe  part 
of  the  person  experimented  upon,  other  than  as  to 
the  direction  of  motion  of  the  object,  commends  it  to 
the  investigator.  Arthur  E.  Bostwick. 

MoDtcIair,  N.  J.,  Aug.  80. 
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Cause  of  a  recent  period  of  cool  weather  in  New 

EnS^land. 

From  Aug.  15  to  Au^?.  28  the  weather  in  New  Eng- 
land  WAS  quite  cool  and  pleasant.     Thii  cool  peri^ 
culminated  on  the  night  of  the  22d)  when  the  tem- 
perature at  the  Boeton  si^al  office  sank  as  low  as 
49^.     On   the    signal  service   weather-chart  of  the 
morning  of  Aug.  28,  it  is  found  that  the  temperature 
was  higher  all  around  New  England  (north,  east, 
south,  and  west)  than  in  New  England  itself.     Over 
New  England  the  sky  was  clear,  and  the  air  was  blow- 
ing out  from  this  region  in  every  direction,  on  the  east 
side  toward  a  storm  which  is  central  on  the  ocean, 
and  on  the  west  side  toward  a  storm  which  is  central 
in  the  lake  region.     Whence,  then,  came  this  cool 
air  ?  for  it  had  previously  been  quite  warm.     It  evi- 
dently could  not  have  been  imported  from  abroad  : 
was  it,  then,  due  to  a  descent  of  cool  air  from  above  t 
This  is  hardly  possible,  since  it  was  found,  at  11  P.M. 
of  the  2^1,  that  the  temperature  on  Mount  Washing- 
ton was  51*,  while  at  the  nearest  lower  stations  — 
Portland  and  Boston  —  the  temperature  was  56^,  and 
on  top  of  Blue  Hill  5r .     At  7  a.m.  of  the  28d  the  con- 
ditions of  temperature  were  almost  the  same,  except 
that  the  temperature  had  risen  slightly  at  every  sta- 
tion but  Boston.     If  the  air  had  descended  from  the 
height  of  Mount  Washington,  it  is  well  known  that 
its  compression  would  have  heated  it  much  higher 
than  the  temperature  was  found  to  be  at  lower 
stations,  unless  this  heating  had  been  counteracted 
by  some  other  cause.    On  top  of  Blue  Hill  the  lowest 
temperature  recorded  bv  a  self- registering  minimum 
thermometer  on  the  night  of  Aug.  22  was  only  50. 5**; 
while,  at  a  base  station  four  hundred  feet  lower,  the 
temperature  fell  to  44^;  and  in  Boston,  nearly  six 
hundred  feet  lower  and  ten  miles  distant,  the  tem- 
perature fell  to  4d^.     The  thermometers  were  alike, 
and  exDosed  in  the  same  manner.     The  air  evidently 
descended  over  New  England  from  above,  otherwise 
the  wind  could  not  have  blown  out  in  every  direction  ; 
but  the  statistics  above  show  that  its  coolness  could 
not  have  been  due  to  this  cause,  since  it  was  cooler 
at  the  earth's  surface  than  a  little  distance  above  it. 
The  air,  as  was  to  be  expected  on  aceount  of  its 
descent  from  above,  was  clear  and  dry,  the  absolute 
humidity  being  lower  than  at  any  time  during  the 
month  except  on  the  night  of  Aug.  15,  when  almost 
identical  conditions  prevailed.     Here   we  no  doubt 
find  the  cause  of  the  coolness.     TyndalVs  experiments 
on  the  effect  of  aqueous  vapor  in  intercepting  radia- 
tion from  bodies  of  low  temperature  like  the  earth 
led  him  to  assert,  that,  if  the  blanket  of  aqueous 
vapor  over  England  were  removed  for  one  summer*s 
night,  the  whole  island  would  by  morning  be  held  in 
the  iron  grip  of  froet,  on  account  of  the  rapid  radia- 
tion from  the  earth's  surface  which  such  conditions 
would  permit.     Even  the  more  intense  insolation  by 
day  at  such  time  would  be  counteracted  by  the  rapid 
radiation  into  space,  as  shown  at  elevated  parts  of  the 
earth's  surface.     This    serves  to  explain  the   cool 
period  lasting  several  days  in  New  England  ;  and  this 
oool  period  seems  to  substantiate  the  view  recently 
advanced,  that  the  cold  in  anticyclones  (or  areas  of 
high  pressure)  is  due  to  radiation  from  the  earth's 
surface,  which  is  favored  by  the  clear,  dry  atmosphere 
accompanying  these    areas.      Tyndall,    Hann,   and 
Woeikof  have  adduced  evidence  of  this  in  Europe, 
and    Mr.    Dewey  in   this  country  {we  Amer,   met, 
joum,t  May,  1886).  H.  Hxlm  Clayton. 

Blue  Hill  meteor,  obserr.,  Aug.  80. 


Dr.  Orton't  Ohio  ga,9  and  oil  report. 

I  have  been  carefully  studying  my  friend  Dr. 
Orton's  admirable  and  most  valuable  report  on  the 
Findlay,  Bowling  Oreen,  and  Lima  wells,  an  ad- 
vanced summarv  of  which  you  published  in  the  issue 
of  Science  for  June  25.  Having  been  abeent  from 
my  office,  I  am  ignorant  as  to  whether  your  subse- 
quent issues  contain  notices  or  criticisms  of  Dr. 
Orton's  facts  and  views,  which  I  esteem  not  only 
historical,  but  marking  an  era  in  our  knowledge  of 
the  subject.  I  run  some  risk,  therefore,  of  offering 
considerations  which  others  may  have  anticipated ; 
but  two  or  three  of  these  considerations  deserve  at- 
tention in  the  present  stage  of  our  investigations. 

I  trust  that  all  geologists  will  sympathise  with  me 
in  heartily  cheering  Dr.  Orton's  skilful  insertion  of 
the  long-waited  for  keystone  in  the  aroh  of  the  dem- 
onstratiDn  of  the  origin  of  oil.  I  am  ashamed  of  my 
own  stupidity  in  not  finding  and  fixing  in  its  place 
this  keystone  myself.  I  have  been  seeking  it  for 
^ears,  asking  myself  continually  how  the  decompos- 
mg  organic  matter  of  the  seashores  and  marshes 
could  be  retained  by  the  sands  and  shales  until  suf- 
ficiently protected  from  complete  oxidation.  I  have 
repeatedly  put  this  question  to  other  geologists,  but 
never  received  an  answer  of  any  kind  ;  apparently 
because  so  few  of  them  accepted  the  in  stfu  origin  of 
rock-oil,  and  therefore  seeing  no  value  in  the  ques- 
tion, and  no  need  for  an  answer  to  it.  Dr.  Orton  is 
the  first  geologist  to  appreciate  the  value  of  Dr. 
Leidy's  observation  of  the  petroleum-mud-layer  at 
the  mouth  of  the  Schuylkill  River  ;  and  his  general- 
isation fi'om  it  is  one  of  the  best  and  broadest  ever 
made  in  our  branch  of  science.  It  accounts  satisfac- 
torily for  the  preservation  of  rock- oils  in  every  for- 
mation, of  every  geological  age,  all  over  the  worid  ; 
subject,  however,  locally  or  regionally,  to  subsequent 
change  or  destruction.  The  eruptive  rocks  (lavas 
proper)  are  the  only  formations  not  charged  with 
organic  matter.  Even  the  tufas,  swept  by  the  wind 
into  the  sea,  must  hold  the  remains  of  animal  air  life 
and  plant  pollen.  The  winds  are  forever  transfer- 
ring dead  and  living  organisms  from  place  to  place, 
and  every  rain  washes  them  to  the  surface  of  the 
land  and  sea  to  be  locked  up  in  clay  formations. 
However  different  the  regional  conditions,  the  pro- 
cess is  continual  and  the  results  identical  everywhere. 
Compare  the  Levant  with  the  Red  Sea.  Eaeh  is  as 
large  as  our  Appalachian  belt  from  Canada  to  the 
Oulf  of  Mexico.  The  one,  however,  is  a  reservoir  of 
Nile  deposits,  —  an  extension  of  the  Delta  under  sea- 
level, —  replete  with  the  original  stuff  of  rock-oil. 
The  other  is  a  reservoir  of  incalculable  quantities  of 
wind-deposits,  mixed  with  equally  incalculable  quan- 
tities of  tropical  animal  and  vegetable  organic  stuff. 
If  any  one  still  doubts  the  in  stfu  theory,  let  him 
try  to  invent  any  other  for  the  vast  expanse  of  petro- 
leum ground  on  both  sides  of  the  Caspian,  and  of 
course  including  the  bed  of  that  sea.  There,  also,  we 
see  going  on  at  present  the  slow  process  of  the  loss 
of  rock-oil  from  a  formation  which  was  originally 
charged  with  it ;  and  that  without  any  great  struc- 
tural disturbance.  In  Galicia,  in  Lombardy,  on  the 
other  hand,  we  see  the  process  of  loss  nearly  finished 
under  conditions  of  structural  disturbance  so  great  as 
to  make  the  dips  vertical.  If  Oken  had  been  a  geol- 
ogist, and  were  living  now,  he  would  probably  assert 
in  his  next  treatise  —  and  with  a  certain  magnificent 
truthfulness  —  that  the  whole  crust  of  the  globe  con- 
sists only  of  oiled  clay,  whether  siliceous,  ferruginous. 
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or  calcareous.  —  here,  in  its  orifpnal  condition ; 
there,  oxidized  and  dried ;  in  another  place,  crystal- 
lized and  cleansed.  Fortunately  the  Okens  are  not 
all  dead  ;  but  their  generalizations  are  restrained  by 
a  wise  caution  as  to  the  genuineness  of  facts,  and 
regulated  by  measurements.  Dr.  Orton's  report 
proves  this  in  a  most  satisfactory  manner  —  if  it 
needed  proof. 

The  difference  between  the  Pennsylvania  and 
north-west  Ohio  oil  and  gas  regions  is  fourfold  :  1",  one 
is  Devonian,  the  other  Silurian  ;  2"",  one  is  sandstone, 
the  other  limestone  ;  3'',  one  is  decidedly  waved,  the 
other  almost  on  a  dead  level ;  4'  (and  this  is  what  I 
wish  specially  to  discuss),  the  one  is  non-cavernous, 
the  other  cavernous. 

Thirty  years  ago  I  began  to  insist  upon  the  geologi- 
cal (especially  the  topographical)  importance  of  the 
underground  chemical  and  mechanical  erosion  of  the 
limestone  formations  of  the  world.  I  was  led  to 
this  by  my  first  field-work  in  the  Silurian  valleys  of 
Pennsylvania  and  my  early  study  of  the  blue-grass 
country  of  Kentucky.  I  saw  that  the  eastern  and 
western  coalfields  had  been  separated  by  the  falling- 
in  of  the  roofs  of  myriads  of  mammoth  caves  in  the 
Trenton  limestones,  preceded  by  the  same  process  at 
the  outcrops  of  the  cavertaous  subcarboniferous  lime- 
stones. I  have  always  opposed  the  notion  of  the 
early  age  of  the  Cincinnati  uplift.  The  nonconform- 
ity in  middle  Ohio,  and  that  around  Nashville,  are 
important  facts,  but  merely  mark  two  out  of  many 
local  and  temporary  variations  in  the  general  down- 
ward movement,  which  was  otherwise  uninterrupted 
from  Silurian  times  to  the  end  of  che  coal- measure 
age.  It  was  not  until  then  that  the  great  upward 
and  plicating  movement  took  place,  which  started 
the  erosion  of  the  United  States  area.  The  principal 
rfAe  in  the  erosion  from  that  time  until  now  has  been 
played  by  the  limestone  formations,  under  the  solv- 
ent action  of  drainage- waters  acting  everywhere 
through  them,  down  to  and  for  some  depth  below 
sea-level.  Everybody  knows  the  result  in  the  great 
Appalachian  valleys.  Everybody  knows  how  the 
Ohio  valley  region  is  undermined.  I  venture  little 
in  asserting  that  the  new  oil  and  gas  region  of  north- 
western Ohio  is  thus  undermined.  This  makes  it 
essentially  characteristically  different  from  the  Penn- 
sylvania, West  Virginia,  and  eastern  Ohio  oil  and 
gas  region.  If  the  numerous  wells  bored  at  Findlay 
and  in  the  twenty-seven  counties  of  north-western 
Ohio  have  none  of  them  struck  through  the  roof  of 
a  mammoth  cave,  that  negative  argument  is  of  no 
force  when  one  calculates  the  chances  of  a  well  be- 
ing drilled  directly  over  such  a  cave.  These  caverns 
are  the  great  underground  drainage-channels.  They 
correspond  to  the  large  streams  on  the  earth's  sur- 
face. What  would  be  the  chances  for  and  against  a 
man  in  a  balloon  at  night  dropping  a  bag  of  ballast 
into  a  river  ?  A  river,  however,  is  a  mile,  half  a 
mile,  a  furlong  wide  ;  a  cavern  cannot  be  more  than 
fifty  or  one  hundred  feet  wide.  On  the  other  hand, 
the  caves  are  probably  somewhat  more  numerous 
than  the  large  surface-streams,  but  not  much.  Cer- 
tainly no  one  will  venture  to  deny  the  undermined 
condition  of  Ohio,  until  as  many  thousand  wells  have 
been  bored  into  the  Trenton  formation  as  have  been 
bored  into  the  Pennsylvania  Devonians. 

But  the  underground  drainage  is  only  collected 
into  and  passed  through  the  mammoth  caves  to  some 
exit.  Its  collection  takes  place  through  the  infinite 
multitude  of  vertical  fissures  which  cut  up  the  whole 


limestone  formation  into  blocks;  and  theee  fiwarea 
are  all  widened  by  chemical  solution.  The  wh<d6 
Trenton  underground  of  Ohio  muat  be  like  tha 
Roman  arsenal  works  at  Baix,  —  a  sort  of  crypt,  in 
which  water  stands  now  at  a  level  in  the  cavea  and 
fissures,  because  it  can  find  no  rapid  issue  at  sea- 
level.  In  central  Kentucky  the  cave- waters  flow, 
because  they  can  issue  in  the  bed  of  the  Ohio  Birer ; 
but  in  north-western  Ohio  the  top  of  the  Trenton  Dr. 
Orton  shows  to  lie  from  three  hundred  to  nine  hun- 
dred feet  below  sea-level  (i.e.,  in  round  numbers, 
from  eight  hundred  and  fifty  feet  to  fourteen  hun- 
dred and  fifty  feet  below  the  surface  of  Lake  Erie), 
and  therefore  no  flow  is  possible.  The  water  roust 
be  standing  water :  the  oil  will  therefore  rise  to  its 
surface,  and  the  gas  press  upon  the  surface  of  the 
oil,  and  over  the  whole  extent  of  communicating  fis- 
sures and  caves  equally. 

But  how  could  caves  be  formed  at  such  a  depth 
beneath  sea-level?  Standing  water  may  corrcde, 
but  cannot  erode.  No  one  dreams  that  our  Silurian 
caves  in  Pennsylvania  follow  the  limestone  strata 
many  thousands  of  feet  beneath  sea- level  under  the 
great  synclinals.  No;  but  there  are  some  wonder- 
ful facts  for  all  that.  There  is  a  stream  in  Brush 
valley  which  sinks  and  flows  under  Nittany  BCoun- 
tain  to  rise  in  Nittany  valley,  where  it  drives  a  large 
mill.  Sawdust  and  other  things — a  miller's  hafe 
among  them  —  have  made  the  underground  voyage. 
The  top  of  the  limestone  lies  beneath  the  mountain 
two  thousand  feet  lower  than  its  outcrop  and  one 
thousand  feet  beneath  ocean-level.  It  is  an  inverted 
siphon,  with  one  mouth  several  hundred  feet  higher 
than  the  other ;  the  confining  top  wall  of  the  siphon 
being  impervious  Utica  clay  slate.  At  the  Boman 
baths  near  Zurich  (Baden  in  Aargau)  river- water 
descends  from  a  vertical  outcrop  to  a  depth  of  three 
thousand  feet,  and  ascends,  mineralized  and  heated, 
to  the  bath  houses.  The  hot  springs  of  Virginia  are 
similar  deep  inverted  limestone  siphons. 

In  fact,  there  is  no  such  thing  as  standing  water 
anywhere.  All  water  fiows.  Mere  evaporation  at 
one  end  of  a  canal  will  cause  a  current  to  set  from 
the  other  end.  Hydraulic  pressure  from  the  surface 
of  middle  Ohio  will  suffice  to  produce  a  universal 
lateral  and  upward  water  movement  in  northern 
Ohio,  the  Trenton  sinking  in  that  direction.  If  the 
currents  thus  induced  be  infinitely  slow  and  g^tle, 
nevertheless  there  has  been  a4  infinite  amount  ot 
geological  time  (since  the  coal  age)  for  them  to  effect 
their  underground  erosion  in. 

To  all  this  must  be  added  the  great  depth  of  the 
real  rock- basin  of  Lake  Erie.  It  is  now  only  two 
hundred  or  three  hundred  feet  deep  ;  but  who  knows 
the  thickness  of  its  lining  deposits  ?  It  has  been  re- 
ceiving the  inflow  of  Michigan,  Indiana,  Ohio,  Penn- 
sylvania, and  the  Canada  peninsula  for  an  unknown 
length  of  time,  and,  in  addition  to  previous  deposits, 
the  glacial  drift  and  modern  river-muds.  My  belief 
is. that  its  mother  rock-bottom  is  excavated  to  a  depth 
greater  than  the  deepest  wells  of  the  new  oil  and 
gas  region  ;  and,  if  so,  then  the  origin  of  the  system 
of  mammoth  caves  and  fissures  which  hold  the  salt 
water,  oil,  and  gas  of  north-western  Ohio  is  relieved 
of  difficulties.  The  water  which  is  now  nearly  stag- 
nant, fiowed  then  freely  to  its  natural  outlets ;  the 
underground  erosion  which  is  now  infinitesimally 
feeble,  proceeded  then  energetically,  at  a  rapid  rate 
and  on  a  grand  scale. 

What  I  wish  to  draw  attention  to  is  this  :  granting 
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a  cavernoQg  condition  of  the  Trenton  in  Ohio,  then 
Dr.  Orton's  terrace  Btructore  of  the  top  of  the  Tren- 
ton becomes  of  value  as  indicating  slopes  in  the  Ren- 
eral  plane  of  the  cavernous  part  of  the  formation. 
By  this  I  mean  to  indicate  Uie  probalnlity  that  the 
whole  formation  is  not  cavernous  to  an  equal  extent 
throughout  (from  top  to  bottom),  but  that  certain 
members  of  the  mass  are  more  soluble  than  the  rest. 
In  Pennsylvania  the  Trenton  itself  is  not  cavernous 
on  a  grand  scale :  our  sinking  springs  are  along  the 
outcrop  of  the  passage-beds  at  the  bottom  of  the 
Trenton  and  Bird's-eye  and  top  of  the  calciferous. 
The  whole  formation  in  front  of  the  Alleghany 
Mountains  is  between  six  and  seven  thousand  feet 
thick.  The  uppermost  thousand  feet  is  very  compact 
and  non-mangesian ;  the  underlying  mass  is  com- 
posed of  alternate  layers  of  limestone  and  dolomite, 
with  some  low-lying  calcareous  sandstone  groups. 
Dr.  Orton  reports  the  formation  in  Ohio  '  magnesian, 
of  a  fair  character  throughout  most  of  its  extent,* 
but '  somewhat  siliceous  in  some  of  the  drillings.'  It 
will  be  an  important  item  of  investigation,  how  far 
the  cavernous  horison  in  Ohio  corresponds  to  that  in 
Pennsylvania,  where  the  formation  is  ten  times  as 
thick  as  in  Ohio.  Dr.  Orton  inadvertently  remarks 
(p.  18)  that  *  there  is  no  warrant  for  assuming  its 
universality  as  a  limestone '  under  the  country  be- 
tween middle  Ohio  and  middle  Pennsylvania.  But  I 
am  sure  that  he  will  revise  the  remark  when  he  re- 
flects that  a  formation  which  is  '  universally  lime- 
stone '  from  Tennessee  to  the  Manitoulin  Islands  in  a 
north  and  south  direction,  and  is  universally  lime- 
stone along  the  whole  Appalachian  belt  from  Ala- 
bama to  New  York,  cannot  possibly  be  any  thing  else 
than  limestone  under  the  intermediate  region  of  the 
bituminous  coal-measures.  If  there  is  any  reasoninir 
from  the  exposed  to  the  concealed  in  geology,  all 
geologists  must  feel  sure  —  quite  sure  —  that  the 
lower  Silurian  formation  No.  II.  must  underlie 
Wheeling  and  Pittsburgh  as  a  limestone  formation, 
non-magnesian  at  top,  magnesian  at  middle  and  bot- 
tom, at  least  two  thousand  if  not  three  thousand 
feet  thick,  and  at  a  depth  of,  say,  ten  thousand  feet 
beneath  the  present  surface. 

But  I  have  been  led  on  to  a  much  greater  length 
than  I  expected,  by  the  importance  of  the  subject, 
to  the  new  gas  and  oil  industry  of  Ohio.  I  cannot 
trespass  longer  on  your  space  with  the  obvious  appli- 
cations of  what  I  have  adduced  above  to  the  vexed 
questions  of  local  capridousness,  etc.,  in  the  new  oil 
and  gas  field.  J.  P.  Lsblxt. 

Philadelphia,  8ept.  1. 


The  law  of  Tolumei  in  chemiitrj. 

The  questions  regarding  the  so-called  molecular 
weights  and  volumes  of  liquids  and  solids,  which  are 
now  attracting  the  attention  of  chemists,  can,  I 
think,  be  better  understood  if  we  keep  in  mind  the 
principles  enunciated  by  the  writer  in  1858,  that 
*'  the  doctrine  of  chemical  equivalents  is  that  of  the 
equivalency  of  volumes.*'  and  that  *'the  simple  rela- 
tions of  volumes  which  Gay-Lossac  pointed  out  in 
the  chemical  changes  of  gases  apply  to  all  liquid  and 
solid  species  ;  '*  so  that  '*  Uie  application  of  the  atomic 
hypothesis  to  explain  the  law  of  definite  proportions 
becomes  wholly  unnecessarjr."  In  further  illustration 
of  this  view,  it  was  said  in  1867  that  '*  the  ^s  or 
Tapor  of  a  volatile  body  constitutes  a  species  distinct 
from  the  same  body  in  a  liquid  or  solid  state ;  and 


the  liquid  and  solid  species  themselves  often  [prob- 
ably always]  constitute  two  distinct  species  of  differ- 
ent equivalent  weights."  From  this  it  follows  that 
freezing,  melting,  and  vaporization  are  chemical 
changes.  The  union  of  many  volumes  of  a  vapor  or 
gas  in  a  single  volume  of  a  liquid  or  a  solid  is  a  pro- 
cess of  chemical  combination,  while  vaporization  is 
chemical  decomposition.  Such  decomposition  is 
either  with  or  without  specific  difference,  and  ex- 
amples of  these  two  modes  are  seen  respectively  in 
heterogeneous  dissociation  and  in  integral  volatiliza- 
tion, which  latter  is  the  breaking-up  or  dissociation 
of  a  polymeric  species  into  simpler  forms  having  Uie 
same  centesimal  composition.  Both  of  these  pro- 
cesses are  subordinated  to  the  same  laws  of  pressure 
and  temperature,  and  involve  similar  thermic  changes 
in  the  relations  of  the  bodies  concerned.  In  this 
enlarged  conception  of  the  chemical  process  we  find 
a  solution  of  the  problems  above  named,  and  an  ex- 

glanation  of  the  distinction  which  has  been  made 
etween  '  the  chemical  molecule '  and  '  the  molecule 
of  the  physicist.*  That  the  latter  has  a  much  lees 
simple  constitution  than  the  former,  as  calculated 
from  the  results  of  chemical  analysis  and  from  vapor- 
density,  has  been  long  maintained  alike  on  dynamical 
and  chemical  grounds.  It  is  discussed  by  the  writer 
in  1853  in  the  essav  already  quoted,  entitled  *  The 
theory  of  chemical  changes  and  equivsJent  volumes,* ' 
and  again  in  the  late  paper  of  Spencer  Pickering  in 
the  Chemtcal  neto$  for  November,  1885. 

If,  then,  as  maintained  by  the  writer,  the  law  of 
volumes  is  universal,  and  if  the  production  of  liquids 
and  solids  by  the  condensation  of  vapors  is  a  process 
of  chemical  union  giving  rise  to  polymerias,  the 
equivalent  weights  of  which  are  as  much  more  ele- 
vated as  their  densities  are  greater  than  those  of  the 
vapors  which  combine  to  form  them,  the  hypothesis 
of  atoms  and  molecules,  as  applied  to  explain  the  law 
of  definite  proportions  and  the  chemical  process,  is 
not  only  unnecessary,  but  misleading.  According  to 
this  hypothesis,  which  supposes  molecules  to  be  built 
up  of  atoms,  and  massoH  of  molecules,  the  different 
ratios  in  unlike  species  between  the  combining  weight 
of  the  chemical  unit  or  molecule  (as  deduced  from 
analj^sis  and  from  vapor-density ;  H  =  1.0)  and  the 
specific  gravity  of  the  mass  are  supposed  to  repre- 
sent the  relative  dimensions  of  the  molecule.  Hence 
the  values  got  by  dividing  these  combining  weights 
by  the  specific  gravity  hav^  been  called  '  molecular 
volumes.*  The  number  of  such  molecules  required 
to  build  up  a  physical  molecule  of  constant  volume 
would,  according  to  this  hypothesis,  be  inversely  as 
their  size.  If,  however,  as  all  the  phenomena  of 
ohamiatry  show,  the  formation  of  higher  and  more 
complex  species  is  by  condensation,  or,  in  other 
words,  by  identification  of  volume,  and  not  by  juxta- 
position, it  follows  that  the  so-called  molecular  vol- 
umes are  really  the  numbers  representing  the  relative 
amount  of  contraction  of  the  respective  substances 
in  passing  from  the  gaseous  to  the  liquid  or  solid 
state,  and  are  the  reciprocals  of  the  coefficient  of 
condensation  of  the  assumed  chemical  units.  If 
steam  at  100^  C.  and  7fiO  millimetres  presaure,  with  a 
formula  as  deduced  from  its  density  of  H^O,  and  a 
combining  weight  of  18,  is  converted  into  water  at 
the  same  temperature,  1,628  volumes  of  it  are  con- 
densed into  a  single  volume,  having  a  specific  gravity 
of  0.0588,  which  at  4'»  C.  becomes  1.0000.    Water  vb 

>  Bee  the  aothor^s  *  Ohemtcal  and  ffdoloslcal  ejsavs.*  do. 
^V,  and,  further,  ibid.,  pp.  4&»-4»T        "        ««»y»i  PP- 
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thus  1.628  (Ht'O);  and  the  weight  of  its  Tolume  at 
the  temperatare  of  formation,  as  compared  with  an 
equal  volume  of  hydrf>f;«>n  gas  or  of  stenn,  in  other 
words,  its  equivalent  weight,  is  1,628x18  =  80,804, 
which  thus  corresponds  to  a  specific  gravity  of 
1.0000 :  ice,  at  its  temperature  of  formation,  with  a 
specific  gravity  of  0.9167,  being  1,487  (H,0)  with  an 
equivalent  weight  of  26,766.  The  hydrocarbon, 
C4B,o  =  «>8*  condenses  to  a  liquid  having,  according 
to  Pelouze  and  Cabours,  a  specific  gravity  of  0.600, 
which  corresponds  to  an  equivalent  weight,  as  com- 
pared with  that  of  water,  of  17,583,  or  approxi- 
mately 303  (C4Hio)«  with  a  calculated  specific  gravity 
of  0.5997.  The  reciprocal  of  the  coefficient  of  con- 
densation (or  so-called  molecular  volume)  of  steam 
is  18,  while  that  of  the  gaseous  hydrocarbon  is 
600:  1000::58:a;  =  96  66. 

The  chemical  unit  for  bodies,  which,  like  these, 
volatilise  integrally,  is  fixed  by  the  density  of  their 
vapors ;  while  for  fixed  species,  like  anhydrous 
oxides  and  silicates,  or  for  those  which  by  heat 
undergo  heterogeneous  dissociation,  as  for  example 
calcite  and  hydrous  silicates,  the  unit  may  be  the 
simplest  formula  deduced  from  analysis,  or,  for 
greater  convenience  in  calculation  in  the  case  of 
oxides  and  silicates,  may  have  a  value  corresponding 
to  H  =  1,  or  O  =  8.  The  unit  for  silica  thus  becomes 
Si  Og  -!-4  =  15 ;  that  for  alumina,  AljO,  -(-6  =  17 ;  and 
that  for  the  roagnesian  silicate,  SiMg,04-i-8  =  175. 
Such  unit-woififhts  as  these  have  been  employed  by 
the  writer  in  his  late  essay  on  *  A  natural  system  in 
mineralogy.*  in  the  tables  of  which  they  are  repre- 
sented by  P ;  while  the  values  got  by  dividing  these 
numbers  hy  the  specific  gravity  of  the  species  have 
been  designated  unit-volumes,  and  represented  by  V. 
The  writer  of  that  essay,  in  deference  to  the  general 
usage  of  chemists,  therein  adopted  the  received 
terminology  of  *  molecular  weights  *  and  *  molecular 
volume?,'  and.  failing  at  the  time  to  grasp  the  full 
significance  of  his  own  earlier  teachings  as  to  the 
universality  of  the  law  of  volumes,  spoke  of  the  so- 
called  molecular  weight  as  an  unknown  (quantity, 
although  in  accordance  with  that  principle  this 
molecular  weight,  or.  properly  speaking,  this  equiv- 
alent weight,  is  simply  deduced  for  any  body  the 
specific  gravity  of  which  is  known. 

T.  Sterrt  Hunt. 

Ceotre  Harbar,  X  H.,  Sept  8. 

The  old  s^orge  at  Niag:ara. 

The  existence  of  a  drift  filled  channel  running  from 
the  vt'est  side  of  the  whirlpool  on  the  Niagara  River, 
to  the  wide,  open  valley  of  St.  David's  on  the  north 
face  of  the  Silurian  e»carpment,  has  been  known  to 
geologists  ever  since  the  publication  of  Sir  C.  Ly ell's 
'Principles  of  geology.'  It  was  considered  by  him 
as  an  ancient  channel  of  the  river,  and  it  has  been  so 
regarded  by  many  geologists  ever  since.  Arguments 
numerous  and  of  no  slight  weight  can  be  quoted  in 
favor  of  this  opinion.  But  of  late  years  it  has  been 
somewhat  modified,  and  a  disposition  has  been  mani- 
fested to  regard  this  drift-filled  valley  of  St.  David's 
as  consisting  of  two  smaller  valleys,  one  of  which 
was  excavated  by  a  stream  flowing  into  the  place  of 
the  present  whitlpool,  and  the  other  into  the  valley 
of  St.  David's.  On  the  latter  theory  there  may  be  a 
solid  barrier  of  rock  not  far  underground  between 
the  two  valleys.     In  the  latter  no  such  bar  can  exist. 

Into  the  discussion  of  this  subject  I  will  not  now 
enter.     It  would  require  more  time  and  space  than 


can  be  afforded.  I  desire  merely  to  raeiition  a  mxkf^ 
fact.  In  the  course  of  the  arguments  on  this  point  ft 
has  been  apparently  taken  for  granted,  if  not  asserted, 
that  no  rock  can  be  seen  in  place  along  this  gorge, 
but  that  it  is  filled  deeply  with  drift  almost  from  end 
to  end.  During  the  recent  meeting  of  the  Amerioao 
association  I  took  an  opportunity  of  going  up  the 
valley  from  the  whirlpool,  and  was  much  surprised 
to  find  a  ledge  of  limestone  exposed  at  its  bottom 
about  a  hundrod  feet  above  the  tww.  On  both  sides 
it  disappeared  beneath  the  talus,  but  probability  indi- 
cates its  continuance  from  side  to  side,  especially  as 
a  considerable  surface  is  exposed.  This  point  can 
only  be  decided  by  quarr3nng- 

The  importance  of  a  bed  of  limestone  so  situated, 
on  the  discussion  of  this  question,  is  obvious.  It  does 
not  seriously  affect  the  latter  of  the  two  hypotheses 
mentioned  above,  which  is,  however,  beset  by  other 
grave  difficulties.  But  in  regard  to  the  former  it 
proves,  that,  if  the  Niagara  River  ever  passed  that 
way,  its  bed  was  far  above  the  present  level.  No 
concealed  side-channel  can  be  admitted  in  this  case. 
The  space  is  too  small.  A  line  of  drill-holes  carried 
along  the  course  of  the  valley  can  alone  supply  the 
evidence  needed  for  a  decision  betweeu  the  two  rival 
theories. 

It  is  scarcely  necessary  to  point  out  the  bearing  of 
this  fact  on  those  calculations  of  the  age  of  the  great 
gorge  which  assumes  that  any  part  of  it  above  the 
lower  rapids  was  merely  cleaned  out  and  not  exca- 
vated from  solid  rock  since  the  end  of  the  ice  age. 

E.    W.   CLA.TPOIA. 


Science  for  a  livelihood. 

Some  time  ago  I  read  in  your  journal  a  stirring 
editorial,  calling  for  young  men  to  devote  their 
energies  and  life  to  the  cause  of  science,  and  deplor- 
ing the  lack  of  persons  who  were  willing  to  encoun- 
ter hard  work  and  poor  pay  because  of  love  for  inves- 
tigation and  study. 

Early  this  summer,  after  graduating  from  a  first- 
class  scientific  school,  I  made  application  to  four 
agricultural  stations  in  this  and  other  states  for  some 
position,  pay  no  consideration  whatever.  Having 
been  brought  up  on  a  farm,  and  having  a  first-rate 
scientific  ^ucation,  a  love  of  the  natural  sciences  (in 
which  I  have  done  a  little  practical  work),  and  an 
excellent  physique,  I  thought  myself  fitted  for  inves- 
tigation in  scientific  fields,  particularly  as  I  love  it 
above  all  else. 

In  every  case  I  received  answer,  *  Places  all  full.' 
I  have  begun  to  doubt  if  investigators  and  workers 
are  needed  in  the  natural  or  experimental  sciences, 
and  think  that  a  poor  young  man  who  cannot  afford 
to  give  money  to  the  work  has  no  call  in  this  field. 
Am  I  right  ?  C.  B. 

Brooklyn,  N.Y.,  Sept.  4. 


Reyiyification. 

In  answer  to  your  Paris  correspondent,  I  would 
say  that  quite  recently,  a  native  of  India,  after  his 
conversion  to  Christianity,  gave  an  exhibition  and 
full  explanation  of  the  trance,  as  I  am  informed  by  a 
missionary  just  returned  from  that  country.  Full 
particulars  can  be  obtained  by  addressing  Rev.  S. 
Enowles,  Oonda,  Province  of  Oude,  India. 

£.  T.  Neubon. 
Ohio  Wesleyan  uolverslty,  Sept.  6. 
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Wundt,  it  is  a  little  longer  than  the  distinction 
time,  and,  like  it,  is  very  much  affected  by  differ- 
ent conditions  of  mind,  and  varies  largely  in  dif- 
ferent individuals.  It,  too,  can  be  complicated  by 
making  the  choice  between  three,  four,  or  several 
modes  of  reaction. 

Only  one  more  type  of  reaction  time  will  be 
here  mentioned.  It  is  called  an  '  association  time,' 
and  is  measured  as  follows  :  A  word  is  called,  and 
simultaneous  with  the  call  the  clock-work  is  set  in 
motion.  As  soon  as  possible  after  tlie  word  is 
heard,  the  subject  answers  by  uttering  the  first 
word  associated  with  the  call-word  that  suggests 
itself  to  him.  By  subtracting  from  this  time  the 
time  necessary  for  the  hearing  of  the  first  word 
and  the  utterance  of  the  second,  we  have  the  time 
involved  in  the  process  of  association,  or  the  *  as- 
sociation time.'  This  is  a  very  much  more  compli- 
cated process,  and  naturally  occupies  a  longer 
time,  —  about  f  of  a  second.  It  differs  largely  in 
different  states  of  mind  and  in  individuals.  It 
can  be  complicated  by  restricting  the  kind  of 
words  allowable  as  associations.  For  example, 
only  words  related  to  the  call -word  as  part  to 
whole  may  be  allowed.  We  thus  test  what  may 
be  termed  the  '  suggestiveness,'  or  co-ordination, 
of  one's  mental  furniture. 

All  these  reaction  times  have  been  measured  in 
laboratories  under  somewhat  artificial  conditions, 
and  with  the  aid  of  more  or  less  elaborate  appara- 
tus. It  has  long  been  desirable  to  avoid  this  arti- 
ficiality, and  thus  make  the  inferences  from  such 
experiments  to  similar  processes  in  our  daily 
thought  more  certain  and  immediate,  and  to  sim- 
plify the  apparatus  so  that  the  demonstration  of 
these  mental  times  may  be  easy  and  inexpensive. 
It  is  to  describe  an  attempt  at  solving  these  diffi- 
culties with  reference  to  a  few  types  of  reaction 
times,  that  I  devote  this  article. 

My  method  is  a  very  simple  one.  We  require 
delicate  apparatus,  because  we  have  to  measure 
very  small  fractions  of  a  second  ;  and  this,  in  turn, 
is  necessary,  because  we  measure  but  a  single 
reaction  time  at  once.  By  measuring  a  long  series 
of  successive  reactions  we  can  dispense  with  deli- 
cate time  apparatus ;  for  the  error  involved  by 
such  neglect  will  be  divided  among  the  whole 
series,  and  will  thus  not  appreciably  affect  the 
value  of  the  average  reaction  time.  For  our  pur- 
poses a  small  clock  or  a  watch  beating  quarter- 
seconds,  as  a  rule,  is  sufficiently  accurate.  One 
can  readily  count  four  to  the  second,  and  the  pro- 
cess can  be  made  still  easier  by  tallying  off  the 
<  tens '  by  pencil-marks  or  on  one*s  fingers.  It  is 
advisable,  in  counting,  to  emphasize  alternate  num- 
bers; thus,  one,  twoy  three,  four,  five,  six,  etc. 
We  shall  find   incidentally    that   the  conditions 


suitable  for  such  experimentation  are  uncon- 
strained and  natural.  The  method  is  applicable 
to  all  the  kinds  of  reaction  times  above  described. 

1.  Simple  reaction  times. — Here  I  have  but  a 
single  experiment  to  offer.  On  one  occasion  I  im- 
posed sufficiently  on  the  good  nature  of  an  even- 
ing company  of  about  eighteen  persons  to  ask  them 
to  arrange  themselves  in  a  circle,  each  one  stand- 
ing with  the  forefinger  of  one  hand  resting  upon 
the  shoulder  of  the  person  before  him.  At  a  given 
signal,  one  of  the  party  gently  pressed  with  his 
finger  upon  his  neighbor's  shoulder,  who  in  turn 
commimicated  the  impression  as  soon  as  he  felt  it 
to  the  shoulder  of  the  one  before  him  ;  and  so  on 
around  the  circle.  The  impression  made  four  or 
five  complete  revolutions,  and  the  time  was  taken 
to  the  nearest  quarter  of  a  second.  By  dividing 
the  time  by  the  product  of  the  number  of  revolu- 
tions of  the  impression  into  the  number  of  persons, 
one  obtains  the  average  simple  reaction  time  for 
a  touch  impression.  A  little  drill  would  be 
necessary  before  the  time  would  be  constant,  inas- 
much as  a  miscellaneous  set  of  persons  do  not 
readily  act  together  without  rehearsals.  My  time 
was  about  |  of  a  second,  but  it  would  evidently 
have  been  shorter  could  I  have  repeated  the  ex- 
periment. It  is  recommended  as  a  useful  evening 
amusement.  There  ia  one  point  more  :  if  the  reac- 
tion time  of  any  particular  individual  is  desired, 
one  has  only  to  subtract  from  the  average  time  of 
one  revolution  of  a  circle  in  which  he  forms  a 
member,  the  time  of  a  revolution  of  the  impres- 
sion in  which  he  is  absent. 

2,  Distinction  time,  —  The  apparatus  consists  of 
a  clock  ticking  quarter-seconds  (a  stop-watch  is 
much  more  convenient),  and  several  packs  of  ordi- 
nary playing-cards.  To  begin  with  a  very  simple 
case :  Take  a  single  pack  of  cards  ;  throw  out  all 
the  face  cards,  and  you  have  forty  cards  left,  of 
which  twenty  are  red,  and  twenty  black.  Shuffle 
these  well  together.  Let  the  assistant  be  ready 
with  the  clock  close  to  his  ear  to  give  you  a  signal 
when  to  begin,  and  to  count  the  ticks.  The  *  one  * 
by  which  he  begins  his  counting  is  a  good  signaL^ 
The  moment  you  hear  the  word  *  one,'  you  throw 
the  first  of  the  forty  cards  upon  the  table,  and  con- 
tinue to  do  so  with  the  rest,  distributing  them  into 
two  heaps.  As  you  throw  the  last  card,  you  call 
*  Done  ! '  whereupon  the  assistant  closes  his  count- 
ing. The  cards  must  be  divided  without  any  plan 
between  the  two  heaps — about  as  a  chance  arrange- 
ment would  divide  them.  The  time  consumed  in 
this  operation  divided  by  the  number  of  cards  will 
be  spoken  of  as  the  *  throwing  time.' 

What  naturally  suggests  itself  as  the  next  opera- 

1  It  ia  adrlsable  to  prepare  the  subject  for  the  signal  bj 
preylously  oalllog,  *■  Beady  I  * 
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tion  is  to  repeat  the  procera  by  which  the  throw- 
iDg  time  was  obtained,  with  the  difference  that  the 
card  is  not  to  be  deposited  before  the  thrower  bas 
appreciated  the  color,  whether  red  or  black,  of 
each  card  to  be  thrown.  The  time  necessary  for 
this  process,  minus  the  throwing  time,  would  be 
the  time  which  it  took  the  person  to  distinguish 
red  from  black.  But  this  method  is  really  not 
valid  at  all,  and  for  ihe  following  reason.  While 
throwing  one  card,  one  can  in  the  indirect  field  of 
attention,  so  to  say,  be  preparing  to  decide  or 
already  deciding  what  the  color  of  the  following 
card  is  ;  so  that  the  two  operations  of  throwing 
and  distinguishing  partly  overlap.  A  distinction 
time  gotten  by  such  a  proceeding  would  be  en- 
tirely too  short.  Several  ways  of  avoiding  this 
difficulty  were  suggested,  of  which  I  used  the  fol- 
lowing one.  The  cards  were  held  with  the  backs 
towards  the  thrower.  The  operation  consisted, 
first  in  simply  turning  the  card  with  its  face  up- 
ward, and  depositing  it  on  a  heap ;  and,  second, 
in  not  depositing  it  before  its  color  has  been  seen. 
In  this  way  the  person  cannot  see  the  following 
card,  because  it  has  its  back  towards  him  ;  and  all 
the  cards  may  be  placed  on  a  single  heap.  The 
average  difference  between  the  time  required  for 
the  first  operation  and  that  for  the  second,  divided 
by  the  numl)er  of  cards,  will  give  the  distinction 
time  for  distinguishing  red  from  black.* 

I  have  described  the  simplest  type  of  a  distinc- 
tion time.  The  process  can  be  indefinitely  com- 
plicated by  having  three,  four,  or  more  colors  to 
distinguish,  using  the  liacks  of  variously  colored 
cards,  or  by  distinguishing  the  four  suits  of  one 
pack.  By  having  several  packs  of  cards,  one  can 
vary  the  experinjents  in  very  many  ways.  One 
can  distinguish  as  many  of  the  spot-cards  as  one 
pleases,  from  two  to  ten  :  can,  in  addition  to  this 
distinction,  distinguish  between  the  suits  ;  and  so 
on.  Before  giving  the  results  I  have  obtained  in 
this  way,  I  will  anticipate  the  question  whether 
the  number  of  cards  used  will  not  affect  the  result. 
It  probably  will  ;  for  the  mind,  being  once  set  on 
the  habit  of  making  these  distinctions,  can  keep  up 
the  process  with  less  energy,  and  thus  with  greater 
rapidity.     This  question  I  hope  to  solve  by  a  special 

1  In  another  method  the  forty  o*rd8  are  apread  oat  upon 
*  table,  aaj,  m  five  rowa  of  eight  each.  The  aubjeot  flrat  runa 
hia  eye  along  each  row,  going  forward  on  one  row  and  hack- 
ward  on  the  next,  dwelling  on  each  card  only  long  enough 
to  bting  It  into  diatinot  rialon.  The  operation  ia  very  rapid 
(being  faster  than  counting),  but  la  rather  uncertain.  Next, 
he  *  reada  '  the  color  of  each  card  in  the  aame  manner.  The 
difference  between  tbe  timea  neceaaary  for  theae  operationa 
evidently,  again,  gtvea  the  diatlnotion  time.  Here,  too, 
reading  ahead  in  indirect  vialon  l8  possible,  but  not  to  any 
great  extent.  The  method  la  of  value  only  aa  a  meana  of 
checking  the  resulta  of  the  first  method,  but  Is  Inferior  to 
it.  Doubtless  some  of  my  readers  will  invent  a  method 
better  than  thia  or  the  one  deaoribed  in  the  text. 


set  of  experiments.  From  what  I  have  done  I  am 
able  to  say  that  the  variation  will  be  extremely 
slight.  It  is  recommended  to  use  forty  or  sixty 
canls,  as  it  is  easy  to  hold  that  number  in  one's 
hand,  and  these  numbers  are  divisible  by  2,  8,  4,  5, 
and  the  latter  by  6.  Moreover,  ^^  or  ^^j  of  the 
error  involved  in  neglecting  fractions  of  a  second 
less  than  a  quarter  is  a  small  error  indeed. 

The  persons  whose  reaction  times  were  taken 
were,  I.,  a  girl  of  ten  years  ;  II.,  a  young  lady 
and.  III.,  myself.  In  all  tbe  experiments  in 
which  II.  and  III.  took  part  sixty  cards,  and  in  all 
in  which  I.  was  the  subject  forty  cards,  were  used. 
In  the  following  table  the  time  is  always  given  in 
seconds. 


5*8  rm  9*8 

;,>'8   "    4*8 
etc 

2*8,   4*8, 
6*8. 

.097 

2*8,   4*8, 
O's,  8*8. 

.159 

2*8,  4-8, 

6*8,  8*8, 

10*8. 

l'«,  2*8, 
4*8,  6*8, 
8*8,  10*8. 

Green 
from 
blue. 

I. 

.OM 

.250 

.086 

11. 

.045 

1 

.078 

.078 

.069 

.110 

.087 

III. 

.048 

.0(M 

.001 

.068 

.074 

.021 

The  column  headed  5's  from  9's,  2's  from  4's, 
etc.,  indicates  that  the  pack  of  cards  was  divided 
equally  between  two-spots  and  four-spots,  or  five- 
sfiots  and  nine-spots,  or  some  similar  combination 
of  two  kinds  of  cards  ;  and  that  the  subject  had  to 
distinguish  by  the  method  above  descrilied  the 
denomination  of  each  card.  It  thus  appears  that 
it  took  I.  .058  of  a  second  to  make  this  distinction, 
and  U.  and  III.  .046  and  .048  of  a  second  respec- 
tively. In  other  words,  it  takes  /y  of  a  second  to 
tell  whether  a  card  is  a  five-spot  or  a  nine-spot, 
or  to  make  any  similar  distinction.  The  only 
experiment  performed  by  the  usual  laboratory 
methods,  which  I  could  find,  comparable  with  this, 
was  one  by  Professor  Wundt,  undertaken  in  his 
psychological  laboratory  at  Leipzig,  in  which  the 
distinction  was  made  between  a  black  cross  on  a 
white  background,  and  a  white  cross  on  a  black 
background.  He  gives  .0485  of  a  second  as  the 
distinction  time,  which  agrees  well  with  .044,  the 
average  of  the  times  of  the  two  adults  in  the  above 
table.  The  distinction  between  the  green  and  blue 
backs  of  cards,  as  is  shown  by  the  last  column 
of  the  table,  is  more  rapidly  made.  Perhaps  part 
of  the  difference  is  due  to  the  fact  that  the  card 
did  not  need  to  to  be  turned  so  completely  around 
to  see  the  color  as  to  see  the  denomination. 

In  the  other  columns  of  the  table  is  shown  the 
result  of  a  series  of  experiments  in  which  the  cards 
were  divided  among  three,  four,  five,  or  six  kinds, 
as  indicated  in  the  beading.  It  is  seen,  that 
though  the  thing  to  be  done  remains  the  same. 
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namely,  to  read  the  denomination  of  each  card, 
yet  it  takes  longer  to  do  so  the  greater  the  numher 
of  denominations  to  which  it  may  belong.^  One 
must  take  a  longer  look  at  a  card  to  tell  that  it  is 
a  four-spot,  for  instance,  where  it  may  be  a  one, 
two,  four,  six,  eight,  or  ten,  than  when  it  may  be 
a  two,  four,  or  six.  This  difference  was  most 
marked  with  me  in  passing  from  two  to  three 
kinds.  The  increasing  number  of  possibilities  is 
more  puzzling  to  the  little  girl  than  to  the  others  ; 
for  it  takes  her  as  much  as  |  of  a  second  to  tell 
the  cards  when  five  denominations  are  used, 
whereas  it  takes  the  others  only  about  ^^  of  a 
second. 

A  few  words  of  caution  must  be  added  for  those 
who  intend  to  repeat  the  experiments.  Do  not 
expect  very  constant  results  at  first ;  the  famil- 
iarity which  one  acquires  after  the  second  or  third 
trial  very  much  reduces  the  time ;  after  this  there 
is  a  more  gradual  reduction,  due  to  practice.  The 
numbers  in  the  table  are  regular  only  because 
founded  on  many  sets  of  experiments,  and  the 
first  few  records  of  each  kind  of  reaction  are 
omitted  in  a  few  cases. 

3.  Choice  time,  —  This  time  is  obtained  by  an 
indirect  process.  We  have  already  become  ac- 
quainted with  the  '  throwing  time.*  This  time  has 
no  particular  psychological  interest,  as  it  simply 
tells  how  long  it  takes  one  to  throw  out  cards. 
This  time  will  differ  very  largely  in  different 
persons,  and  is  much  reduced  by  practice.  It  took 
I.  {  of  a  second,  II.  ^^  of  a  second,  and  III.  {I  of 
a  second,  to  throw  a  card  upon  one  of  two  heaps. 
It  takes  longer  to  distribute  the  cards,  the  more 
numerous  the  heaps  among  which  they  are  to  be 
divided ;  but  the  increase  in  time  is  slight.  It 
took  I.  less  than  jt  of  a  second  to  place  a  card  in 
one  of  five  heaps,  and  n.  and  III.  |  and  |  of  a 
second  respectively  when  six  heaps  were  used.  Of 
course,  the  time  refers  to  the  simple  operation  of 
placing  the  cards,  without  reference  to  their  de- 
nomination, in  one  of  a  certain  number  of  heaps. 
Each  of  these  counts  has  a  different  mode  of  reac- 
tion. 

Having  gotten  the  throwing  time,  the  next  step 
is  to  distribute  the  cards  among  the  hea[>s  in  such 
a  way  that  each  heap  will  contain  but  one  kind  of 
cards.  If  we  are  throwing  five-spots  and  nine- 
spots,  then  all  the  five-spots  must  be  put  on  one 
heap,  and  all  the  nine-spots  on  the  other.  If  we 
are  using  two,  four,  six,  and  eight  spots,  then  there 
will  be  four  heaps,  each  containing  all  the  cards 
of  one  denomination.    In  addition  to  the  time  con- 

1  The  only  comparable  experiment  (and  the  simllatity  l8 
not  very  close)  I  can  find  is  one  recently  published  by  Dr. 
Cattell,  in  which  he  finds  that  it  takes  only  about  1-160  of  a 
second  longer  to  distinguish  one  out  of  ten  than  one  out 
of  two  colors. 


snmed  by  the  manual  operation  of  taking  the  card 
and  placing  it  on  the  pack,  part  of  the  time  is  con- 
sumed in  recognizing  the  denomination  of  the  card, 
and  the  rest  in  placing  it  on  its  appropriate  pack. 
In  other  words,  if  from  the  time  occupied  by  this 
operation  we  subtract  the  throwing  time,  we  have 
left  the  distinction  time  together  with  the  choice 
time.  But  we  know  the  value  of  the  distinction 
time  by  our  previous  experiments.  Simple  sab- 
traction  yields  the  choice  time.  I  will  again  put 
the  results  in  the  form  of  a  table. 


5 

5*8  rm  9*8 

2*8    »'     4*8 

etc. 

2*8,    4*8, 
6'8. 

2'8.  4*8, 
«'8,  8-8. 

2*8,  4*8, 

6*8,    8*8, 

10*8. 

l'«,  2*8, 

4*8,  6*8, 
8*8,  10*8. 

lis 

III 

I. 

.002 

.100 

.193 

.358 

^—, 

.068 

II. 

.015 

.117    , 

.144 

.162 

.169 

.050 

III. 

.020 

.069    > 

.095 

.096 

.100 

.oai 

If  we  compare  this  table  w^ith  the  former  one, 
we  see  at  once  that,  as  before,  the  time  increases 
with  the  complexity  of  the  operation  ;  but  the 
increase  is  more  rapid  in  this  table  than  in  the 
former  one.  This  is  just  what  we  should  expect ; 
for  in  the  former  case  it  was  the  same  process  to 
be  done  under  different  conditions,  while  here  the 
nature  of  the  reaction  is  changed  with  each  addi- 
tional kind  of  card.  When  we  deal  with  but  two 
kinds  of  cards,  the  choice  time  and  the  distinction 
time  are  about  equal.  This  agrees  well  with  Pro- 
fessor Wundt's  results.*  The  process  readily  be- 
comes at  least  partly  automatic.  But  as  we  pass 
to  a  choice  between  three  kinds  of  reactions,  it 
would  seem  that  a  distinct  exertion  of  the  will  is 
necessary  in  each  case.  The  time  undergoes  a 
marked  increase.  From  that  point  on,  the  increase 
in  time  with  the  complexity  of  the  operation  is 
more  gradual.  But,  as  before,  the  little  girl  finds 
great  difficulty  in  distributing  the  cards  appropri- 
ately when  many  kinds  are  used.  It  takes  her 
over  I  of  a  second  to  determine  upon  which  of  five 
heaps  to  put  a  card  after  she  knows  its  denomina- 
tion, while  it  only  takes  the  others  \  and  ^^  of  a 
second  to  perform  the  same  operation  with  six 
heaps. 

A  comparison  of  the  first  and  last  columns  of 
the  table  shows  the  regularity  of  the  phenomena 
we  are  studying.  The  choice  time  ought  not,  of 
comse,  to  be  affected  by  the  nature  of  the  distinc- 
tion upon  which  it  is  founded  ;  and  the  choice 
time  for  five-spots  and  nine-spots  and  that  for 
green  and  blue  ought  to  be  and  are  (approximately) 

1  It  \s  again  difficult  to  find  comparable  results.  But  the 
distinction  plus  choice  time  can  be  compared  with  similar 
results  of  Dr.  Cattell.    His  figure  is  .076;  mine  Is  0.81. 
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alike.  We  thus  have  a  means  of  varying  one  with- 
out the  other.  The  independence  of  the  two  pro- 
cesi^es  (distinction  and  choice)  is  further  shown  by 
the  fact  that  II.  is  the  quickest  distinguLsher, 
while  III.  is  the  most  ready  chooser.  III.  is  slow- 
est in  both  operations,  hut  differs  less  in  the  readi- 
ness of  her  sensibility  and  judgment  than  in  the 
alertness  of  her  will.  Perhaps  an  eclucational 
truth  with  regard  to  the  development  of  the  mental 
powers  is  hinted  at  here. 

4.  Association  time, — Here  our  api>aratus  re- 
duces itself  to  a  clock  and  some  slips  of  paper ; 
but  the  number  of  persons  involved  in  the  experi- 
ments must  be  increased  from  two  to  three.  Let 
each  of  the  three  write  on  the  slips  of  paper  ten  or 
twenty  words,  say,  of  one  syllable  each,  and  the 
names  of  concrete  things.  Avoid  any  natural  con- 
nection between  the  words  by  not  writing  them  in 
the  order  in  which  they  were  thought  of.  Now 
let  I.  and  II.  be  the  subjects  of  the  experiment, 
while  III.  records  the  time.  1°.  Let  I.  begin  by 
calling,  as  soon  as  he  hears  the  signal,  the  first 
word  on  his  list :  hereupon  II.  answers  by  the 
first  word  which  he  can  associate  with  the  call- 
word,  and  immediately  upon  this  calls  his  first 
word  to  I.,  who  in  turn  performs  the  association 
and  calls  his  second  word  ;  and  so  on  to  the  end. 
If  there  are  ten  words  on  the  list  of  each,  then  each 
person  has  called  ten  words,  has  answered  ten 
wordp,  and  has  [lerformed  ten  associations.  2"^. 
Now  let  I.  and  11.  each  have  twenty  words  before 
him,  and  let  each  call  a  word  as  soon  as  he  hears 
the  answer  of  the  other.*  This  operation  will  dif- 
fer from  the  former  only  by  the  fact  that  the 
association  has  been  omitted.  The  difference  in 
time  between  2*  and  1°  divided  by  10,  will  give 
the  sum  of  the  association  times  of  I.  and  II. 

Now  let  I.  and  III.  be  the  subjects,  and  II.  take 
the  time,  and  the  sum  of  the  association  times  of 
I.  and  III.  will  be  obtaineil.  Then  get  the  sum 
of  the  times  for  11.  and  III.,  and  the  solution  of  a 
very  simple  algebraic  equation  will  give  the  value 
of  the  association  time  of  each. 

I  ha\'e  also  used  another,  perhaps  somewhat 
simpler  method.  It  differs  only  in  that  in  each 
operation  one  person  acts  as  caller,  and  the  other 
as  associater,  throughout.  In  this  way  the  values 
of  six  equations  are  gotten  :  i.  e.,  I.  (caller)  +  IL 
(associater)  =  ? ;  II.  (caller)  +  I.  (associater)  =  ? ; 
and  so  with  each  pair.  We  then  eliminate  the  value 
of  *I.  (caller),*  *  II.  (caller),*  etc.,  by  getting  the 
value  of  the  three  equations,  —  *  I  (caller)  +  II. 
(caller),*  *  I.  (caller)  +  III.  (caller),'  etc.,  just  as 
before.  The  results  of  the  two  methods  agree 
very  well,  and  one  may  be  used  as  a  check  upon 

1  Tbe  words  should  be  proaouooed  distinctly,  and  no 
more  rapidly  than  ia  the  first  operation. 


the  results  of  the  other.  The  effect  of  practice  in 
reducing  the  time  is  at  first  very  considerable. 

It  remains  to  be  noted,  that  after  I  have  ascer- 
tained my  own  association  time  and  my  own  call- 
ing time,  and  know  it  to  be  fairly  constant,  the 
work  of  finding  the  reaction  time  of  a  fourth 
person  is  much  reduced.  We  have  simply  to  get 
the  sum  of  our  association  times  and  of  our  calling 
times,  and  subtract  from  these  my  own  association 
and  my  own  calling  time. 

I  will  give  the  results  of  the  first  method,  because 
here  alone  is  the  effect  of  practice  (in  two  of  the 
subjects)  eliminated.  The  subjects  are  the  II.  and 
III.  of  oiur  former  experiments,  and  the  times  are 
.808  and  .872  of  a  second  respectively,  which  agrees 
very  well  with  .764  of  a  second,  which  is  the  time 
found  by  Professor  Wiindt  by  the  more  elaborate 
methods.  The  great  difference  between  this  time 
and  that  necessary  for  a  distinction  or  a  choice, 
shows  how  much  more  elaborate  the  former  pro- 
cess is. 

.The  methods  above  described  leave  much  to  be 
desired  ;  but  the  principle  upon  which  they  depend 
(namely,  of  substituting  a  series  of  reactions  for  a 
single  one,  and  of  arranging  the  apparatus  so  that 
the  subject  himself  produces  the  sensations  upon 
which  the  distinction  and  choice  is  made)  seems  to 
be  the  one  by  which  the  desired  simplitication  can 
be  best  accomplished.  If  the  above  account  shall 
be  the  means  of  setting  others  to  work  at  the  same 
problem,  and  of  popularizing  to  any  extent  the 
study  of  experimental  psychology,  its  object  will 
be  more  than  fulfilled.  Joseph  Jastrow. 


THE  HYGIENE  OF  THE   VOCAL   ORGANS. 

The  experience  which  Dr.  Mackenzie  has  had 
for  the  past  twenty-five  years,  as  a  si)ecialist  in 
the  treatment  of  diseases  of  the  throat,  renders 
him  thoroughly  competent  to  advisf  on  the  im- 
portant subject  of  which  he  treats  in  the  volume 
before  us.  Additional  interest  attaches  to  his 
utterances  for  the  reason  that  during  this  active 
career,  the  most  famous  singers  have  come  under 
his  professional  care  and  observation,  including 
Nilsson,  Albani,  Vallina,  Patti,  and  a  host  of 
others. 

Dr.  Mackenzie  well  says  that  hygiene  has  a 
positive  as  well  as  a  negative  side.  The  preserva- 
tion of  health  means  not  only  that  actual  mischief 
is  avoided,  but  that  the  body  is  kept  in  the  best 
working  order.  The  hygiene  of  the  voice,  there- 
fore, must  include  a  consideration  of  the  beet 
methods  of  developing  its  powers  to  the  highest 

The  hygiene  of  the  vocal  orgatu ;  a  practuxU  handbook 
for  »inger$  and  $peaJeer$,  By  Mobbll  Maoesmzib,  M.D. 
London,  Macmillan,  Itm.   18«. 
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pitch  aa  well  as  protecting  it  from  injury  or  de- 
cay. 

After  describing  the  anatomy  of  the  vocal 
organs,  the  author  passes  to  a  consideration  of 
the  uses  of  the  laryngoscope.  Although  this  in- 
strument is  of  inestimable  value  in  the  recognition 
and  treatment  of  disease,  it  has,  nevertheless, 
added  very  little  to  the  knowledge  of  the  physiol- 
ogy of  the  larynx.  This  is  accounted  for  by  the 
greater  amount  of  skill  required  for  the  examina- 
tion of  the  larynx  in  the  act  of  singing  than  for 
ordinary-  medical  purposes,  and  also  by  the  fact 
that  but  few  throats  are  sufficiently  tolerant  to 
permit  of  such  a  prolonged  examination  as  is  ne- 
cessary to  obtain  results  of  much  value. 

The  development  of  the  voice  receives  consid- 
erable attention  in  the  author's  methods.  Many 
children  can  be  taught  to  sing  little  airs  when 
they  are  between  three  and  four  years  old.  From 
the  age  of  six  until  that  of  fourteen  or  sixteen  the 
voice  undergoes  but  little  change  except  in  the 
way  of  gaining  power.  At  this  time  a  marked 
change  occurs,  more  noticeable  in  boys  than  girls, 
that  is,  *  the  changing  of  the  voice.'  This  is  due  to 
an  increase  in  the  size  of  the  lamyx  in  all  its  di- 
mensions, enlargement  and  consolidation  of  the 
cartilages,  and  an  increase  in  length  and  thickness 
of  the  vocal  cords. 

In  speaking  of  the  training  of  the  singing  voice. 
Dr.  Mackenzie  recommends  vocal  gymnastics  and 
a  development  of  the  breathing  capacity,  by  walk- 
ing, hill-climbing,  running,  fencing,  and  swim- 
ming, and  in  a  chapter  devoted  to  the  care  of  the 
formed  voice  directs  the  avoidance  of  strain  and 
complete  inaction  of  the  vocal  organs  when  out  of 
order.  The  influence  of  the  general  health  upon 
the  voice  is  very  marked.  Whatever  is  good  for 
the  singer's  general  health  is  pro  tanto  beneficial 
to  his  voice.  Alcohol  and  tobacco  should  not  be 
used.  The  hoarse  tones  of  the  confirmed  votary 
of  Bacchus  stte  due  to  chronic  inflammation  of  the 
lining  membrane  of  the  lamyx :  the  originally 
smooth  surface  being  roughened  and  thickened  by 
the  irritation  of  alcohol,  the  vocal  cords  have 
less  freedom  of  movement,  and  their  vibrations 
are  blurre<l,  or  rather  muffled,  by  the  unevenness  of 
their  contiguous  edges. 

In  discussing  the  speaking  voice,  its  compass, 
mechanism,  and  defects  are  fully  considered. 
The  various  diseases  of  the  larynx,  paralysis,  and 
abnormal  growths  are  not  overlooked,  and  a 
special  chapter  treats  of  the  training  of  the  voice 
for  speaking  in  public.  The  importance  of  early 
training  is  dwelt  upon,  and  the  improvement 
which  is  possible  to  a  poor  voice  by  proper  meth- 
ods of  culture. 

In  concluding  the  volume,  Dr.  Mackenzie  de- 


sires it  to  be  understood  that  he  speaks  as  a  physi- 
cian, rather  than  as  a  singing-master  or  an  elocu- 
tionist, and  that  his  aim  is  to  furnish  the  vocalist 
and  public  speaker  with  a  guide  to  the  diseases  of 
the  voice,  and  the  best  means  of  avoiding  them. 
He  has  accomplished  his  object  in  a  manner  which 
is  no  surprise  to  those  who  know  his  skill  and  ac- 
quirements. 


RECENT  EARTHQUAKE  LITERATURE. 

Report  on  the  East  Anglian  earthquake  of  April  83, 1881. 
By  R.  Mbldola  and  William  White.    London,  1886. 

The  Essex  field-club  of  England  has  devoted  vol. 
i.  of  its  '  Special  memoirs '  to  the  Essex  earthquake 
of  April  23,  1884,  which  has  already  been  the  sub- 
ject of  sundry  articles  in  scientific  periodicals  and 
society  transactions.  This  publication  is  much  the 
most  extended  discussion  of  the  phenomena  which 
has  appeared,  and  its  authors  have  here  given  us 
an  excellent  example  of  the  thorough  presentation 
and  discussion  of  the  facts  observed.  It  forms  a 
volume  of  two  hundred  and  twenty -three  pages, 
with  four  maps  and  numerous  illustrations  in  the 
text.  It  begins  by  giving  a  list  of  nearly  sixty 
previous  British  earthquakes  which  had  caused 
structural  damage,  the  records  being  dra^-n  from 
various  sources,  and  including  some  that  are  not 
mentioned  in  l^Iallet's  <  British  association  cata- 
logue.' 

After  describing  the  careful  methods  of  collect- 
ing and  sifting  the  data  in  regard  to  the  present 
shock,  some  twenty  pages  are  devoted  to  its  general 
character.  It  is  regarded  as  the  most  serious  seis- 
mic disturbance  that  has  affected  Great  Britain 
for  four  centuries,  extended  over  fully  five  thou- 
sand square  miles,  and  in  intensity  is  estimated  as 
about  one-twentieth  of  the  great  Lisbon  earthquake 
of  1755.  Pages  44  to  155  are  given  up  to  a  detailed 
description  of  the  phenomena  at  various  places, 
the  accounts  being  in  many  cases  in  the  original 
language  of  the  reporter,  and  in  many  more  giv- 
ing the  result  of  personal  examination  of  the  locali- 
ties, immediately  after  the  occurrence,  by  the 
authors  themselves  or  by  competent  persons  author- 
ized by  them.  No  one  who  has  not  himself  en- 
gaged in  similar  work  can  understand  the  labor 
involved  in  the  collection  and  arrangement  of  the 
materials  here  presented.  They  are  accompanied 
by  numerous  wood-cuts  iUustrating  the  damage 
done  to  particular  buildings,  and  the  general  im- 
pression product  by  their  perusal  is  that  the  shock 
was  much  more  severe  and  destructive  than  the 
accounts  published  at  the  time  had  led  us  to  sup- 
pose. Many  instances  are  given  of  buildmgs  so 
wrecked  as  to  be  uninhabitable,  and  in  some 
towns  the  injured  buildings  are  numbered  by 
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hundreds.  The  whole  number  of  buildings  dam- 
aged was  estimated  between  twelve  hundred  and 
thirteen  hundreil,  including  twenty  churches  and 
eleven  chapels.  The  area  of  structural  damage 
was  confined  to  fifty  or  sixty  square  miles  in  north- 
east Essex,  having  its  main  axis  in  a  direction 
north-east  and  south-west  from  Wivenhoe  to  Pel- 
don. 

In  considering  the  connection  of  the  shock  with 
surface  geology,  the  chief  damage  is  found  to  have 
been  upon  the  London  clay  :  but  some  e\idence 
was  found  tliat  the  shock  was  spread  widely, 
especially  toward  the  north  and  north-west,  by 
the  better  conducting  older  rocks  which  lie  under- 
neath. The  excessive  damage  at  Wivenhoe,  as 
well  as  its  comparatively  sudden  decrease  to  the 
north-east  of  that  place,  is  attributed  to  reflection 
of  the  earth-wave  at  that  place  by  the  valley  of  the 
Colne  River. 

Attempts  to  estimate  the  velocity  of  proi)aga- 
tion,  the  exact  location  of  the  centrum,  etc.,  are 
admitted  by  the  authors  to  be  of  little  value  as  to 
results,  owing  to  the  uncertainty  of  the  data  avail- 
able in  a  country  where  earthquakes  are  rare,  and 
therefore  find  no  one  prepared  for  careful  obser- 
vation, and  whei^  also  seismographs  are  practi- 
cally unkno^vn  ;  but  they  furnish  further  evidence 
of  the  care  with  which  this  report  has  been  pre- 
pared. 

Alphabetical  catalogue  of  the  tarthquakea  recorded  a*  haV' 
ing  occurred  in  Europe  and  adjacent  countrie§.  By  J.  P. 
O'Rbillt.    Dablin,  1886. 

The  second  memoir  named  aboved  forms  a  part 
of  vol.  xxviii.  of  the  Transactions  of  the  Royal 
Irish  academy.  It  is  arranged  on  the  same  plan 
as  the  similar  catalogue  of  British  earthquakes 
published  in  1884,  by  the  same  author,  and  which 
forms  an  earlier  part  of  the  same  volume  of  Trans- 
actions. The  present  list  is  based  mainly  upon 
those  of  Mallet,  Perrey,  and  Fuchs,  and  aims  to 
give,  for  each  of  the  localities  arranged  in  alpha- 
betical order,  the  number  of  recorded  earthquake 
shocks,  with  their  dates  and  condensed  indications 
of  the  extent  of  the  area  affected.  It  forms  a 
volume  of  two  hundred  and  twenty  quarto  pages. 

As  it  is  very  difficult,  even  where  all  the  facts 
are  known,  to  make  any  numerical  estimate  of 
intensity  (and,  moreover,  for  the  vast  majority  of 
recorded  shocks  no  sufficient  details  are  now  avail- 
able on  which  to  base  such  estimate),  the  element 
of  intensity  has  been  omitted  in  preparing  this  list, 
and  it  represents  only  the  number  of  recorded 
earthquakes,  the  unit  adopted  being  the  shock. 
When  several  or  many  or  continuous  shocks  are 
recorded,  these  are  interpreted  as  meaning  two  or 
three  or  four  shocks, —  estimates  which  are  cer- 
tainly usually  within  the  truth.     It  is  also  recog- 


nized that  in  the  earlier  centuries  many  earth- 
quakes must  have  passed  entirely  unrecorded,  and 
that  the  list  is  necessarily  in  so  far  an  incomplete 
record  of  the  true  number  of  earthquakes  that  have 
occurred. 

In  Professor  O'Reilly's  former  memoir  concern- 
ing British  earthquakes,  an  earthquake  map  of  the 
islands  was  presented.  The  present  list  is  not 
accompanied  by  a  corresponding  map  of  Europe, 
the  preparation  of  which  will  necessarily  involve 
considerable  time  and  trouble,  and  which,  we  hope 
and  exi)ect,  wiU  in  due  time  appear.  In  these 
days  when  the  graphical  representation  of  all 
physical  phenomena  has  become  so  common,  it  is 
certainly  an  important  advance  in  seismology  to 
be  able  to  apply  the  same  methods  to  the  study  of 
earthquake  frequency  in  various  parts  of  the  world; 
and  we  anticipate  the  day  when  a  similar  map  of 
the  United  States  may  be  available  for  American 
seismologists.  Indeed,  some  progress  has  already 
been  made  by  the  present  writer  in  the  prepara- 
tion of  such  a  map. 

StatiMtik  der  erdbeben  von  1866-85.     Von  C.  W.  C.  FuoBS. 
Vienna,  1886. 

Dr.  Fuchs*s  memoir  is  from  the  ninety-second 
volume  (1885)  of  the  Sitzimgsberichte  of  the  Vienna 
academy.  In  it  he  has  collected  the  reconis  of 
earthquakes  from  his  various  annual  reports,  and 
arranged  them  according  to  countries  ;  so  that  the 
statistics  for  any  particular  locality  for  the  whole 
twenty  years  are  now  easily  available  to  the  stu- 
dent. It  forms  another  chapter  in  the  general 
earthquake  catalogue  which  Mallet  brought  down 
to  1843,  and  which  Perrey  continued  for  the  later 
years.  It  would  be  a  desirable  thing  if  Perrey's 
lists  for  the  years  from  1843  to  1805,  which  are 
scattered  in  numerous  separate  memoirs,  could  be 
collected  and  collated  in  a  similar  way.  In  order 
that  the  lists  for  different  countries  may  be  com- 
parable one  with  another,  Dr.  Fuchs  lias  included 
in  his  present  lists  only  those  shocks  which  were 
sensible  without  instruments  ;  that  is,  those  which 
correspond  to  the  numbers  III  to  X  in  the  Roesi- 
Forel  scale.  The  lists  proper  occupy  about  four 
hundred  octavo  pages,  and  are  preced^  by  a  brief 
separate  notice  of  the  more  important  earthquakes. 
It  would  have  increased  somewhat  the  usefulness 
of  Dr.  Fuchs^s  book  if  he  had  added  an  index 
of  the  countries  ;  but,  as  they  are  arranged  geo- 
graphically, the  deficiency  is  not  a  serious  one. 

Transaciiont  of  the  Sei»mological  tociety  of  Japan,    Vol. 
Iz.  part  1.    ToUo,  1886. 

Vol.  ix.  of  the  Transactions  of  the  Japanese  society 
opens  with  a  paper  occupying  twenty-three  pages, 
by  Dr.  C.  G.  Knott,  on  earthquake  frequency. 
After  a  discussion  of  the  probable  length  of  any 
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periodicity  which  might  be  due  to  the  gravitational 
action  of  the  sun  or  moon,  with  the  result  that  the 
periods  most  likely  to  be  discoverable  are  semi- 
annual and  annual,  he  gives  a  method  of  com- 
bining the  monthly  numbers  so  as  to  eliminate  any 
shorter  periods.  Tlie  author  then  applies  these 
methods  to  Mallet^s  list  of  European  earthquakes, 
to  New  Zealand  earthquakes  (1869-79),  to  the  East 
Indian  Archipelago  (1873-61),  to  Chili  earthquakes 
(1873-81),  and  to  the  Grecian  Archipelago  (1859-73). 
The  resulting  numbers  are  plotted  in  two  sets  of 
curves  ;  the  one  showing  the  annual  period,  the 
other  the  semi-annual  period  if  there  be  one. 
The  curves,  excepting  that  for  the  East  Indies, 
show  clear  indication  of  a  semi-annual  period,  but 
the  author  finds  reason  to  doubt  whether  it  is  to 
be  attributed  to  the  gravitational  cause  which  sug- 
gested the  search  for  it.  In  considering  the  jws- 
sible  effect  of  atmospheric  changes,  it  is  suggested 
that  earthquakes,  frequently  at  least,  are  not  local 
phenomena,  and  their  causes  may  be  sought  at  a 
considerable  distance  from  the  place  where  they 
occur ;  as,  for  instance,  changes  of  pressure  over 
the  continent  of  Asia  or  over  the  Pacific  Ocean 
might  cause  variations  in  the  strains  along  the 
littoral  line  between  them,  and  so  might  be  a 
determining  cause  of  earthquakes  in  the  Japanese 
area.  Pursuing  this  idea.  Dr.  Knott  finds  a  possible 
or  probable  cause  of  the  winter  earthquake  maxi- 
mum (which  his  annual  curves  show  in  both  the 
northern  and  southern  regions)  in  the  accumula- 
tions of  snow  over  continental  areas  and  in  the 
annual  change  of  barometric  gradients. 

Tlie  remainder  of  part  i.  is  occupied  by  Prof.  R. 
Shida,  with  two  papers,  entitled  *  Automatic  cur- 
rent recorder,'  and  'On  earth-currents.*  In  the 
former  he  has  described  and  figured  an  instrument 
for  automatically  recording  the  strength  and  di- 
rection of  a  varying  electric  current.  In  the  lat- 
ter he  has  collected  a  brief  account  of  what  has 
been  done  in  the  way  of  observing  earth-currents, 
adding  observations  of  his  own  which  seem  to  in- 
dicate, that,  while  the  magnetic  declination  and 
earth-currents  vary  in  a  similar  way,  the  latter 
changes  are  not  the  cause  of  the  former,  inas- 
much as  an  increase  of  western  declination  cor- 
responds to  an  increase  of  current  flowing  from 
north  to  south  along  a  telegraph-wire,  not  to  a 
decrease,  as  should  be  the  case  if  the  connection 
were  causal.  The  author  also  discusses  the  possi- 
ble connection  of  earth-currents  with  earthquakes. 

Tranaactiona  of  the  SeismologiccU  tociety  of  Japan.    Vol. 
iz.  part  2.    Tokohama,  1886. 

The  second  part  of  this  vol.  ix.,  separately  bound, 
is  entirely  occupied  by  John  Milne  with  an  account 
of  the  volcanoes  of  Japan,  mainly  historical  and 
descriptive.    The  author  gives  a  list  of  over  forty 


works  which  have  been  consulted  in  its  prepara- 
tion, of  which  twenty-six  are  in  Japanese,* a  con- 
siderable proi)ortion  being  in  manuscript.  The 
information  thus  gathered  from  previous  writers 
is  supplemented  by  extended  personal  observations 
by  the  author  in  frequent  journeys  made  for  the 
purjiose  during  his  residence  for  a  dozen  years  or 
more  in  Japan ;  and  it  is  these  accounts  of  his 
own  explorations  tliat  the  ordinary  reader  will 
find  most  interesting.  Among  them  may  be 
especially  mentioned  his  visit  to  Oshima(p.  78  ff.)t 
where  he  had  an  opportunity  of  looking  down 
into  the  open  crater  of  an  active  volcano,  which 
was  at  the  time  belching  forth  masses  of  molten 
lava  to  a  height  far  above  the  point  where  he 
stood.  It  must  certainly  have  been,  as  he  says, 
*a  sight  of  extraordinary  grandeur.'  A  map  is 
given  on  which  are  marked  129  mountains  of  vol- 
canic origin,  23  being  in  the  Kurile  Islands.  Of 
these,  51  are  active,  10  being  in  the  Kuriles,  and 
It  in  Yezo.  Of  the  whole  number,  39  are  sym- 
metricaUy  forme<l  cones,  showing  a  more  or  less 
close  approximation  to  the  theoretical  outline  de- 
duced by  Milne  in  the  Geological  magazine,  and 
by  Becker  in  the  American  journal  of  science,  and 
again  discussed  by  Milne  in  this  paper.  From 
several  considerations  the  author  infers  that  the 
volcanoes  of  the  Kuriles  are  of  more  recent  for- 
mation than  those  of  Japan. 

This  part,  ii.,  of  vol.  ix.,  is  issued  from  the  office 
of  the  Japan  Mail  in  Yokohama,  instead  of  from 
Toklo  as  heretofore,  and  there  is  also  an  entire 
change  in  its  outside  appearance.  There  are 
numerous  errors,  which  show  that  the  English 
proof-readers  in  that  office  are  not  yet  quite  per- 
fect. The  word  *  ejectamenta '  has  proved  espe- 
cially puzzling  to  them,  being  misprinted  in  six  of 
the  nine  places  where  it  occurs. 

Tlie  Japanese  Transactions  of  this  society  have 
reached  vol.  iii.,  which  contains  papers  on  *  Earth 
tremors,'  by  Milne  ;  on  the  *  Eartliquake  of  Oct. 
15,  1884,'  by  Sekiya ;  and  on  *  Air-waves  and  sea- 
waves,'  by  Wada. 

The  volume  recently  issued  in  the  International 
scientific  series,  on  *  Earthquakes,'  by  John  Milne, 
is  also  before  us ;  but  tliis  article  has  already 
reached  such  a  length,  that  its  consideration  must 
be  postponed  to  another  time. 

C.  G.  RocKwooD,  Jr. 

From  Nature  we  learn  that  Japan  has  tWrty- 
seven  periodicals  devoted  to  education  ;  seven  of 
these  are  medical,  with  a  monthly  circulation  of 
13,514;  nine  treat  of  sanitary  matters,  and  two 
of  pharmacy  ;  twenty-nine  are  what  might  be 
termed  popular  scientific  journals,  and  have  a 
circulation  of  70,000. 
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COMMENT  AND  CRITICISM, 

Although  the  general  fubuc  has  ceased  to 
be  interested  in  the  subject  of  cholera,  which  two 
years  ago  was  the  engrossing  topic  of  daily  con- 
versation, the  medical  profession  has  not  ceased 
to  investigate  its  methods  of  growth  and  propaga- 
tion whenever  the  opportunity  has  offered.  A 
most  important  contribution  has  been  made  by 
Macleod  and  Miller,  as  a  result  of  their  labors  in 
Shanghai  during  the  past  year.  They  found 
Koch^s  comma  bacillus  in  twenty-five  out  of 
twenty-seven  cases,  and  satiBfactorily  account  for 
its  absence  in  these  two  cases.  In  cases  of  diarrhoea 
and  dysentery  the  bacillus  was  absent.  The  germ 
was  destroyed  on  drying,  but  when  kept  moist  was 
capable  of  growth  after  four  months.  Ebcperi- 
ments  are  now  being  made  upon  guinea  pigs  with 
a  view  of  producing  the  disease  in  them  if  possi- 
ble. Emmerich  and  Buchner,  who  have  been 
studying  cholera  in  Sicily,  are  of  the  opinion  that 
the  cholera  germ  finds  its  way  into  the  body  by 
means  of  the  inspired  air.  The  opinion  commonly 
held,  and  among  those  of  this  opinion  is  Koch 
himself,  is  that  it  is  through  the  mouth  and 
stomach  that  the  germs  find  their  entrance. 


The  faith  cure  has  succeeded  in  drawing  to 
its  ranks  many  individuals  who,  afilicted  with  in- 
curable or  imaginary  diseases,  have  consulted 
regular  physicians  without  obtaining  any  thing 
more  than  temporary  benefit.  From  time  im- 
memorial this  class  has  been  a  large  one,  and  as  a 
consequence  the  weapon  ointment  of  Hildanus, 
the  tar-w^ater  of  Bishop  Berkeley,  the  metallic 
tractors  of  Perkins,  and  the  magnetic  belts  of 
Wilson,  liave,  each  in  its  turn,  had  their  devotees 
and  enthusiastic  advocates.  Rev.  Dr.  Buckley, 
editor  of  the  Christian  advocate,  in  an  article  con- 
tributed to  the  Century f  declares  that  the  tendency 
of  faith -healing  is  to  produce  an  efifeminate  type 
of  cliaracter  which  shrinks  from  pain,  and  concen- 
trates itself  upon  self  and  its  sensations.  He  thinks 
that  it  destroys  the  ascendency  of  reason  in  the 
soul,  and  that  it  tends  to  mental  derangement.  It 
might  also  be  added,  that  such  a  belief,  if  general- 
No.  i8».—l«8e. 


ly  accepted,  would  at  once  put  a  stop  to  all  study 
and  scientific  investigation,  and  relegate  us  to  the 
dark  ages.  The  law  which  is  from  time  to  time 
enforced  against  the  medical  pretender  and 
charlatan  should  be  invoked  to  aid  in  the  expul- 
sion from  the  state  of  all,  by  whatever  name  they 
are  known,  who  for  mercenary  purposes  traffic  in 
the  innocence  and  simple-mindedness  of  the  weak 
and  the  sick. 


The  higher  education  of  women  was  dis- 
cussed by  Dr.  Withers  Moore  in  his  recent  ad- 
dress to  the  British  medical  association.  Inas- 
much as  his  hearers  were  physicians.  Dr.  Moore 
wasted  no  time  with  an  introduction,  but  at  once 
went  to  the  root  of  the  matter  by  stating  that  the 
proper  function  of  woman  was  to  act  as  a  pro- 
ducer of  men,  for  she  is  the  only  means  by  which 
man  can  be  brought  into  the  world.  The  func- 
tions of  gestation  and  maternity  require  a  great 
outlay  of  physiological  force,  and,  if  this  force  is 
used  up  in  other  work,  the  offspring  of  the  world 
must  suffer,  as  must  also  the  woman  herself. 
There  are  two  channels  of  expenditure  of  physio- 
logical force  of  the  woman,  —  the  terrible  strain 
of  higher  and  professional  education,  the  training 
for  competition  with  men  in  the  most  severe  ex- 
ercises of  the  intellect ;  and  the  expense  of  being 
properly  trained  for  motherhood. 


The  saying,  '  Eklucate  a  woman  and  you  educate 
a  race,*  is  full  of  promise  if  rightly  interpreted  ; 
full  of  dire  disaster,  if  it  be  applied  to  the  mind 
to  the  exclusion  of  the  body.  Excessive  mental 
labor  is  a  cause  of  sterility ;  and  whatever  does, 
or  tends  to,  render  women  infertile  is  prejudicial 
to  a  nation.  Young  women  at  the  present  time 
think  that  they  must  do  men*s  work,  though  there 
is  no  necessity  for  it,  and  when  they  have  not  the 
constitution  to  do  a  woman*s  proper  work.  If 
girls  were  more  properly  taught  at  school  the  true 
ph3rsiology  of  woman,  this  wotdd  be  in  a  great 
measure  stopped.  We  cannot  turn  man  into  a 
woman,  nor  fit  him  to  perform  a  woman's  duties  ; 
no  more  can  we  fit  woman  to  perform  the  work 
and  duties  of  a  man.  Dr.  Moore*s  address  deals 
with  this  all-important  question  from  an  exceed- 
ingly practical  stand-point,  and  is  singularly  free 
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from  abetractioDS  and  generalities ;  and,  if  his 
views  are  to  be  controverted,  they  must  be  met 
with  correspondingly  practical  objections.  His 
treatment  of  the  subject  shows  a  large  experience 
with  the  every-day  life  of  the  women  of  the 
present  time,  and  wiU  well  repay  most  thorough 
and  careful  perusal. 


Writer's  cramp  is  an  affection  which,  until  a 
very  recent  date,  has  been  looked  upon  as  in  most 
cases  incurable.  Fortunately,  however,  for  those 
who  suffer  from  this  disease,  means  are  now 
known  to  exist  not  only  for  its  amelioration,  but 
for  its  permanent  cure.  The  difficulty  is  one  which 
is  not,  as  its  name  implies,  confined  to  writers. 
It  may  occur  in  any  individual  whose  occupation 
brings  into  constant  play  one  set  of  muscles  :  thus 
the  pianist,  the  telegrapher,  and  the  ballet-dancer 
may  suffer  from  these  cramps  or  from  an  inability 
to  perform  the  acts  pecuUar  to  his  occupation. 
The  cramps  are  merely  symptoms  of  a  diseased 
condition,  the  exact  seat  of  which  is  a  matter  of 
dispute  ;  some  locating  it  in  the  brain,  others  in 
the  spinal  cord,  while  there  are  those  who  regard 
the  nerve-centres  as  in  no  wise  affected,  but  trace 
the  source  of  the  affection  to  the  nerves  themselves. 
The  method  of  treatment  which  has  been  found 
most  successful  consists  in  the  application  of  gym- 
nastics, combined  with  massage,  to  the  affected 
muscles.  The  rubbing,  and  sometimes  a  gentle 
striking  of  the  muscles  with  a  wooden  bar,  together 
with  regular  movements  of  the  fingers  or  other 
defective  part,  are  continued  for  several  weeks, 
during  which  time  not  more  than  one  hour  daily 
is  devoted  to  these  exercises.  During  five  years, 
Wolff,  who  has  given  special  attention  to  this  affec- 
tion, has  treated  277  patients.  Of  this  number,  245 
were  writers  ;  32  were  pianists,  violinists,  telegra- 
phers, and  painters.  157  were  cured,  22  improved, 
and  98  not  cured. 


Dr.  S.  W.  Abbott,  of  the  state  board  of  health 
of  Massachusetts,  in  the  Boston  Medical  and  sairgir 
cal  journal,  Aug.  12,  describes  the  method  em- 
ployed by  Professor  Walpert  in  testing  the  air  of 
inhabited  apartments  to  ascertain  the  amount  of 
carbonic  acid  present.  The  air-tester  of  Walpert 
consists  of  a  simple  rubber  bulb,  of  known  capa- 
city, connected  with  a  glass  tube,  which  is  con- 
stricted at  its  further  end.  The  bulb  is  filled  with 
the  air  to  be  examined,  and  this  air  is  then  forced 
through  a  measured  quantity  of  lime-water  until 
the  opacity  produced  by  the  formation  of  lime- 


carbonate  is  80  great  as  to  obscure  a  black  mark 
upon  the  bottom  of  the  test-tube  containing  the 
lime-water.  With  very  fold  air,  the  bulb  having  a 
capacity  of  twenty-eight  cubic  centimetres,  and 
the  quantity  of  lime-water  being  three  cubio 
centimetres,  the  mark  is  obscured  after  filling 
the  bulb  ten  or  fifteen  times  ;  while,  if  the  air  is 
as  pure  as  it  should  be,  the  lime-water  will  be- 
come turbid  only  after  the  bulb  has  been  filled 
thirty  or  forty  times.  Professor  Walpert  has  pre- 
pared a  table  which  indicates  approximately  the 
amount  of  carbonic  acid  present  when  the  bulb 
has  been  filled  from  one  to  sixty  times. 


The  principle  upon  which  this  tester  is  based  is,, 
of  course,  not  new.  It  is,  however,  a  much  more 
convenient  method  than  that  recommended  by 
Angus  Smith,  in  which  bottles  containing  lime- 
water  were  employed.  All  these  methods  are  de- 
fective, necessarily  so  perhaps,  for  the  reason  that 
they  aU  take  it  for  granted  that  the  amount  of 
carbonic  acid  is  a  true  exponent  of  the  degree  of 
p\u*ity  of  the  air.  This  is,  of  course,  erroneous. 
An  air  containing  no  more  carbonic  acid  than  that 
of  the  Alps,  may,  on  account  of  organic  impuri- 
ties, be  much  more  deleterious  than  one  holding  a 
large  amount  of  carbonic  acid,  but  without  the 
organic  contamination.  There  is  much  reason  to 
hope  that  biological  methods,  with  plate  and  other 
cultures,  will  help  to  solve  this  difficult  question 
of  practically  ascertaining  whether  a  given  atmos- 
phere is  or  is  not  contaminated  to  such  a  degree 
as  to  be  prejudicial  to  health,  and  in  what  the 
danger  consists.  While  the  chemists  and  biologists 
are  at  work  upon  this  problem,  we  shall  still  be 
confined  to  the  estimation  of  carbonic  acid  present 
in  the  air,  as  an  indication  of  its  purity,  and  are 
glad  to  learn  that  Dr.  Abbott  has  found  Walpert's 
air-tester  convenient  in  form  and  size,  portable, 
and  sufficiently  accurate  to  meet  the  wants  of  the 
sanitarian. 


THE  CHARLESTON  EARTHQUAKE:  SOME 
FURTHER  OBSERVATIONS. 

Further  and  more  reliable  observations  and 
reports  seem  to  confirm  the  substantial  accuracy 
of  the  coseismal  lines  given  in  the  map  issued  with 
the  last  number  of  Science  to  an  even  greater 
extent  than  could  have  been  reasonably  expected. 
The  most  disturbing  element  in  compiling  that 
map  was  the  time  of  the  earthquake  at  Charleston, 
as  given  by  all  the  press  reports  and  the  signal- 
service  observer  at  that  city,  9.54  p.m.    The  most 
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accurate  time  found  by  Professor  Mendenhall 
during  his  visit,  however,  was  9.61,  which  agrees 
very  much  better  with  all  other  accurate  observa- 
tions from  adjoining  localities.  This  and  other 
reports  might  allow  of  shifting  the  central  ellipse 
a  little  farther  south  ;  and  this,  of  course,  agrees 
better  with  the  fact  that  the  greatest  destruction 
was  caused  at  Charleston.  Still,  all  reports  agree 
that  the  shock  was  more  nearly  vertical  at  points 
to  the  north-west  of  that  city,  and  even  at  Augusta, 
nearly  due  west. 

Among  all  the  recorded  times,  up  to  date, 
the  following  seem  most  worthy  of  mention  at 
present :  Charleston,  9.51,  from  very  reliable  data 
obtained  by  Professor  Mendenhall ;  Washington, 
D.C.,  9.53.30,  the  mean  of  observations  by  Profes- 
sors Newcomband  McGee  ;  Baltimore,  9.54,  Richard 
Randolph,  civil  engineer  ;  New  York,  9.54.  West- 
em  union  telegraph  operator  ;  New  Haven,  Conn., 
9.55.30,  signal-service  observer  ;  Toronto,  Ontario, 
9.55,  Professor  Charles  Carpmael,  director  of  the 
Meteorological  service  of  Canada  ;  Mount  Sterling, 
east  central  Kentucky,  9.53.15, 1.  J.  Evans,  watch- 
maker ;  Newport,  Ky.,  9.54.15,  8.  P.  Newman, 
attorney ;  Portsmouth,  southern  Ohio,  9.55.57, 
signal-service  observer,  corrected  by  telegram  to 
Columbus  ;  Dubuque,  lo.,  9.58,  as  given  in  associ- 
ated pri'ss  despatches;  Jacksonville,  Fla.,  9.54, 
associate<l  pre^H.  If  we  take  the  centre  of  disturb- 
ance at  a  ]K)int  al)out  50  miles  north-west  of  Charles- 
ton, at  0.51  P.M.,  these  figures  give  velocities  about 
as  follows  :  to  Washington,  D.C.,  144  miles  a 
minute  ;  to  Baltimore,  130  ;  to  Newport,  Ky.,  92; 
to  Dubuque,  lo.,  103 ;  to  Jacksonville,  Fla., 
08.  Tliese  seem  to  indicate  that  the  origin  was 
along  a  north  and  south  line  rather  than  at  a  point. 
If  we  take  the  origin  at  about  the  middle  of  the 
line  joining  Cliarleston  and  Raleigh,  at  9.50  p.m., 
we  get  velocities  as  follows  :  to  Washington,  76  ; . 
to  Dubu(iue,  lo.,  87  ;  to  Newport,  Ky.,  84 ;  to 
Jacksonville,  Fla.,  71. 

The  arc^a  as  stated  in  the  last  number  of  this 
paper  is  also  about  the  same  according  to  the  latest 
observations.  No  reports  of  any  disturbance  are 
yet  at  hand  from  any  point  in  southern  Florida 
south  of  Tampa.  It  was  felt  very  slightly  at  Bos- 
ton, Mass.,  in  northern  Vermont,  and  New  York ; 
in  Ontario  it  was  very  perceptible  at  Toronto  and 
a  nunil)er  of  points ;  and  it  extended  into  south- 
ern Michigan,  eastern  Iowa,  Missouri,  Arkansas, 
and  Louisiana. 

It  is  re|>orted  by  Captain  Boutelle  that  the  water 
on  the  bar  at  Charleston  has  deepened  since  the 
shock  from  six  inches  to  a  foot.  The  character 
of  the  shock  is  rei)orte<l  from  almost  all  points  as 
decidedly  undulatory,  rather  than  vibratory,  in 
character,  which  perhaps  explains  the  fact  that 


there  was  generally  formed  a  very  fair  idea  as  to 
the  direction  of  the  motion.  Published  requests 
for  information  have  been  very  generously  re- 
sponded to  ;  and  although  some  letters  are  amus- 
ing, and  even  absurd,  a  large  proportion  of  them 
give  valuable  and  interesting  data.  The  follow- 
ing extract  from  a  letter  received  from  Mr.  Rich- 
ard Randolph,  civil  engineer,  Baltimore,  Md.,  is 
such  an  excellent  example  of  clearness  of  state- 
ment combined  with  accuracy  of  observation,  that 
its  perusal  cannot  fail  to  be  both  interesting  and 
instructive :  — 

•*  I  was  reading  in  my  front  room,  third  story, 
east  side  of  the  street,  about  the  middle  of  the 
block ;  was  sitting  with  one  leg  thrown  over  and 
resting  upon  the  knee  of  the  other,  so  that  the 
position  of  my  body  was  nearly  north  and  south, 
pointing  with  the  foot  about  16°  west  of  north. 
While  in  this  position,  so  sensitive  to  lateral  oscil- 
lations, I  experienced  a  sensation  which  I  at  first 
ascribed  to  a  violent  palpitation  of  the  heart ;  but 
the  absence  of  all  uncomfortable  feeling,  and  the 
great  amplitude  of  the  oscillations,  quickly  drove 
that  idea  from  my  mind.  At  the  same  time  I  was 
satisfied  that  such  a  motion  cotdd  not  be  due  to 
what  I  supposed  to  be  a  passing  baggage-wagon 
loaded  with  trunks,  the  sound  being  exactly  that 
of  such  a  wagon,  which  frequently,  during  the 
last  month,  has  passed  over  the  cobble-stone  pave- 
ment of  the  street.  I  did  not  look  to  see  if  there 
really  was  a  wagon  passing,  and,  although  the 
sound  began  and  ended  with  my  observation  of 
the  telluric  movement,  I  still  assume  it  to  have 
been  caused  by  a  wagon.  After  noticing  for  a 
few  seconds  my  suspended  foot  swinging  at  right 
angles  with  the  position  of  my  body  with  the  reg- 
ularity of  a  pendulum,  and  feeling  a  general 
movement  in  the  same  direction,  and  hearing  a 
sonorous  beating  of  some  object  in  my  bedroom 
adjoining  keeping  time  with  these  oscillations,  I 
arose  and  walked  across  the  room  to  my  watch, 
and,  upon  inspection,  saw  that  the  minute-hand 
was  exactly  halfway  between  9.58  and  9.54,  Le., 
9.5Bi.  My  watch  has,  for  the  last  two  months, 
coincided  precisely  with  the  chronometers  exposed 
for  public  reference  in  the  windows  of  the  prin- 
cipal dealers  ;  and  I  had  made  a  comparison  only 
the  day  before.  These  chronometers  keep  the 
standard  time  of  the  Philadelphia  meridian. 

**  While  in  this  standing  position,  I  no  longer 
felt  the  vibration  ;  but  the  sounds  in  the  adjoining 
room  continued  at  the  same  rate,  but  ceased,  as 
did  all  perceptible  vibration,  by  the  time  I  resumed 
my  seat,  when  I  recorded  on  the  blank  leaf  of  a 
book  I  was  reading,  '  ^  minutes  of  10  p.m.* 

''  In  order  to  form  an  estimate  of  the  duration 
of  the  phenomenon,  I  held  my  watch  before  me, 
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and  noticed  the  time  required  to  repeat  from 
memory  the  ohservations  I  liad  just  made;  and 
this  indicated  45  seconds,  and  10  seconds  from  the 
first  sensation  to  the  time  of  observation.  In  the 
same  way  I  counted  the  number  of  beats  per  min- 
ute of  the  sounding  body  in  the  adjoining  room, 
which  indicated  110.  As  I  have  an  ear  for  music 
and  time,  I  have  much  confidence  in  this  method 
of  estimating. 

*'  I  then  went  into  the  other  room  to  examine  the 
object  which  caused  the  sounds,  and  found,  that 
upon  oscillating  my  wardrobe,  which  was  backed 
against  the  north-andnsouth  partition  wall  of  the 
room,  the  sounds  were  produced  by  one  of  the 
doors  tapping  the  partition  between  the  two  com- 
partments of  the  wardrobe,  giving  out  a  not  un- 
musical sound,  and  one  that  could  not  be  evoked 
from  any  other  object,  and  could  only  be  produced 
by  an  east-and-west  oscillation.  To  reproduce 
them  with  the  intensity  and  periods  during  the 
earth  movement  required  a  movement  of  \  an 
inch  at  6i  feet  from  the  floor,  for  a  complete  oscil- 
lation." 

Tf  many  observers  had  the  self-possession  and 
skill  to  make  such  reports,  the  results  would  be 
valuable  indeed.  Everett  Hayden. 


GHEVREUV8  CENTENNIAL  FESTIVAL, 

During  the  last  two  days,  Paris  has  celebrated 
with  unprecedented"  demonstrations  of  joy  and 
respectful  sympathy  the  centennial  anniversary  of 
the  venerable  «avanf  Chevreul,  vmprecedented  and 
unrivalled,  because  he  is  the  only  great  scientist 
of  our  times  who  has  attained  the  late  hour  of 
life  he  has  entered  this  morning,  Aug.  81,  and 
because  his  life  has  been  one  of  labor  and  hard 
work  from  the  beginning.  Chevreurs  life  is 
easily  and  shortly  written.  Like  happy  men  «iid 
happy  nations,  he  has  no  history,  no  adventures, 
no  romance  of  any  sort,  but  a  simple,  honest, 
straightforw^ard,  and  manly  life,  given  entirely  to 
work,  —  to  serious  work,  seriously  conducted. 

Michel  Eugene  Chevreul  was  bom  Aug.  81, 
1786,  in  Angers.  His  father  was  a  well-to-do 
physician  in  Angers,  professor  in  the  medical 
faculty,  and  a  talented  writer.  Old  age  seems  to 
l)e  hereditary  in  the  family  ;  Chevreurs  father 
having  died  at  ninetv-one,  and  his  mother  at 
ninety-three  years.  Chevreul  is  yet  a  very  tall 
man,  square  in  the  shoulders,  and  walks  quite 
erect  and  straight. 

After  the  revolution  the  University  of  Angers 
was  disestablished,  a  school  for  chemical  and 
physical  studies  being  put  in  its  place;  which 
Bch'ool  Chevreul  attended  between  the  ages  of 
eleven  and  seventeen.     In  1803,  Chevreul  went  to 


Paris,  after  having  been  taught  the  elements  of 
chemistry  by  a  professor  named  H4ron.  Chemis- 
try was  taught  in  Paris  at  that  time  by  men  of 
great  science,  Yauquelin  and  Fourcroy.  Thensrd 
was  assistant  to  the  former.  Chevreul  entered 
Vauquelin^s  laboratory,  and  set  to  work  immedi- 
ately. He  was  there  with  Orfila,  Payen,  Bou- 
chardat,  and  Fr^my,  of  which  only  one  surviveSy 
Fr^my,  the  pr^ent  dbrector  of  the.  Museum  of 
natural  history,  on  whose  arm  Chevreul  leaned 
to-day  when  coming  to  the  festival  given  in  his 
honor.  Chevreurs  aptitudes  were  quickly  noticed. 
In  1806  he  was  appointed  director  of  Vauquelin's 
laboratory,  and  professor  in  the  Lyc^  Charlemagne, 
and  during  the  same  year  he  published  the  r&^ 
suits  of  his  first  experiments.  In  1806  seven 
papers  came  from  his  pen,  of  which  three  weve 
on  coloring-matters  (indigo  and  Brazilian  wood). 
Four  years  later  he  was  appointed  aidernaiuraUtftB 
in  the  Museum  of  natural  history,  then  examiner 
for  the  Ecole  polytechnique :  and  at  thirty  he  ww 
professor  of  chemistry  in  the  Gk)belins,  the  worid- 
kno wn  manufactory  of  tapestry,  and  director  of  the 
department  of  tinctorial  baths.  In  1826,  after  the 
death  of  Proust,  Chevreul  was  appointed  member 
of  the  Academy  of  sciences,  to  which  be  has  beb. 
longed  ever  since.  Not  one  of  his  colleacues  of  tbst 
time  is  yet  living.  In  1880  he  became  professor  in 
the  museum,  and  some  time  after  director,  hold- 
ing the  former  position  till  the  present  day^ 
though  not  so  actively  the  last  two  years,  and  the 
latter  till  1883.  He  is  a  member  of  a  gpreat  num^  ^ 
ber  of  foreign  scientific  societies,  and  since  187K 
has  attained  the  highest  dignity  in  the  order  of 
the  Ligion  ,dChonneur.  He  never  misses  a  mee^ 
ing  of  the  Academy  of  sciences,  and  it  is  not  long 
since  one  could  meet  him  in  the  Rue  des  ecdLee, 
walking  to  the  institute,  liat  in  hand,  and  hands 
behind  the  back.  He  seems  to  liave  an  aversion 
to  hats,  and  dispenses  with  them  a  great  deal. 

During  the  war  of  1870  he  remained  in  Parle 
the  whole  time  of  the  investment,  and  lived  in  the 
museum,  notwithstanding  eighty  German  bombe 
scattered  to  pieces  the  magniticent  hothouses  of 
the  Jardin  des  plantos,  and  one  fell  quite  close  to 
his  own  laboratory.  It  was  in  a  letter  written 
during  January,  1871,  to  Abbe  Lamazon,  in 
answer  to  a  note  of  the  latter,  that  Chevreul  used 
for  the  first  time  the  expression  he  prefers  when 
speaking  of  himself,  —  *  the  dean  of  French 
students.* 

Chevreul  marrie<l  early,  but  his  wife  died  more 
than  twenty  years  ago.  His  conjugal  life  was  a 
very  quiet  and  happy  one.  Chevreul  has  only 
one  son,  who  lives  in  Dijon,  and  is  a  retired 
magistrate.  He  himself  lives  alone  in  Paris,  de- 
voted to  his  books  and  laboratory,  both  of  which 
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takQ  all  his  time.  He  is  very  fond  of  fine  books 
and  rare  editions. 

As  a  man,  Chevreul  has  a  very  pleasant  expres- 
sion, and  always  greets  strangers  or  friends  in  a 
very  hearty  fashion.  There  is  nothing  pedantic 
in  the  man:  he  is  amiable,  kind-hearted,  and 
good-natured.  He  is  alpo  a  very  just  man  and  a 
stanch  friend,  which  is  shown  by  an  incident 
that  occurred  in  1874.  At  that  time,  M.  de 
Cumont,  one  of  the  most  incompetent  and  un- 
popular ministers  of  public  instruction  that  we 
have  had  of  late,  had  made  up  a  list  of  persons 
upon  whom  he  wished  to  confer  the  distinction  of 
the  lAgion  cThonneiir ;  but  these  persons,  belong- 
ing to  the  museum,  Chevreul  found,  with  good 
reason,  rather  unripe  for  the  much  coveted  distinc- 
tion, while  persons  who  were  quite  worthy  of  it 
were  not  put  down  on  the  list.  Minister  and 
director  disagreed,  and  the  director  sent  in  his 
resignation.  This  created  quite  a  sensation,  and 
the  minister  had  to  abandon  his  project  to  induce 
Chevreul  to  withdraw  his  decision. 

Upon  the  whole,  Chevreul's  life  has  been  a  very 
quiet  one,  devoted  whoUy  to  work  and  study.  He 
is  a  rich  man,  as  he  spends  very  little,  and  his  in- 
come exceeds  by  a  great  deal  his  expenses.  He 
is  a  society  man,  and  has  very  refined  and  pleas- 
ant manners.  A  few  years  ago  he  sometimes  went 
to  balls,  and  was  a  favorite  with  many  ladies,  who 
had  great  pleasure  in  listening  to  his  conversation. 
He  has  a  humorous  turn  of  mind.  Recently,  when 
accepting  a  new  assistant,  he  exclaimed,  **  Well, 
you  must  be  plucky  to  become  my  assistant :  I 
have  already  killed  four ! "  *  Killed '  is  a  metaphor, 
but  no  more  so  than  it  is  when  used  in  speaking 
of  a  commander  who  has  killed  two  or  three  horses, 
that  is,  has  had  them  killed  under  him. 

Chevreul*s  material  life  is  very  simple  :  he  eats 
little.  Two  eggs  and  a  slice  of  patty  are  enough 
for  the  morning,  with  some  milk  and  coffee  ;  in 
the  evening,  a  full  plate  of  soup,  a  cutlet,  and 
some  fruit,  some  cheese,  and  only  water  or  beer, 
no  wine  at  all. 

A  catalogue  of  Chevreul's  works  would  be  a 
work  in  itself.  The  two  most  important  branches 
of  science  studied  and  developed  by  Chevreul  are 
the  chemistry  of  fat  substances,  and  tbe  theory  of 
complementary  colors.  By  his  researches  in  the 
former  of  these,  Chevreul  has  given  methods  for 
obtaining  a  number  of  very  important  and  useful 
substances,  such  as  stearin,  glj^cerine,  etc.  Mil- 
lions have  been  earned  by  the  application  of  his 
methods. 

The  centennial  anniversary  of  Chevreul  was 
celebrated  by  various  ceremonies.  The  Soci6t6 
d'agriculture,  of  which  he  has  been  a  member 
for  more  than  fifty  years,  and  president  for  thirty- 


seven  years,  gave  him,  during  the  meeting  of  Aug. 
80,  a  handsome  present,  the  '  Penseur  *  of  Chapu,  a 
very  fine  bas-relief,  and  a  medal.  After  the  meet- 
ing of  the  Agricultural  society  came  that  of  the 
Academy  of  sciences.  Chevretd  went,  as  usual, 
and  was  greeted  with  great  sympathy  by  his  col- 
leagues. The  same  evening  Chevreul  was  invited 
to  the  opera,  where  he  had  not  been  for  a  very  long 
time ;  and  he  assisted  at  the  whole  play,  gotten 
up  in  honor  of  his  first  century.  He  had  received 
before,  tbe  visit  of  the  Chinese  ambassador,  Tcheou- 
Meow-Ki,  who  came  to  congratulate  him  ;  he  had 
received  a  delegation  from  the  inhabitants  of  tbe 
Rue  Chevreul,  who  sent  him  a  fine  nosegay ;  he 
had  received  also  the  visit  of  MM.  Alcan  and  Ch, 
Richet,  who  brought  him  a  volume  especially  pub- 
lished for  the  occasion,  *  Hommage  &  Chevreul,* 
and  written  by  Berthelot,  Gautier,  Grimaux, 
Pone  bet,  and  others,  — a  sort  of  livre  jvbUaire^  as 
is  often  published  in  Germany  when  some  tmpor 
tant  date  in  the  life  of  a  professor  or  scientist  is 
celebrated. 

Notwithstanding  all  these  speeches  and  cere- 
mouies,  Chevreul  slept  very  well,  and  was  quite 
fresh  the  next  day,  when  took  place  the  ceremony 
of  the  unveiling  of  Chevreul's  statue  in  the  new 
gallery  of  the  museum,  which  was  hung  with 
Gobelin  tapestries  of  splendid  hues  and  dimensions. 
Although  a  great  many  persons  of  scientific  pur- 
suits are  still  out  of  Paris,  the  room  w^  full,  and 
the  heat  was  awful.  A  large  crowd  gathered  in 
the  Jardin  des  plantee  to  witness  the  passage  of 
those  invited.  When  Chevreul  came  in,  leaning 
on  Professor  Fremy's  arm  and  on  that  of  an  old 
soldier  ninety-four  years  of  age,  unanimous  ap- 
plause went  up,  with  many  cheers  for  the  hearty 
old  savant,  Chevreul  was  quite  astonished  at  the 
sensation  he  created,  and  murmured.  *  What  a  fine 
crowning-point  for  a  savanVa  life!'  The  statue 
was  due  to  Guillaume,  and  is  a  very  fine  one.  It 
does  not  resemble  much  the  Chevreul  of  to-day, 
but  is  so  well  arranged,  and  with  so  much  taste 
and  art,  that  the  effect  is  excellent.  This  will  be 
one  of  Guillaume's  masterpieces. 

But  now  began  the  unpleasant  part  of  the  day. 
It  was  half-j*ast  two,  and  the  heat  was  terrific. 
One  required  rain,  or  hail,  or  snow,  any  thing  tliat 
could  refresh  the  air :  nothing  poured  but 
speeches  and  large  drops  of  perspiration.  After 
one  speech,  another:  one  man  went  down  the 
tribune  one  side,  another  got  up  the  other  side. 
They  were  audible  only  in  a  very  small  part  of  the 
building.  The  gallery  was  intended  to  receive 
specimens  of  natural  history,  and  the  skeletons  of 
all  creatures  that  had  one,  and  was  very  well  de- 
signed ;  but  it  was  not  intended  for  speeches. 
The  consequence  was  that  very  little  of  them  was 


t  17.  1880.] 


8CIENCB. 


261 


beard.  One  of  those  which  waa  received  with 
most  enthusiasm  waa  that  of  Nadault  de  Buflon, 
a  deacendant  of  our  great  Daturaliat.  an  old  man 
already,  and  quite  blind,  but  poseeBaed  with  a 
strong  voice,  a  fine  appaaranoe,  and  verj  enthu- 
aiaatic  feelings. 

After  tins  avalanche  of  apeechea,  which  was  c«r- 
tainlj  enough  to  fatigue  one,  M.  Chevreul  an- 
swered some  words  in  reply,  and  the  delegations 
defiled  before  him.  The  number  of  thetn  was 
Tery  considerable,  but  he  witnessed  the  whole 
proceeding  neverthelese.  All  saluted  him  with 
utmost  respect  and  demonstratiofiB  of  great  joy. 
He  waa  presented  with  a  noaegay  —  I  know  not 
by  which  delegation  — that  was  a  masterpiece  of 
art  in  the  choice  and  distribution  of  colors.  No 
more  delicate  allusion  could  be  made  to  the  ven- 
erable master's  theory  of  complementary  colors ; 
and  it  was  understood  by  the  whole  crowd,  being 
exemplified  in  an  unparalleled  manner. 

The  ceremony  was  over  at  four  o'clock.  There 
were  crowds  of  people  around  the  monument, 
awaiting  the  passage  of  the  centenarian,  and 
progreea  was  difficult  and  trying.  However,  all 
went  very  well,  and  Cbevreul  waa  received  by  the 
crowd  with  deafening  applauae. 

It  is  likely  that  our  readers  would  have  been 
tired  after  all  this  ordeal :  Chevreul  was  not. 
The  same  evening  he  waa  present  at  a  great  ban- 
quet given  in  the  Hotel  de  Ville,  and  he  even 
drank  some  champagne  when  his  health  was  pro- 
posed, —  a  somewhat  superfluous  motion,  it  seems. 
During  the  night  a  torchlight  procession  paraded 
the  streets ;  but  this  popular  demonstratiou  had 
nothing  interesting  in  it,  and  no  aavantt  were 
twncemed  in  this  masquerade,  which  certainly 
(^ginated  in  the  brains  of  some  alderman  deairoua 
of  more  vot«a  at  the  next  election. 

CpoQ  the  whole,  Chevreul'e  cent«nnia]  anni- 
versary was  celebrated  as  it  ought  to  have  been, 
and  as  becomes,  at  the  aame  time,  a  man  of 
high  scientific  standing,  and  a  city  which  always 
appreciates  great  thoughts  and  a  noble  life. 

H.  DE  Vakioitt. 


BURYING  THE  WIRES. 
The  actual  work  of  preparing  subways  or 
undergronnd  conduits  to  receive  the  telegraph 
and  telephone  wires,  in  this  city,  was  begun  on 
Aug.  80.  Numerous  expertmeots  and  tests  were 
made,  and  many  projected  methods  considered, 
before  the  commissioners  having  the  matter  in 
charge  decided  upon  a  plan  which  seemed  to 
tbem  satisfactory.  The  system  finally  selected 
appears  to  fulfil  all  the  requirementa  of  the  case, 
snd  the  work  of  '  burying  the  wires,'  so  long 


dlacnssed  by  the  daily  papers,  will  now  proceed  as 
rapidly  as  the  conduits  can  be  placed  in  position. 

The  subway,  as  now  being  constructed  in  Sixth 
Avenue,  consists  of  a  double  row  of  conduit- 
blocks,  laid  in  a  trench  five  or  six  feet  deep,  with 
man-holes  nt  every  cross-street,  Tor  the  insertion 
of  wires  and  making  connections.  Each  block  is 
4S  inches  long,  17^  inches  deep,  ISJ  inches  wide, 
weighs  about  450  pounds,  and  is  pierced  by  twelve 
2i-inch  holes.  The  material  of  which  the  blocks 
are  made  is  a  concrete  composed  of  80  per  cent 
clean,  sharp  sand,  10}  per  cent  coal-tar  pitch,  and 
i  per  cent  oil  and  black  oxide  of  manganese. 
These  are  thoroughly  worked  together  in  a  tank 
at  a  high  temperature.  Tbe  mixture  is  then 
forced  into  moulds  of  proper  size  and  shape,  sub- 
jected to  heavy  pressure,  anti  deposited  to  cool  in 
tanks  of  water.  At  a  public  test  conducted  by 
Mr.  Albert  R.  Ledouz,  chemical  expert  to  tbe 
subway  commisaim,  the  crushing  reaistsnce  of 
this  concrete  was  found  to  be  4,0B1  pounds  to 


the  square  inch,  and  the  crushing  resistance  of 
a  conduit  section  was  59,210  pounds.  This  con- 
erele  deteriorates  and  disintegrates  in  a  few  years 
where  exposed  to  great  changes  of  temperature, 
so  that  it  is  not  adapted  for  use  in  pavements,  or 
where  exposed  to  the  heat  of  the  sun  and  the 
action  of  snow  and  froat ;  but  the  experience  of 
several  years  proves  that  it  undergoes  no  appreci- 
able change  when  used  under  ground.  As  a 
material  for  sewer  and  dtsln  pipe,  etc.,  it  has 
been  found  sstisfactery. 

The  condulta  are  being  laid  in  a  maimer  that 
ought  to  insure  their  stability.  At  the  liottom  of 
the  trench  is  laid  a  bed  of  cement  concrete  six 
inches  in  thickness.  This  is  allowed  to  harden, 
after  which  the  sections  ore  placed  in  posilion,  in 
two  rows,  leaving  a  space  of  two  inches  between 
the  rowa,  to  be  afterwards  filled  with  hydraulic 
cement.  The  method  adopted  to  insure  the  con- 
tinuity of  the  '  ducts,'  or  holes,  through  which  the 
wires  will  run,  is  simple  but  effectual.  The  holes 
BK  moulded  with  a  alight  enlargement  at  the 
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ends,  sufficient  to  admit  a  short  tube  or  ferrule  of 
the  same  inside  diameter  as  the  hole.  As  each 
block  is  lowered  into  the  trench,  and  placed  in 
position,  a  large  plate  of  iron,  previously  heated, 
is  held  between  one  end  of  it  and  the  end  of  the 
block  it  is  to  join.  The  heat  softens  the  pitch, 
and  removes  any  oil  which  may  have  been  left 
by  the  mould.  The  iron  is  then  removed,  the 
block  drawn  back  a  few  inches,  and  the  ferrules 
are  put  in  place.  These  ferrules  are  of  such 
length,  that,  when  pushed  firmly  into  place 
against  the  shoulders  of  the  enlargement,  the 
blocks  remain  about  an  inch  apart.  The  block, 
with  ferrules  inserted,  being  in  position,  a  round 
wooden  bar,  split  lengthwise  into  two  long 
wedges,  is  inserted  into  each  hole  or  duct,  running 
back  through  the  ferhiles  into  the  other  block. 
One  part  of  each  bar  is  then  slid  upon  the  other, 
until  they  fill  the  hole  snugly,  the  result  being 
that  the  blocks  are  brought  into  practically  exact 
alignment.  Next,  iron  plates,  embracing  the 
joined  ends  of  the  blocks,  are  clamped  in  position, 
and  the  space  between  the  blocks  and  surrounding 
the  ferrules  is  filled  with  hot  pitch  concrets-Bolid- 
ly  rammed.  Then  the  aligning  bars  are  removed, 
and  the  operation  is  repeated  with  each  subse- 
quent block.  The  space  between  the  conduits  is 
'filled  with  hydraulic  cement,  and  the  double  con- 
duit enclosed  in  brick-work,  the  completed  subway 
presenting  the  appearance  shown  in  section  in  the 
accompanying  diagram. 


THE  STANDABD  TYPOORAPH. 

Thebe  is  now  being  perfected  in  this  city  a 
machine  intended  to  dispense  with  type  and  type- 
setters in  certain  kinds  of  printing.  The  '  standard 
typograph '  is  the  name  selected  for  it  by  its  inven** 
tors,  though  the  term  '  matrix  puncher '  wotdd  be 
a  more  fitting  title.  A  good  idea  of  its  general 
appearance  may  be  gathered  from  the  accompany- 
ing illustration.  At  first  glance,  it  seems  to  be  a 
combination  of  an  enlarged  type- writer  and  a  sew- 
ing-machine, possessing  the  key-board  of  the  former 
and  the  stand  and  operating  mechanism  of  the  lat- 
ter. The  typograph  is  in  reality  a  kind  of  type- 
writer, but,  instead  of  printing  upon  paper,  it  pro- 
duces indented  or  depressed  characters  upon  a  sheet 
of  soft  metal,  from  which  an  electrotype  may  be 
made,  as  from  the  wax  matrix  taken  from  type, 
in  the  usual  electrotyping  process. 

The  principal  parts  of  the  machine  are,  the  key- 
board, resembling  that  of  the  Remington  type- 
writer ;  the  tyi)e-wheel,  which  revolves  in  a  hori- 
zontal plane ;  and  the  matrix  carriage,  immedi- 
ately above  the  type-wheel.  Part  of  the  last  is 
shown  in  the  engraving,  above  the  key-board, 


about  the  middle  of  the  machine.  Fitted  in  verti* 
cal  grooves  in  the  periphery  of  the  type-wheel  are 
a  number  of  steel  types,  one  for  each  character 
used  in  ordinary  printing,  the  face  of  the  type 
being  upward,  toward  the  matrix  carriage.  Two 
small  lugs  or  stops  project  from  the  wheel  at  dia^ 
metrically  opposite  points.  Arranged  in  a  semi- 
circle at  the  rear  of  the  wheel  are  two  rows  of 
detent  levers,  the  outer  end  of  each  lever  being 
connected  by  a  link  with  a  finger-bar  of  the  key- 
board, much  as  the  type-bar  of  a  type- writer  is  con- 
nected with  its  key.  The  detent  levers  are  pivoted 
near  the  inner  end,  so  that  the  depression  of  a 
finger-bar,  or  key,  as  it  may  be  called,  raises  the 
inner  end  of  its  connected  lever  into  the  plane  of 
revolution  of  one  of  the  stops  of  the  type-wheel, 
each  stop  being  located  on  the  wheel  slightly 
above  its  corresponding  semicircle  of  levers. 

The  matrix  carriage,  one  end  of  which  is  shown 
in  the  engraving,  above  and  to  the  left  of  the  type- 
wheel,  has  movement  in  two  directions  in  a  hori- 
zontal plane.  The  side  movement,  from  left  to 
right  or  vice  veraOt  is  communicated  to  the  car- 
riage by  the  return  of  a  key  to  its  normal  position, 
after  being  depressed  to  form  a  character  in  the 
matrix.  This  side  movement,  or  letter-spacing,  is 
variable,  and  is  governed  by  the  key  depressed,  so 
that  the  carriage  is  moved  each  time  a  space  equal 
to  the  exact  width  of  face  of  the  type  impressed  in 
the  matrix.  Thus,  for  the  letter  h  or  g,  the  car- 
riage would  move  twice  as  far  as  for  i  or  I.  By  a 
simple  adjusting  device,  this  movement  may  be 
changed  so  as  to  leave  a  space  between  the  letters, 
as  shown  in  the  concluding  line  of  the  sample 
paragraph  given  farther  along.  The  other  move- 
ment of  the  carriage,  that  required  to  bring  the 
matrix  into  position  for  a  new  line,  is  produced  by 
depressing  a  key  provided  for  that  purpose.  This 
movement  also  may  be  varied  so  as  to  leave  greater 
or  less  space  between  the  lines. 

The  manner  of  operating  the  machine  is  as  fol- 
lows :  the  matrix,  which,  as  at  present  used,  is  a 
sheet  of  lead  about  one  thirty-second  of  an  inch 
thick,  is  secured  firmly  to  the  carriage,  and  ad- 
justed, face  downward,  in  its  place  above  the  type- 
wheel.  The  operator,  having  his  *  copy '  within 
easy  reading  distance,  puts  the  type-wheel  in 
motion  by  means  of  the  treadle,  and  depresses  the 
keys  one  after  another,  according  to  the  word  or 
space  desired,  as  in  the  ordinary  type-writing 
machine.  As  each  key  is  struck,  the  end  of  its 
detent  lever,  by  contact  with  the  projection  on  the 
wheel,  stops  the  revolution  of  the  latter,  holding  it 
in  such  a  position  that  the  type  desired  is  in  place 
for  striking  the  matrix  at  the  proper  point.  At 
the  same  instant  the  type  is  forced  upward  by  a 
revolving  cam,  producing  an  impression  of  its  face 
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in  the  matrix.  The  cam  continaes  to  levolve,  the 
type  dropB  back  into  place,  the  wheel  is  released 
Bad  continues  its  rapid  motion,  and  the  carriage 
moves  into  position  for  the  next  letter,  the  whole 
operation  being  practically  instantaneous,  and  the 
rspidit}'  of  working  being  limited  only  by  the  skill 


and  the  last  letter  is  struck.  The  '  feed '  of  the 
carriage  is  then  reversed,  and  the  rest  of  the  line 
filled  in  backward.  This  is  done  so  that  the  ends 
of  the  linee  may  be  even,  as  the  spacing  between 
the  nords  is  not  automatic,  but  depends  alto- 
gether upon  the  skill  and  accuracy  of  eye  of  the 


THB  BTANDABD  TTFOOEAFH. 

of  the  operator  dnd  the  speed  of  the  treadle,      operator.    One  line  finished,  the  carriage  is  re- 
The  next  letter  is  produced  in  the  same  way  :  and      turned  to  the  starting-point,  the  line-spacing  key 


n  to  the  end  of  a  word.  Then  the  carriage  is 
moved  ahead  suffldently  for  the  space  desired  by 
touching  an  appropriate  space-key.  This  is  con- 
tinued until  within  two  ca-  three  words  of  the  end 
of  the  line,  when  the  carriage  is  run  on  to  the  end. 


is  struck,  bringing  the  matrix  into  position  fOT  the 
next  line,  and  the  various  operations  are  repeated. 
When  the  matrix  is  completed,  it  isremovedfrom 
the  carriage,  and  an  electrotype  taken ;  and 
this  electrotype  is  suppoeed  to  take  the  place  of 
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type  on  the  printing-press.  The  following  short 
paragraph  is  printed  from  an  electrotype  made 
direct  from  a  leaden  matrix  produced  upon  the 
typograph :  — 

Although  more  than  four  hundred  years  have 
elapsed  since  the  art  was  invented,  it  is  a  singular 
|act  that  the  bulk  of  the  world's  printing  to-day  is 
done  with  movable  types  *  *  set  up' '  on  the  same 
plan   adopted   originally. 

To  the  eye  of  the  practical  printer  there  are 
several  defects  in  the  above  sample  paragraph. 
The  first  word  is  not  set  in  far  enough  from  the 
end  of  the  line.  That  is  the  fault  of  the  operator, 
for  which  the  machine  cannot  be  held  responsible. 
Some  of  the  letters  are  too  close  together,  and 
others  too  far  apart ;  the  letters  do  not  range  well, 
giving  an  irregular  or  '  squabbled '  appearance  to 
the  line  ;  some  of  the  letters,  notably  the  e,  do  not 
correspond  in  size  with  the  others  ;  and  some, 
again,  appear  to  be  higher  than  the  rest,  giving  a 
blacker  impression.  All  these  defects  are  doubt- 
less due  to  imperfect  workmanship  on  the  part  of 
machinists  and  type-cutters,  and  may  easily  be 
overcome  in  a  more  perfect  machine.  Another 
defect  noticeable  in  the  work  of  this  machine  is 
uneven  spacing  between  the  words.  In  the 
machine  as  at  present  constructed,  this  defect  can- 
not be  remedied  except  by  almost  superhuman 
skill  on  the  part  of  the  operator  ;  but  the  inven- 
tors claim  that  in  future  machines,  and  with  type 
cut  on  a  *  unit '  system  (the  width  of  face  of  each 
type  being  a  known  multiple  of  some  unit  taken 
as  a  standard),  justification  will  be  as  easily  accom- 
plished as  in  ordinary  type-setting.  This  remains 
to  be  seen.  Still  another  defect,  and  a  very  grave 
one,  is  the  difficulty  of  correcting  errors.  A  wrong 
letter  in  a  word,  or  a  wrong  word  in  a  sentence, 
if  about  the  same  size  as  the  right  one,  may  be 
corrected  by  smoothing  down  the  metal  and  re- 
punching  over  the  smoothed  surface.  But  the 
omission  of  one  or  more  words,  or  their  repetition, 
can  be  remedied  only  by  a  new  matrix,  whole  or 
in  part.  Neither  can  changes  be  made  in  the 
wording  of  a  sentence,  something  frequently  de- 
sired by  writers  upon  inspection  of  their  proofs. 
With  *copy'  prepared  exactly  as  it  should  be 
printed,  and  an  operator  proof  against  error,  this 
defect  would  not  be  conspicuous  ;  but  perfection 
is  no  more  prevalent  among  writers  and  operators 
than  among  inventors  and  machinists. 

But  were  the  machine  perfect  in  all  other 
respects,  there  is  still  one  defect  which  practical 
printers  who  have  examined  the  typograph  and 
its  work  consider  fatal,  and  one  which,  in  the 
opinion  of  experts,  will  be  found  extremely  difii- 
cult  if  not  impossible  to  overcome.    When  the 


steel  type  is  forced  into  the  soft  metal  of  the  matrix, 
it  leaves  a  perfect  impression ;  but,  when  the  next 
type  18  forced  in,  the  metal  is  pushed  aside  to  a 
greater  or  less  extent,  thereby  disturbing  the  pre- 
vious impression,  and  preventing  the  full  face  of 
all  the  type  from  *  showing  up'  in  print.  This 
defect  will  be  readily  seen  by  comparing  the  sample 
paragraph  with  the  contiguous  paragraphs,  which 
are  printed  from  ordinary  type.  In  the  last  three 
words  of  the  sample  paragraph,  the  metal  has  not 
been  so  much  disturbed,  as  the  letters  are  purposely 
set  some  distance  apart,  that  there  may  be  a  pro- 
tecting wall  of  metal  left  between  them.  Of 
course,  it  may  be  possible  to  discover  some  material 
for  the  matrix  that  will  give  better  results  in  this 
respect,  or  some  way  may  be  devised  to  punch  the 
metal  without  forcing  it  aside.  These  problems 
remain  unsolved.  In  its  present  stage,  the  typo- 
graph shows  an  important  advance  in  the  direc- 
tion of  cheaper  and  more  rapid  book  and  news- 
paper work ;  but  much  yet  remains  to  be  done 
before  the  machine  can  be  placed  upon  the  market 
as  a  commercial  and  typographical  success. 


NOTES  AND   NEWS. 

From  a  correspondent  in  Tokio  we  learn  that 
on  his  return  from  America  he  presented  a  report 
on  the  resolutions  of  the  Washington  meridian  and 
time  congress.  A  committee  was  appointed  by 
the  proper  authorities  to  discuss  the  matter,  and 
on  the  12th  of  July  an  imi>erial  det^ree  to  the  fol- 
lowing purpose  was  issued :  first,  the  meridian 
passing  through  Greenwich  shall  be  the  initial 
meridian  for  longitude  :  second,  longitude  shall  be 
counted  from  this  meridian  in  two  directions  up 
to  180° ;  third,  the  time  of  the  meridian  of  135** 
east  shall  be  used  as  the  standard  time  throughout 
Japan. 

— A  fireman  on  the  steamer  Alvo,  which  lately 
arrived  in  New  York  from  Central  America,  was 
taken  sick,  and  entered  St.  Vincent's  hospital  for 
treatment.  The  fever  from  which  he  suffered 
simulated  yellow-fever  to  such  a  degree  as  to 
make  his  removal  to  the  Reception  hospital  of  the 
health  department  advisable.  Tlie  attack  proved 
fatal,  and  an  autopsy  revealed  a  yellow  liver,  a 
stomach  filled  with  blood,  and  the  other  organs 
jaundiced.  It  was  the  unanimous  opinion  of  the 
physicians  present  that  yellow-fever  was  the  cause 
of  death.  It  is  as  yet  unexplained  how  and  where 
the  disease  was  contracted,  as  it  is  reported  that 
the  health  oflicer  of  the  port  never  knew  of  yellow- 
fever  existing  at  any  port  at  which  the  Alvo  had 
been. 

—  The  report  of  F.  H.  Wines,  special  agent  of 
the  tenth  census,  on  the  defective,  dependent,  and 
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delinquent  clafises,  is  full  of  interesting  details. 
Tlie  number  of  males  confined  in  prisons  and  work- 
houses in  the  United  States  in  1880  was  58,604,  and 
of  females,  5,005.  The  number  of  prisoners  to 
each  million  of  the  population  was  1.060  :  in  1870 
it  was  but  858.  There  were  1,838  insane  persons, 
1,588  idiots,  and  076  blind  persons  to  each  million 
inhabitants.  There  were  21,595  out-door  pau|)ers, 
and  66,203  inmates  of  almshouses,  during  the  cen- 
sus year. 

—  A  writer  in  the  August  number  of  the 
Nineteenth  een^ur]^  begins  an  interesting  discussion 
on  the  question,  *  Are  animals  happy  ?*  The  view 
that  the  author  takes  practically  amounts  to  say- 
ing that  an  animal  with  a  less  highly  organized 
brain  is  more  apt  to  be  happy.  While  many  of 
his  inferences  are  suggestive,  they  are  not  founded 
on  that  broad  knowledge  of  biological  facts  which 
the  subject  deserves.  The  article  has  been  severe- 
ly criticised  in  English  periodicals. 

—  It  has  recently  come  to  light  that  the  state 
of  New  York,  in  1806,  paid  to  John  M.  Crous  a 
thousand  dollars  for  a  remedy  against  hydrophobia 
which  he  considered  infallible.  The  measure  was 
advocated  by  DeWitt  Clinton  and  Chancellor 
Kent.  This  remedy  consisted  of  one  ounce  of 
the  jaw-bone  of  a  dog,  burned  and  pulverized  ; 
the  false  tongue  of  a  newly  foaled  colt,  dried  and 
pulverized ;  and  *  a  scruple  of  verdigreas,'  raised 
on  the  surface  of  old  copper  by  laying  it  in  moist 
earth.  The  warrant  of  the  comptroller  on  which 
the  money  was  paid,  and  the  receipt  of  Crous, 
are  on  file  with  other  state  papers  at  Albany. 

—  The  submarine  torpedo-boat  briefly  described 
in  Science  recently  is  having  some  changes  made 
in  its  machinery  and  in  details  of  construction. 
It  will  be  equipped  with  horizontal  rudders  at  the 
bow,  in  addition  to  those  at  the  stem,  so  that  it 
may  be  submerged  with  an  *  even  keel.' 

—  One  of  the  amateur  aeronauts  whose  experi- 
ences are  recorded  in  the  September  number  of 
the  Century  makes  the  interesting  observation, 
that,  immediately  upon  alighting,  all  remembrance 
of  the  events  of  the  journey  is  gone,  and  only 
after  several  hours  can  he  recall  liis  experiences. 
He  adds,  that  after  a  battle,  soldiers  have  ex- 
perienced the  same  phenomena. 

—  The  temperature  of  August,  1886,  was  over 
four  degrees  above  normal  in  Iowa,  being  the  hot- 
test on  record  for  over  twenty-five  years,  except- 
ing August,  1881,  which  was  one  degree  warmer 
still.  The  number  of  hot  days  on  which  the  tem- 
perature reached  or  exceeded  86^  was  twenty-one, 
which  is  the  highest  ever  recorded,  being  three  in 
excess  of  August,  1881. 


LETTERS  TO  THE  EDITOR. 

U*Corrtipondents  are  requetted  tobe  tu  bri^  aa  paaHbte.    The 
writer'*  name  i»  in  aU  ea»e»  required  cm  proof  of  good  faith. 

Barometer  exposure. 

Mb.  Clayton's  last  letter  on  the  above  subject 
•hows  that  he  has  been  considering  all  along  the  so- 
called  *  serration  effect.'  It  seems  to  me  that  this 
narrows  down  the  problem  very  materially.  Kindly 
allow  me  space  to  emphasize  a  point  or  two  that  I 
laid  down  in  my  previous  letter,  and  to  give  a  few 
facts  regarding  the  above  effect.  I  still  think,  that, 
if  the  wind  has  a  tendency  to  diminish  the  pressure 
in  a  room  hy  blowing  across  a  chimney  communicat- 
ing with  it,  there  will  \ye  a  slight  draught  up  the 
chimney,  of  the  air  forced  into  the  room  on  the  wind- 
ward side.  Mr.  Clayton's  theory  of  a  smoky  chim- 
ney is  satisfactory  only  as  a  theory,  but  the  facts  are 
all  against  him.  Any  builder  will  toll  him  that  a 
properly  constructed  chimney  will  draw,  under  the 
conditions  mentioned  by  him :  namely,  *  wind  blow- 
ing across  it '  He  will  also  find  a  large  number  of 
oases  in  Boston  where  chimneys  have  been  built  up 
in  such  a  way  as  to  make  the  effect  suggested  by 
him  a  maximum ;  and  this,  too,  to  obviate  a  lack  of 
draught. 

I  have  studied  the  above  serration  effect  with  some 
care,  and  have  compared  wind-velocity  and  baro- 
p^ph  sheets  for  nearly  two  years.  The  barograph 
IS  enclosed  in  a  rather  tight  case,  and  its  sheet  has  a 
motion  of  about  .75  of  an  inch  per  hour.  The  highest 
wind  noted  was  86  miles  per  hour,  though  there 
may  have  been  momentary  gusts  reaching  50  miles 
per  hour.  The  effect  was  noticed  rather  faint  with 
a  velocity  of  4  miles  per  hour.  Several  times  a 
velocity  of  28  miles  per  hour  produced  no  effect ;  and 
velocities  of  20  miles  per  hour,  with  no  effect,  were 
quite  frequent.  Almost  all  the  cases  occurred  with 
relatively  low  pressure,  and  they  were  often  mixed 
up  with  the  irregular  fluctuations  so  often  noticed  at 
the  centre  of  a  cyclone.  The  maximum  effect  below 
the  middle  line  was  about  .010  of  an  inch,  with  a 
mean  value  of  about  .005  of  an  inch.  One  singular 
fact  noted  was  that  often  there  would  be  a  jump  of 
.010  of  an  inch  above  the  general  trend  of  the  Une 
of  pressure.  A  part  of  this  might  be  caused  by  the 
momentum  of  the  pencil,  but  this  would  be  very 
•light.  It  would  be  very  interesting  to  try  the  effect 
of  opening  a  window  to  windward  while  the  serra- 
tion effect  is  taking  place.  I  believe  this  has  already 
been  done  to  some  extent,  with  the  result  that  the 
aerrations  are  not  materially  changed.  At  all  events, 
I  find  that  among  those  who  have  studied  the  prob- 
lem in  the  light  of  these  barograph  sheets,  there  is  a 
well-established  belief,  that  while  the  wind  has  an 
influence  in  producing  the  serrations,  yet  just  how 
it  acts  is  problematical.  Any  such  serration  effect 
by  the  wind  as  .100  of  an  inch  below  the  general 
pressure  line  is  well-nigh  incredible.  I  am  so 
strongly  convinced  on  this  point,  that  I  am  perfectly 
willing,  for  the  benefit  of  the  readers  of  Science,  to 
be  at  a  little  expense  in  order  to  enable  us  to  see  this 
effect  for  ourselves.  If  Mr.  Clayton  will  make  a 
tracing  of  one  of  his  best  effects,  and  send  it  to 
Science^  I  will  furnish  the  editor  with  the  funds  neces- 
sary  to  reproduce  it.  I  impose  but  two  conditions, 
and  will  modify  these  if  Mr.  Clayton  thinks  them  too 
severe.  The  conditions  are,  I*',  the  chimneys  or 
trap-doors  of  the  house,  or  connecting  with  the  room, 
where  the  barograph  is,  must  be  near  the  centre  of  a 
rather  fiat  roof,  that  is,  not  at  the  edge  or  near  the 
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ridge-pole  of  a  rather  steep  roof ;  3%  the  tracing 
muBt  exhibit  the  serration  effect  for  at  least  one 
hour,  and  must  have  in  that  hour  not  less  than  two 
do^K-nward  motions  of  the  pencil  at  least  .050  of  an 
inch  below  the  general  trace  of  the  pressure  at  the 
time.  Gan. 

Sept.  10.  

'Communistic  leaning^s.' 

In  your  reports  of  papers  read  at  the  Buffalo  meet- 
ing of  the  American  association  for  the  advancement 
of  science,  you  refer,  in  the  following  terms  (Science^ 
Sept.  8,  p.  219),  to  a  paper  read  by  me  before  the 
section  of  pohtical  economy  and  statistics  :  '*  The 
theory  of  rent  and  its  practical  bearings  was  dis- 
cussed by  Edward  T.  Peters  of  Washington,  and  with 
such  communistic  leanings  as  to  meet  little  approval." 

This  language  is  calculated  to  convey  to  the  reader's 
mind  an  entirely  erroneous  idea  of  the  paper  referred 
to.  That  it  is  not  based  upon  knowledge  will  appear 
from  the  fact  that  the  title  quoted  is  one  which  I  sub- 
mitted when  my  paper  was  only  in  part  written,  and 
for  which  I  afterwards  substituted  a  tiUe  better  suited 
to  the  narrower  ground  to  which,  on  the  score  of 
time,  I  found  it  necessary  to  confine  myself.  That 
title,  as  may  be  seen  by  referring  to  the  programme 
of  proceedings  for  Aug.  24,  was  *  Errors  in  the 
Ricardian  theory  of  rent.'  In  the  treatment  of  this 
subject  I  was  not  conscious  of  any  *  leanings '  except 
a  leaning  to  scientific  truth,  my  paper  being  simply 
an  attempt  to  determine  whether  certain  proposi- 
tions embraced  in  the  Ricardian  doctrine  logically 
flow  from  the  assumptions  upon  which  the  doctrine 
is  supposed  to  be  founded,  and  also  to  compare  them 
with  certain  very  conspicuous  economic  phenomena, 
in  order  to  ascertain  bow  far  the  theory  agrees  with 
the  facts  of  experience. 

I  will  not  ask  space  for  a  statement  of  my  views 
on  the  general  subject  in  question ;  but  it  would 
interest  me  to  know  whether  Science^  which  may  be 
supposed  to  appreciate  the  significance  of  words,  and 
to  use  them  responsibly,  —  which,  moreover,  has  of 
late  done  itself  honor  by  the  breadth  of  its  hospitality 
to  various  shades  of  economic  thought,  —  would  stig- 
matize as  '  communistic '  the  proposial  of  John  Stuart 
Mill  *'  to  intercept  by  taxation  for  the  benefit  of  the 
state  the  unearned  increase  in  the  rent  of  land ; '' 
whether  it  would  apply  a  like  epithet  to  the  proposal 
of  Dr.  Adolph  Wagner,  the  distinguished  professor 
of  political  economy  in  the  University  of  Berlin, 
**  that  municipalities  [I  quote  from  *  Land  and  its 
rent,'  by  President  Walker]  should  purchase  all  town 
property,  in  order  to  realize  therefrom  the  progres- 
sive increase  of  values  ; "  or,  finally,  whether  the 
character  of  an  opinion,  and  the  epithets  fitted  to 
describe  it,  depend  entirely  on  the  degree  of  promi- 
nence of  the  person  from  whom  it  emanates. 

I  observe,  in  the  first  paragraph  of  your  report  of 
the  proceedings  of  Section  I,  the  statement  that  the 
section  had,  at  the  Buffalo  meeting,  **  been  compara- 
tively free  from  the  attacks  of  socialistic  and  eco- 
nomic cranks,  to  which  it  is  especially  subject."  I 
trust  it  will  always  be  successful  in  keeping  off 
*  cranks '  of  every  description ;  but  I  quite  as 
earnestly  hope  that  no  sickly  fear  of  giving  audience 
to  unpopular  opinions  will  induce  it  to  set  up  a  nar- 
row philistine  standard  of  economic  orthodoxy,  and 
brand  as  ^  communists  '  or  *  cranks '  all  who  fail  to 
conform  to  it.  The  '  approval '  of  a  body  conducted 
upon  such  principles  could  be  readily  dispensed  with. 


Political  economy,  as  Prof.  H.  C.  Adams,  in  one  of 
the  excellent  economic  pfltpers  recently  published  in 
Science,  has  well  said,  might  be  appropriately  defined 
as  the  science  which  *  treats  of  mdustrial  society.' 
Its  especial  province  is,  therefore,  in  a  large  degree, 
the  arena  of  clashing  interests ;  and  unless  Section  I 
of  the  American  association  proposes,  as  a  section  of 

*  economic  science,'  to  enact  the  play  of  Hamlet  with 
the  part  of  Hamlet  left  out,  it  must  always,  from  the 
very  nature  of  its  functions,  be  *  especially  subject  * 
to  the  introduction  of  disturbing  social  questions,  and 
must  often  hear  views  advanced  which,  however 
sound  in  themselves,  and  however  disinterestedly 
scientific  in  their  origin  and  spirit,   will  meet  but 

*  little  approval '  from  the  men  or  classes  whose  inter- 
ests or  prejudices  they  may  happen  to  antagonize. 

E.  T.  Peters. 
Washington,  D.C.,  Sept.  9. 


An  electric  log. 

In  May,  1882,  I  sailed  from  Marseilles  for  the 
Piraeus  on  the  steamship  Ava ;  Capt.  Aug.  Bretel,  of 
the  Compagnie  des  messageries  maritunes,  command- 
ing. A  short  time  after  going  aboard,  I  noticed  a 
small  rope  running  through  the  saloon  over  the  cabin 
doors  to  the  after  skylight,  and  thence  along  the  side 
of  the  ship  to  the  stem,  where  it  was  made  fast. 
The  next  day  I  saw  the  captain  and  the  first  officer 
looking  at  a  curious  instrument,  which  looked  some- 
thing like  an  aerometer,  except  that  the  cups  revolved 
in  a  vertical  position.  This  instrument  was  fastened 
to  the  rope  which  I  have  mentioned,  and  thrown  over- 
board, the  captain  meanwhile  watching  the  revolu- 
tions of  the  wheel  through  a  powerful  field- glass. 
As  it  did  not  seem  to  work  satisfactorily,  it  was 
hauled  in  ;  and  I  noticed  that  the  captain,  in  making 
some  repairs  to  the  rope,  used  a  sticL  of  Chatterton's 
compound.  This  led  me  to  believe  that* there  was  a 
copper  conductor  in  it,  and  that  electricity  in  some 
form  was  being  employed.  There  was  no  opportu- 
nity at  that  time  to  make  inquiries  ;  but  a  few  days 
later  the  captain  kindly  permitted  me  to  see  the  in- 
strument, which  he  called  a  '  loch-moulinet,'  or  *  elec- 
trical-mill-log.' After  throwing  it  again  into  the 
water,  he  took  me  forward  and  showed  me  the  earth 
connection,  which  was  soldered  fast  to  one  of  the 
iron  beams  of  the  ship.  Thence  the  wire  went 
through  the  chart-room  to  the  wheel-house,  where 
there  was  a  telephone.  This  electric  log,  it  seems, 
was  the  joint  invention  of  Capts.  G.  Fleuriais  and 
Bretel,  and  was  so  arranged,  that,  when  connected 
with  the  cable,  it  formed  part  of  an  electric  circuity 
which  was  opened  and  closed  with  every  revolution 
of  the  copper  shaft  to  which  the  four  cups  or  hemi- 
spheres were  attached.  The  number  of  revolutions 
made  by  the  shaft  in  a  given  time  was  of  course 
dependent  upon  the  speed  with  which  the  cups  were 
dragged  through  the  water ;  in  other  words,  regu- 
lated by  the  rate  of  motion  at  which  the  ship  was 
moving.  A  table  had  been  prepared  by  the  inven- 
tors, showing  the  number  of  knots  per  hour  corre- 
sponding to  the  number  of  revolutions  of  the  shaft  in 
a  half-minute.  On  placing  the  log  and  telephone,  so 
arranged  that  it  coidd  be  switched,  in  circuit,  every 
revolution  of  the  shaft,  and  consequent  closing  of  the 
circuit,  caused  a  elide,  plainly  audible  to  any  one 
listening  at  the  telephone.  The  log  having  been 
allowed  to  run  out  to  such  a  distance  as  to  be  practi- 
cally free  from  the  influence  of  the  screw,  I  listened 
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at  the  telephone.  The  (ovbiI,  lika  »  Uppina;  on  tb« 
dikphnigm  of  the  telephone,  cune  clear  and  diitinct ; 
and,  when  tbe  captain  turned  the  hiiU-minut«  glaM, 
I  had  no  difficDitf  in  connting  the  revolations  ol  the 
■butt,  seventy-four  in  nnmber.  On  refsrrinit  to  the 
table,  it  appeared  that  wg  were  making  «ifrht  and 
fip«-t«ntb*  kooti,  which  wai  the  exact  ipeed  of  tbe 
■bip  ai  (hovn  alio  by  the  revolution!  of  th«  enftine. 
The  experiment  wai  very  satiifactory  and  extremely 
inHresting,     Captain  Bretej  wrote  out  a  deicription 


of  bit  invention,  with  drawiugB,  which  he  gave  to 

In  the  accompanying  diagram,  A,  B,  C,  D,  ar«  four 
hemispherical  cups  on  the  enda  of  four  arms  affixed 
to  a  brass  shaft,  E  F,  wbicb  revolvr*  frwiy  in  lig- 
num-vitae  bearings  at  the  extremities  of  tbe  jaw 
H  K  L.  For  convenience  in  removing  the  shaft,  the 
bearing  at  H  is  detachable,  being  secured  in  place  by 
the  wing-nut  I.  &i  one  end  of  the  shaft  is  a  small 
lignum-vitaa  pulley,  P  Q,  bBving  on  one  side  a  strip 
of  copper,  mm',  fattened  in  pcaition  by  screws  pass- 


ing through  the  shaft,  which  screw*  make  electrical 
connection  between  we  copper  strip  and  the  shaft. 
An  elastic  tongue,  O,  on  the  screw  .V,  bears  upon  the 
other  end  of  the  shaft,  giving  metallic  contact 
between  shaft  and  jaw.  The  log  ii  towed  some  dia- 
tance  astern  of  the  vessel  by  a  log-rope,  which  is 
attached  to  the  jaw  hy  a  copper  shank  and  a  clamp- 
ing-screw, T.  To  this  copper  shank  is  secured  a  strip 
of  zinc,  thus  forming  a  weak  gaivanic  battery. 
An  insulated  wire  furnishes  electrical  connection 


between  the  commutator  brush  or  tongue,  R  S,  and  ■ 
Bell  telephone  in  the  chart  room  of  the  ship,  the 
wire  making  several  spiral  turns  around  the  log-rope 
to  guard  against  snarling.  With  the  log  thus  towing 
astern  of  the  vessel,  it  is  evident  that  at  every  revo- 
lution of  the  log-wheel  .^  B  C  D  an  electric  circuit 
between  the  telephone  and  the  zinc  and  copper  of  the 
shank  is  made  and  broken  by  means  of  tbe  copper 
strip  mm'  of  the  lignum-vitae  roller  coming  into  con- 
tact with  tbe  elastic  tongue  R  S,  each  *  make  and 
break'  being  signalled  by  a  tick  of  the  telephone.     To 


258 


SCIENCE. 


[7oL.  Vm.,  No.  180 


find  the  epeed  of  the  ship  at  any  time,  it  is  only 
necessary  to  count  the  number  of  ticks  to  the  half- 
roinute,  as  measured  by  the  sand-glass,  and  read  oCE 
from  a  converting  table  the  number  of  knots  and 
fractions  corresponding  to  that  number. 

Sam  Hubbabd. 


Science  for  a  livelihood. 

I  am  interested  in  the  communication  from  C.  6., 
Brooklyn,  N.T.,  under  the  above  caption  in  the  issue 
of  Science  for  Sept.  10.  Like  C.  B.,  I  graduated 
with  a  good  scientific  education,  had  done  some  prac- 
tical work,  and  possessed  a  greater  desire  to  labor  in 
scientific  fields  than  to  do  any  thing  else. 

Instead  of  making  application  to  only  four  schools, 
however,  I  applied  to  over  sixty,  and  received  a 
negative  answer  from  all  of  them,  and  at  the  end  of 
it  was  told  by  an  eminent  professor  in  Harvard  uni- 
versity that  there  were  at  least  fifteen  applicants  for 
every  vacant  place  of  the  kind  in  the  United  States. 

That  was  nine  years  ago,  and  my  experience  since 
confirms  roe  in  the  belief,  that  if  the  student  is  with- 
out wealth,  and  has  no  friends  who  will  forward  him 
in  his  chosen  field,  he  will  do  wisest,  and  be  most  in- 
dependent, if  he  turns  his  attention  to  agricultural, 
mechanical,  or  any  other  honest  occupation  by  which 
he  can  make  some  money  ;  and  then,  after  his  money 
is  his  own,  he  can  put  as  much  of  it  as  he  sees  fit  into 
bis  scientific  work.  Such  a  course  may  be  galling  to 
pride,  and  a  disappointment  to  friends,  but,  in  all 
probability,  there  are  few  positions  in  this  country 
where  a  student  of  small  means  can  find  sufficient 
work  in  the  natural  or  experimental  sciences  to  earn 
bread  enough  to  keep  the  wolf  from  the  door. 

W.  F.  Flint. 
WlDobester,  N.H.,  Sept.  18. 


Sea-water  in  the  ears. 

Science  for  Sept.  10  has  a  paragraph  on  this  sub- 
ject, but  omits  to  mention  that  the  momentum  of 
tidal  waves  as  they  break  upon  the  beach  in  this  local- 
ity is  sufficient  to  drive  the  water  through  the  bath- 
er's nostrils,  and  up  along  the  eustachian  tube  to  the 
ears.  In  no  other  way  is  greater  damage  done  to 
the  ear  in  sea-bathing  than  this,  since  one  cannot 
voluntarily  close  both  mouth  and  nose,  like  marine 
animals,  while  bathing.  I  once  saw  a  person  go 
into  the  water  with  his  nose  embraced  by  a  clothes- 
pin, and  the  greater  number  of  bathers  now  protect 
the  ears  with  wool.  As  I  very  well  know  from  per- 
sonal experience,  it  is  not  always  easy  to  keep  water 
out  of  the  ears  in  surf -bathing,  but  I  believe  acci- 
dents from  this  cause  are  less  frequent  than  formerly. 

Samxtel  Sexton. 
New  Tork,  Sept.  11. 


An  easy 


method  of  measuring  the  time  of  men- 
tal processes. 

Mr.  Jastrow's  method  of  measuring  *  simple  reac- 
tion time  '  by  means  of  a  circle  of  people,  as  described 
in  Science  of  Sept.  10,  was  first  used,  as  far  as  I 
know,  by  Dr.  Holmes,  who,  as  he  said,  *'  experi- 
mented with  an  apparatus  more  expensive  than  had 
ever  before  been  used,  and  yet  within  the  reach  and 
means  of  everybody.'*  The  result  obtained  from 
this  experiment  depends  largely  on  the  experience  of 
the  operators,  and  it  can  easily  be  reduced  to  -^  of 
a  second. 


If  Mr.  Jastrow  will  consult  the  American  journal 
of  science  for  September,  1871,  he  will  find  an  ac- 
count of  some  experiments  on  reaction  and  distinc- 
tion time  made  by  the  writer,  in  which,  in  addition 
to  color  and  form,  the  exercise  of  distinguishing 
tones  of  different  pitch  was  introduced.  The  '  dis- 
tinction times '  given  in  that  article  are  considerably 
greater  than  those  obtained  by  Mr.  Jastrow.  The 
time  of  a  single  reaction  only  was  measured,  and  I 
strongly  suspect  that  in  all  cases  the  time  obtained 
from  measuring  the  duration  of  a  series  of  reactions 
rapidly  succeeding  each  other  will  be  found  to  be 
shorter  than  that  deduced  from  single  measurements. 
The  reason  for  this  is  obvious. 

T.  C.  MXNDENHALL. 

Washington,  D.C.,  Sept.  18. 


The  sea-serpent. 

With  this  please  find  an  extract  from  an  official 
report  by  Capt.  Robert  Piatt,  assistant  coast  and 
geodetic  survey,  with  accompanying  sketch  of  a  '  sea- 
monster  *  seen  by  him  near  Cape  Cod  in  October, 
1878.  Captain  Piatt  is  a  trained  observer,  whose 
daily  occupation  at  that  time  was  to  record  just  what 
he  saw,  and  nothing  more  or  less.  I  know  Captain 
Piatt  so  well  that  I  have  never  doubted  the  exist- 
ence of  such  a  monster  from  the  time  his  report  was 
made  known  to  me  ;  and,  if  others  have  been  scepti- 
cal, I  hope  that  recent  events  have  proven  the  matter 
beyond  question. 

[Extract  from  a  report  by  Capt.  Robert  Piatt,  U.  S.  coast 
and  geodetic  survey,  to  the  superintendent ;  written  on 
board  the  U.  8.  ooast-survey  Bobooner  Drift,  Oct.  SB, 

^*  I  would  also  beg  leave  to  state  that  Aug.  29, 
while  becalmed  off  Bace  Point,  Cape  Cod,  about  four 
hundred  yards  from  the  vessel,  we  saw  a  sea-monster, 
or  what  I  suppose  has  been  called  a  seo-serpent.  Its 
first  appearance  was  that  of  a  very  large  round  spar 
two  or  three  feet  in  diameter,  from  twelve  to  fifteen 
feet  high,  standing  upright  in  the  sea,  but  in  a  few 
minutes  it  made  a  curve  and  went  down.  It  was 
visible  about  three  minutes ;  the  second  appearance, 
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about  half  an  hour  after  the  first,  the  monster  came 
out  of  the  water  about  twenty- five  feet,  then  extended 
to  about  thirty-five  or  forty  feet,  and  about  three  feet 
in  diameter ;  when  out  about  forty  feet,  it  curved 
and  went  down,  and  as  it  did  so  a  sharp  dorsal  fin  of 
about  fifteen  feet  in  length  came  up.  This  fin  was 
connected  to  this  monster,  for  the  whole  animal 
moved  off  with  the  same  velocity.  I  looked  at  it  with 
a  good  pair  of  glasses.  I  could  not  tell  whether  it 
had  a  mouth  or  eyes  ;  it  was  of  a  brownish  color.  I 
enclose  to  you  a  rough  sketch  made  by  me,  and  sub- 
mitted to  all  on  board  who  saw  the  animal,  and  they 
all  agree  that  it  is  a  fair  representation  of  the  animal 
as  it  appeared."  B.  A.  Colonna. 

U.  S.  coast  survey,  Sept.  4. 
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P8YCH0PHY81C8. 

This  is  a  comparatively  new  scieDce,  although 
its  beginnings  *can  be  traced  back  into  the  last 
century.  But  until  comparatively  recent  years  it 
occupied  a  subordinate  position  in  speculative  psy- 
chology, and  the  phenomena  constituting  its  prov- 
ince were  not  assumed  to  be  distinct  enough  for 
separate  investigation.  At  present,  however,  a 
certain  class  of  students  are  endeavoring,  by  ex- 
periment, to  give  its  method  and  results  that  exact- 
ness which  is  supposed  to  describe  the  function  of 
science  proper.  The  province  o{  science  has  become 
more  exactly  defined  in  the  course  of  its  develop- 
ment until  the  proper  criterion  of  its  function  is 
that  measurement  and  demonstration  of  its  results 
which  takes  its  theories  out  of  the  reach  of  proba- 
bilities and  conjecture  and  establishes  them  upon 
a  basis  of  certainty.  Introspective  psychology  has 
either  presented  unsatisfactory  results,  or  the  uni- 
versal prepossession  for  experimental  effects  has 
desired  to  represent  it  so,  and  thereby  contrast  its 
uncertainty  with  the  tangible  and  demonstrable 
products  of  exact  science.  However  we  may  ac- 
count for  it,  psychophysics  has  come  in  to  dispute 
the  territory  of  the  older  psychology^  at  least  in 
the  person  of  some  of  its  admirers.  It  likes  to 
speak  of  purely  introspective  psychology  as  out  of 
date,  and  as  if  it  were  discredited  merely  because 
it  is  of  the  past.  Innovation  and  change  have 
predisposed  inquirers  to  enthusiasm  for  the  new, 
perhaps  because  all  the  great  triumphs  of  modem 
science  have  been  conquests  over  old  views,  or 
deviations  from  them  ;  the  old  has  lost  its  prestige. 
Nothing  has  suffered  more  from  this  spirit  than 
'  the  old  psychology,*  as  it  is  called  by  the  admirers 
of  psychophysics.  The  latter  is  taking  rapid  pos- 
session of  scientific  and  philosophic  interest,  until 
students  of  the  older  philosophy  are  beginning  to 
relax  from  their  devotion,  and  to  despair  of  retain- 
ing the  homage  which  so  many  ages  have  paid  to 
the  idol  of  refiective  thought. 

Mr.  Ribot's  recent  work  on  contemporary  Ger- 
man psychology  seeks  to  maintain  and  widen  this 
breach  between  the  two  sciences  :  and  we  cannot 
but  regret  that  it  should  be  so  ;  for  they  are  really 
distinct  sciences,  running  parallel  with  each  other, 
and  have  no  more  reason  to  come  into  conflict  with 
€ach  other  than  physics  and  chemistry.  Their 
methods  may  be  different,  but  are  not  on  that 


account  contradictory  ;  and  the  one  should  not  be 
made  all-absorbing  to  the  prejudice  of  the  other. 

We  frankly  admit,  however,  that  it  is  no  wonder 
the  scientist,  accustomed  as  he  is  to  experiment 
and  definite  results,  feels  a  sense  of  dissatisfac- 
tion with  the  study  against  which  psychophys- 
ics presents  the  charge  of  obscurity.  Kantian 
and  post-Kantian  psychology  has  never  been 
characterized  by  perspicuity  ;  and  it  is  a  natural 
revolt  against  it  that  even  speculative  Germany 
seems  to  have  abandoned  the  popular  gods  of 
philosophy  to  find  a  new  worship  in  experiments 
and  facts  quite  in  contrast  with  the  genius  of  that 
people,  disposed  in  so  many  imrticulars  to  take  the 
high  a  priori  road  to  truth,  and  to  project  every 
thing  from  consciousness,  as  it  is  accused  of  doing. 
Hence  there  is  something  of  justice  in  the  claim  of 
psychophysics  :  it  does  tend  to  make  its  conclusions 
intelligible  to  experience  ;  and  that  is  a  very  great 
gain.  But,  with  these  legitimate  claims  to  our 
respect,  it  should  not  usurp  the  whole  province  of 
psychological  experience,  which  it  does  not  do, 
nor  repudiate  introspection  as  a  proper  source  and 
method  of  knowledge,  which  it  is  too  much  dis- 
posed to  do,  forgetful  of  the  fact  that  in  so  doing 
it  really  undermines  the  final  test  of  its  own  results. 

The  field  of  psychophysics  is  much  more  limited 
than  one  would  at  first  suspect.  Its  name  might 
imply  at  least  a  partial  combination  of  physiology 
and  psychology :  but  its  advocates  exclude  the 
main  and  distinctive  features  ef  both  these  sciences 
from  it,  and  assign  it  a  very  limited  territory ;  as 
Dr.  Wundt  affirms,  the  field  *  between  inner  and 
outer  experience.'  This  means  that  it  confines  its 
investigations  to  phenomena  which  intermediate 
between  purely  mechanical  events  and  purely 
reflective  consciousness.  Hence,  on  the  one  hand, 
such  phenomena  as  circulation,  assimilation,  diges- 
tion, and  on  the  other,  such  as  perception,  judg- 
ment, reasoning,  memory,  and  imagination,  are 
excluded  from  the  field  of  its  inquiries.  Thus  it 
is  limited  to  the  phenomena  of  sensation,  which 
constitute  the  intermediate  class  spoken  of.  But 
even  this  class  is  not  considered  in  its  qualitative, 
but  only  its  quantitative  relations,  hence  it  is  still 
more  limited.  These  quantitative  characteristics 
consist  of  their  intensity,  psychic  constancy,  and 
reaction  time.  The  last  may  be  included  under 
that  of  psychic  constants,  making  two  distinct 
problems  for  psychophysical  investigation.  That 
of  the  psychic  constants  is  the  more  important  of 
the  two,  as  it  has  a  bearing  upon  the  speculative 
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problems  of  psychology :  it  is  concerned  mostly 
with  the  measurements  of  time  and  space,  or  with 
those  primitive  experiences  which  determine  the 
genesis  of  our  empirical  conceptions  of  them. 

The  quality  of  sensation  is  not  a  subject  of  ex- 
periment, but  tlie  characteristic  of  intensity  gives 
rise  to  what  is  known  as  Weber's  law,  which  de- 
signs to  express  the  relation  between  stimulus  and 
sensation  in  respect  of  their  quantity.  It  is 
found  that  sensation  does  not  increase  in  a  direct 
ratio  with  the  increase  of  stimulus :  and  henco 
the  law  is  formulated  to  express  a  geometric  ratio 
in  the  increase  of  stimulus,  and  an  arithmetic 
ratio  in  the  increased  intensity  of  sensation ;  or, 
inasmuch  as  the  absolute  increase  of  stimulus  is 
not  always  the  same  to  increase  sensation,  it  has 
been  expressed  to  indicate  that  *<  sensation  grows 
with  equal  increments  when  the  excitation  grows 
with  relatively  equal  increments ;  *'  that  is,  the 
ratio  between  tfie  quantities  of  stimulus  is  always 
the  same,  whatever  the  absolute  quantities  may 
be.  This  law  is  quite  accurate  within  a  certain 
range,  but  requires  modification  as  we  approach 
the  maximum  and  the  minimum  of  sensation. 
The  ratio  between  stimuli  is  not  the  same  for  dif- 
ferent forms  of  sensation,  but  varies  within  a 
large  degree,  although  it  still  sustains  its  geomet- 
ric relation.  Tliis  fact,  as  well  as  something  of 
the  scientific  accuracy  claimed  for  the  science, 
will  be  evident  in  the  following  table  of  measure- 
ments, giving  the  ratio  between  stimuli  required 
for  the  several  senses.  The  numbers  indicate  that 
any  given  stimulus  must  be  increased  by  the 
amount  of  itself  expressed  by  the  fraction  in  order 
to  produce  a  perceptible  change  in  sensation. 
Nothing  has  been  determined  for  taste  and  smell. 

For  touch 1-8 

For  moflcular  effort 1-17 

For  temperature 1-8 

ForsouDd 1  8 

For  light 1-100 

'  Thus  any  given  object  or  resistance  must  be  in- 
creased by  one-third  of  its  force  in  order  to  pro- 
duce a  perceptible  increase  of  sensation  ;  and  so 
on  with  the  remaining  senses.  But  the  question 
arises,  How  far  do  such  results  give  mathemati- 
cal accuracy  and  exactness  to  the  science  of  psycho- 
physics  ?  It  is  claimed  that  its  accessibility  to  ex- 
periment gives  it  the  proper  exactness  of  a  science, 
and  that  the  old  psychology  is  a  mere  jumble  of 
verbal  disputes.  But  the  admirers  of  psychophys- 
ics  forget  both  their  own  admissions  and  the 
ultimate  court  of  appeal  for  their  conclusions,  as 
well  as  the  nature  of  the  phenomena  to  be  meas- 
ured. 

We  have  only  to  consult  the  above  table  to  dis- 
cover that  only  the  stimuli  are  expressed  in  dis- 


tinct quantitative  relations.  It  is  true  that  fchese 
can  be  definitely  measured,  because  they  are  ob- 
jective quantities  like  all  other  commeDSUxable 
forces.  But  it  is  very  different  with  the  intenaity 
of  sensation,  although  Weber  and  Fechner  pre- 
sumed to  express  its  increase  in  an  arithmefcic 
ratio,  with  the  geometric  ratio  of  stimulus.  As  a 
matter  of  fact,  the  sensation  and  its  increase  are  not 
measured  in  terms  of  the  exciting  cause :  if  they 
were,  something  of  scientific  accuracy  would  be 
given  the  results.  But  as  it  is,  the  only  distinct 
knowledge  we  have  when  there  is  a  definite  increase 
of  excitation,  is,  that  there  is  a  perceptible  change 
in  the  intensity  of  sensation.  AH  mathematical 
formulae  to  express  one  sensation  in  quantitative 
relation  to  another  are  purely  gratuitous: 
whether  one  sensation  is  once,  twice,  or  three 
times  as  intense  as  another,  no  one  can  presome 
to  declare  with  mathematical  definiteness, 
because  there  is  only  a  subjective  criterion 
for  intensity  of  sensation,  and  such  a  criterion 
affords  no  commensurating  unit  for  others.  This  ia 
admitted  by  psychophysicists  themselves  in  com- 
plete unconsciousness  of  its  significance  against 
the  claims  of  mathematical  and  scientific  accuracy 
for  psychology. 

*'  Doubtless,'*  says  Mr.  Ribot,  an  enthusiastic 
defender  of  the  new  science,  <*  our  states  of  coo- 
sciousness  are  undetermined  magnitudes.  But  ia 
it  impossible  to  determine  them,  that  is,  to  sub- 
mit them  to  measure?  The  essential  condition 
of  measure  is,  that  there  be  a  fixed  relation  be- 
tween the  measure  and  that  which  is  measured ; " 
and  he  elsewhere  observes  that  '*  there  is  no  unit 
or  common  measure  to  which  we  can  refer  two 
sensations  to  determine  their  intensive  magni- 
tudes." A  still  more  forcible  statement  and  ad- 
mission is  the  following  :  — 

«We  assert  without  hesitation  that  it  is 
brighter  at  mid-day  than  by  moonlight ;  that  the 
firing  of  a  cannon  makes  more  noise  than  the 
firing  of  a  pistol.  There  is,  then,  a  quantitative 
comparison  of  sensations ;  but  we  can  only  say 
there  is  equality  or  inequality,  never  how  many 
times  one  sensation  is  greater  than  another.  Has 
the  sun  a  hundred  or  a  thousand  times  more  bril- 
liancy than  the  moon  ?  Does  a  cannon  make  a 
hundred  or  a  thousand  times  more  noise  than  a  pia- 
tol  ?  It  is  impossible  to  answer  this  question.  The 
natural  measure  of  sensation  that  each  man  pos- 
sesses reveals  to  him  the  more,  the  less,  the  equal, 
never  the  quantum.  Our  determinations  are 
always  vague  and  approximate." 

Such  admissions  should  certainly  modify  the 
pretensions  of  psychophysics  to  an  accuracy  not 
claimed  or  possessed  by  the  old  psychology,  and 
they  do  prove  fatal  to  the  claim  of  any  such  ex- 
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actness  as  is  enjoyed  by  the  physical  sciences. 
Tlie  truth  and  importance  of  the  law  within  the 
range  of  stimuli  will  not  be  denied  ;  but  as  long 
as  it  is  a  mere  assumption  for  purposes  of  definite 
expression  that  intensities  of  sensation  are  mathe- 
matical multiples  of  each  other,  there  will  be  no 
reason  for  supfMsing  one  ratio  rather  than  an- 
other, and  hence  the  law  proves  absolutely  use- 
less for  determining  any  exactness  in  jMychology. 
In  any  case  it  could  reach  it  only  by  the  intro- 
spective method,  which  psychophysicists  are  so 
disposed  to  disparage,  and  yet  only  a  little  reflec- 
tion is  required  to  observe  that  introspection  in 
one  of  its  phases  is  the  only  valid  testimony  to  the 
results  already  obtained  and  formulated.  The 
truth  is,  there  is  no  intelligible  reason  for  setting 
up  an  opposition  between  introspection  and  experi- 
ment in  order  to  place  psychophysics  in  the  rank 
of  exact  sciences.  The  question  should  not  be  as 
to  its  exactness  or  mathematical  expression,  hut  it 
should  be  the  truth  of  its  facts  and  conclusions. 
Conformity  with  mathematical  laws  and  expres- 
sion is  not  the  sole  criterion  of  truth  or  science, 
and  hence  by  insinuating  it  the  investigator  but 
declares  the  transient  and  ephemeral  nature  of  his 
speculations. 

The  problems  and  phenomena  of  psychic  con- 
stants are  much  more  interesting  and  important. 
They  are  welcome  also  as  giving  much  more  defi- 
niteness  and  intelligibility  to  some  of  tlie  ques- 
tions of  transcendentalism,  and,  far  from  contra- 
dicting it,  they  seem  to  confirm  it.  The  illusions 
producible  in  our  conceptions  of  time  and  space 
under  various  circumstances  stimulated  inquirers 
to  experiment  for  some  constant  in  our  various 
space  determinations,  and  to  measure  the  dura- 
tion of  psychic  phenomena,  or  the  intervals  be- 
tw^een  stimulus  and  sensation,  in  order  to  find 
some  constant  for  time.  The  time  was  when 
these  two  data  of  intelligence  were  supposed  to 
be  fixed  and  invariable,  but  further  observations 
show  them  exposed  to  all  the  illusions  belonging 
to  perception  in  general,  and  hence  the  ques- 
tion arose  both  as  to  their  origin  and  their 
nature.  Transcendental  philosophy  anticipated 
experiment  in  making  them  ideal,  but  it  was 
more  successful  in  talking  about  them  than  it 
was  in  making  its  views  clear  and  intelligible. 
Experimental  psychology  has  come  in  to  furnish 
us  with  definite  data  for  reconsidering  our  empiri- 
cal conceptions  of  them. 

The  nervous  organization  exhibits  very  differ- 
ent susceptibilities  in  different  parts  of  the  body : 
in  some  portions  of  the  sensorium  distinct  and  co- 
existent- sensations  are  more  nearly  related  in 
space  than  at  others.  In  some  cases  it  is  also  dif- 
ficult to  distinguish  direction  in  the  moving  cause 


of  sensation.  Thus  in  different  stages  of  maturity 
and  development,  space  relations  vary  indefinite- 
ness.  The  sensibility  of  different  )>arts  of  the 
bodv  has  l)een  accuratelv  nieasureil  avid  tabulated, 
so  as  to  show  the  different  ranges  of  experience 
in  sensation.  For  the  palm  of  the  hand,  the  fin- 
ger-tips, the  Itack  of  the  hand,  the  arms,  the 
shoulder-blade,  the  l)ack,  different  i)artB  of  the 
face,  the  soles  of  the  feet,  etc.,  sensibility  varies, 
both  in  respect  to  the  threshold  of  sensation  and 
the  determination  of  separate  excitations.  In 
some  cases  there  is  onlv  consciousness  of  affec- 
tion,  and  no  distinct  knowle<lge  of  location.  And 
in  the  case  of  vision  the  illusions  respecting 
geometrical  dimensions  are  indefinitely  numer- 
ous ;  so  that  serious  <loubt  may  be  raised  as  to 
the  correctness  of  our  ordinary  spacial  jud«:ments, 
and  some  other  conKtant  must  be  demanded  for 
theoretical  jmrposes  than  is  found  in  practical 
experience. 

Hence  the  problem  has  been  to  find  whether 
vision  or  muscular  effort  was  the  more  accurate 
in  the  determination  of  space.  But  experiment 
has  succeeded  only  in  showing  the  corrective  in- 
fluence of  one  sense  upon  another  without  dis- 
covering any  fixed  ccmception  to  serve  as  an  in- 
variable measure  for  space.  And  so  with  the  ex- 
perience of  time.  Innumerable  experiments  sliow 
that  our  conception  of  duration  can  be  varied 
with  all  sorts  of  circumstances :  sometimes  it 
appears  indefinitely  long,  and  at  others  incredibly 
short,  while  other  facts  go  to  prove  that  there 
was  no  difference  in  the  two  instances.  Now 
moments  may  seem  an  age,  and  again  there  seems 
no  interval  of  time  lx^wi*en  the  beginning  and 
the  end  of  hours.  And  again  our  conception  of 
time  is  influenced  by  the  period  re<iuired  to  realize 
an  event  or  experience :  it  may  >«  lengthened  or 
shortened  by  the  state  of  vitality,  or  the  state  of 
attention  and  application.  The  time  between 
stimulus  and  sensation  is  different  in  different 
individuals,  and  yet  it  cannot  be  determined  by 
subjective  measurement ;  so  that  some  other  con- 
stant must  be  assume<l  to  ]>rove  variability  in  any 
case.  Hence  there  is  a  resort  to  heart-beats,  or  to 
certain  forms  of  rhytlun,  as  the  better  representa- 
tives of  our  definite  conceptions  for  time,  and 
perhaps  to  certain  forms  of  co-existence  as 
criteria  for  definable  space.  Thus  space  and  time 
do  not  appear  as  absolute  and  simple  as  supposed 
in  the  older  philosophy,  but  relative  and  complex, 
at  least  in  experience.  Other  mental  phenomena 
must  be  considere<l  in  our  notion  of  them. 

The  attainment  of  such  conclusions  is  due  en* 
tirely  to  the  experimental  method,  which  has 
insisted  upon  actual  demonstration  of  all  specula- 
tions regarding  ultimate  conceptions.     This  scien- 
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tiflc  spirit  has  added  new  interest  to  a  study  which 
was  threatened  with  neglect,  because  it  was  too 
content  with  mere  assertion,  and  presumed  upon 
the  self-evidence  of  words  to  communicate  its  wis- 
dom. Although  it  may  determine  nothing  as  to 
the  quality  of  sensation  and  consciousness,  it  will 
do  much  to  drive  away  the  mist  that  has  ever 
hovered  over  many  psychological  speculations. 

Still  experiments  have  not  yet  demonstrated  the 
derivative  nature  of  time  and  space,  although  they 
have  gone  far  to  make  them  a  matter  of  intelligible 
consideration  and  discussion.  They  have  shown 
the  variability  of  our  empirical  conceptions  of  them, 
but  have  not  destroyed  their  validity  as  postulates 
of  experience,  because  no  special  sense-perception 
may  be  constant  enough  to  supply  a  criterion  of 
their  fixity.  Indefinite  conceptions  of  them  at 
least  are  always  assumed.  However  we  may  seek 
for  some  regular  and  uniform  experiences  within 
the  ken  of  consciousness  to  serve  as  constants  for 
them,  or  as  the  phenomena  which  determine  and 
represent  our  conceptions  of  them,  we  shall  find  by 
closer  scrutiny  that  some  notion  of  time  and  space 
is  already  postulated  in  the  very  phenomena  sup- 
posed to  give  the  psychic  constants  for  them  ;  that 
is,  we  shall  in  vain  endeavor  to  go  outside  of  time 
and  space  to  discover  events  which  will  account 
for  them,  or  present  their  genesis  from  non-spacial 
and  non-temporal  relations.  But  at  the  same  time 
experiment  is  providing  data  to  render  them  clearer 
and  more  tangible  to  ordinary  reflection  than  older 
speculations.  For  space  the  theory  of  *  local  signs,' 
both  tactual  and  visual,  is  taking  the  place  of  tran- 
scendental conceptions ;  and  for  time,  the  theory 
of  discontinuous  states  of  consciousness  that  may 
be  objectively  regular  and  uniform  in  their  causes. 

Among  the  most  important  contributions,  how- 
ever, which  psychophysics  has  given  to  science, 
are  the  results  showing  the  differential  functions 
of  the  nervous  system.  The  sense  of  temperature 
has  been  shown  to  be  as  distinct  from  touch  as 
that  is  from  vision,  and  even  a  different  nerve  is 
required  to  perceive  cold  from  that  which  per- 
ceives heat.  How  far  this  differentiation  of  the 
sensorium  may  be  carried,  no  one  can  predict. 
But  even  the  established  conclusions  of  the  pres- 
ent will  exert  a  far-reaching  influence  upon  psy- 
chological speculations,  and  none  more  than  the 
fact  that  distinct  nervous  organisms  are  required 
to  receive  representations  once  supposed  to  be  con- 
nected with  the  same  sense.  It  is  too  soon  to  pre- 
dict what  influence  it  will  have  in  modifying 
older  views  :  it  will  certainly  modify  them,  but 
there  is  always  a  truth,  even  in  the  past,  that 
avails  to  survive  the  mortality  of  language  ;  and, 
although  psychophysics  may  compel  us  to  recon- 
struct some  theories,  it  will  not  wholly  do  away 


with  the  intellectual  conquests  of  history,  or  obliffe 
us  to  cast  dust  in  the  face  of  introspective  methods^ 
merely  to  gratify  and  strengthen  an  unneceonxy 
prejudice  against  older  opinions. 

J.  H.  Hyblop. 


ANATOMICAL  AND  MEDICAL  KNOWL- 
EDGE  OF  ANCIENT  EGYPT. 

In  a  paper  read  at  a  recent  meeting  of  the  Royal 
institution  of  Great  Britain,  Prof.  A.  Macalister 
gave  an  account  of  the  ancient  anatomical  and 
medical  knowledge  of  Egypt,  of  which  the  follow- 
ing is  a  summary  from  the  Lancet, 

The  surviving  fragments  of  the  early  literatuxe 
of  Egypt  are  mainly  of  a  religious  character  ;  but 
this  is  rot  to  be  wondered  at,  for  the  genius  of  the 
l)eople  was  essentially  religious,  and  their  doctrine 
of  the  future  state  leavened  their  national  life  in 
almost  every  particular.  To  them  the  body  was 
an  integral  part  of  the  immortal  humanity  :  there- 
fore it  could  not  be  permitted  to  turn  to  decay, 
but  had  to  be  preserved  from  corruption  that  it 
might  be  a  fit  receptacle  for  the  soul  to  dwell  in 
through  eternity.  Their  treatment  of  the  body 
was  thus  dependent  on  their  belief  of  its  relation 
to  the  soul,  and  this,  we  learn  from  their  religious 
writings,  was  a  relationship  of  eternal  independ- 
ence. To  secure  perpetual  preservation,  the  body 
had  to  be  properly  embalmed,  the  cavities  opened 
and  subjected  to  the  action  of  antiseptics. 
Although  the  body  was  sacred,  under  the  special 
protection  of  the  god  Thoth,  though  each  part  was 
under  the  guardianship  of  a  special  divinity,  yet 
this  sacredness  did  not  preclude  careful  inspection 
and  the  processes  necessary  for  preservation,  for 
all  parts  had  to  be  perpetuated. 

Embalming  was  a  religious  rite,  to  be  performed 
by  the  priests  of  the  Cultus ;  and  the  historian 
Herodotus  has  preserved  for  us  what  is  doubtless 
a  substantially  accurate  account  of  the  different 
methods  whereby  it  was  done  in  the  later  times  in 
which  he  lived.  Tlie  organs  removed  from  the 
bodies  of  persons  of  the  better  classes  were  not 
returned  into  the  body,  but  were  preserved  in  vases 
of  alabaster  or  stone,  surmounted  by  the  heads  of 
the  four  divinities  of  Hades,  the  sons  of  Horus 
and  Isis. 

During  the  ascendency  of  Greek  influence  in 
Egypt,  Alexandria  earned  the  reputation  of  being 
the  chief  school  of  anatomy  and  medicine  in  the 
world.  Erasistratus,  who  lived  in  the  days  of 
Ptolemy  Soter,  B.C.  285,  was  an  anatomist  of  such 
enthusiasm,  that  he  and  his  disciples  received  from 
the  king  criminals  condenmed  to  death. 

But  this  Alexandrian  school,  although  upon 
Egyptian  soil,  was  essentially  Greek  in  spirit : 
even  Herophilns  had  learned  some  of  his  anatomy 
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from  Prazagoras  of  Cos,  although,  as  the  anatomy 
of  the  earlier  Greek  school  had  been  derived  from 
^Syp^t  it  was  but  returning  to  the  mother-country 
the  traditions  of  culture  derived  therefrom.  It 
was  in  Egypt  Democritus  of  Abdera  studied,  and 
so  was  fitted  to  teach  anatomy  to  Hippocrates,  the 
father  of  medicine.  The  three  pithy  and  graphic 
letters  on  anatomy  (which  are  extant),  which  it  is 
supposed  Democritus  sent  to  Hippocrates,  may 
well  have  been  the  result  of  his  Egyptian  training. 
At  a  later  period  it  was  at  Alexandria  that  Galen 
pursued  his  study  of  anatomy  under  Heraclianus, 
and  the  anatomical  school  of  Alexandria  survived 
until  the  Mohammedan  invasion  of  Amru  in  A.D. 
640. 

That  much  even  of  the  earlier  Greek  medicine, 
anatomy,  and  pathology  was  derived  from  Egypt, 
we  learn  both  directly  and  indirectly.  Most  of 
the  vegetable  drugs  in  use  in  Greece  were  natives 
of  Egypt ;  and  Galen,  speaking  of  one  prescrip- 
tion called  *  epigones,'  tells  us  that  it  was  obtained 
from  the  adytum  of  the  temple  of  Ptah,  at  Mem- 
phis. He  quotes  it,  and  other  Egyptian  prescrip- 
tions, from  the  book  Narthex,  written  by  Hera  of 
Kappadokia. 

Medical  colleges  of  far  greater  antiquity  than 
that  of  Alexandria  existed  in  the  priestly  schools  of 
Memphis,  Heliopolis,  Sais,  and  Thebes.  These 
were  much  more  faithful  exponents  of  the  purely 
Egyptian  system  of  the  art  of  physic. 

Of  the  ancient  medical  literature  of  Egypt,  two 
nearly  complete  treatises  are  still  extant,  and  six' 
or  seven  fragments  of  others.  These  vary  in  date 
and  in  perfection.  Tlie  most  complete  are  the 
Papyrus  Ebers  and  the  Medical  papyrus  of  Berlin. 
The  fragments  which  are  noteworthy  are,  the 
British  museum  papyrus,  formerly  the  property 
of  the  Royal  institution,  the  Papyrus  VI.  of  Boulaq, 
the  Magical  papyri  of  Turin  and  Paris,  the  Coptic 
medical  manuscript  in  the  Borgia  library,  and  the 
Greek  papyri  888  and  884  of  Leyden. 


ECONOMIC  STATISTICS. 

This  volume  is  another  of  the  handbuchs  which 
the  Germans  of  this  generation  are  diligent  in 
compiling.  Encyclopedic  in  character,  it  deals 
with  the  statistics  of  production  and  consumption 
of  economic  goods  in  all  countries  where  numeri- 
cal data  can  be  obtained.  Tlie  germ  of  the  work 
is  discovered  in  a  volume  published  by  the  same 
author  in  1867,  which  presented  certain  commer- 
cial statistics  collected  during  an  extensive  voyage 
around  the  earth.    Since  then  two  similar  world- 
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tours  have  been  undertaken,  while  official  reports 
have  been  ransacked  to  jrield  up  their  treasures. 
The  result  is  this  book,  containing  a  mass  of  sta- 
tistical information  in  regard  to  almost  every  con- 
ceivable commodity  which  nourishes  man,  or 
which  enters  into  manufactures  as  raw  material. 
The  scope  of  the  work  embraces  the  statistics  of 
minerals,  meclianical  forces,  machinery,  steam- 
power,  electricity,  money  (both  paper  and  metal), 
waterways,  railroads,  postal  service,  telegraplis, 
marine  cables,  and  telephones. 

To  illustrate  the  plan  pursued,  the  section  treat- 
ing of  grains  is  here  analyzed.  At  the  outset  is 
given  the  proportion  of  the  area  of  Europe  which 
is  devoted  to  the  culture  of  the  several  cereals  dur- 
ing successive  decades  in  different  countries.  The 
condensed  tables  reveal  the  wheat  situation  at 
once.  Unfortunately,  however,  in  such  a  work  as 
this  the  picture  cannot  be  a  late  one,  and  is  useful 
in  large  part  only  for  purposes  of  comparison. 

No  figures  are  apparently  given  for  any  year 
since  1888  ;  but  the  author,  in  arriving  at  averages, 
has  been  careful  to  choose  periods  of  legitimate 
length  to  be  used  in  such  comparison.  The  tables 
are  re-enforced  not  only  by  summaries  of  the  crops 
produced,  the  ex]x>rt8  and  imports,  and  the  con- 
sumption, both  total  and  per  capita,  but  also  by 
historical  and  descriptive  matter.  One  table  shows 
us  the  source  of  English  wheat  in  successive  years. 
Five  pages  are  set  apart  to  the  statistics  of  the 
United  States,  while  the  South  American  grains 
receive  their  share  of  attention.  This  is  finally 
all  summarized  in  one  short  tabulation,  present- 
ing'the  total  world-production  of  wheat,  rye, 
barley,  oats,  and  com,  in  hectolitres  and  centi- 
metres. 

There  is  little  attempt  to  generalize  from  these 
census  wastes  of  figures  ;  but  no  one  can  pick  his 
way  through  this  interlacing  of  exports  and  im- 
ports, as  here  interwoven,  without  reflecting  upon 
the  immense  fact  of  the  internationalism  of  trade. 
But  a  century  ago  the  total  of  the  world's  export 
trade  in  corn  was  but  eleven  million  hectolitres, 
while  now  it  annually  reaches  five  hundred  and 
fifty  millions. 

The  fortunes  of  some  comparatively  insignifi- 
cant commodities  are  tracked  from  country  to 
country.  Neither  pork-packing  in  Chicago  nor 
the  trade  in  human  hair  is  neglected  ;  and  no  fact 
is  too  minute  for  this  fact-hunter,  who  carefully 
informs  us  that  the  skilful  hair-trader  distinguishes 
between  French  and  German  hair  by  the  sense  of 
smell.  One  of  the  most  valuable  tabulations  is  that 
on  p.  640,  summarizing  the  present  condition  of 
the  world's  trade.  Naturally  the  grand  total 
values  of  imports  and  exports  do  not  exacUy  bal- 
ance, the  former  being  about  ten  per  cent  in  excess 
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of  the  latter :  these  are  85,691,  and  82,645  million 
marks  respectively.  Of  this  amount,  our  own 
country,  fourth  in  the  race,  furnishes  about  one- 
tenth  ;  Great  Britain  leads  with  one-fifth ;  while 
France  and  Germany  hold  the  intermediate  posi- 
tions. By  such  tables  the  work  supplements  and 
often  corrects  MulhalFs  statistical  volumes,  and  is 
more  satisfactory  in  so  far  as  Dr.  Scherzer  is  more 
generous  in  stating  his  authority  for  statistics, 
which  are  necessarily  more  or  less  a  matter  of  dis- 
pute. This  literary  accomplishment  is  one  not  yet 
acquired  by  Mr.  Mulhall.  Especially  desirable  are 
such  references  when  the  statistics  of  gold  and 
silver  are  given.  Not  a  little  of  the  confusion  of 
the  present  discussion  concerning  the  merits  of 
bimetallism  is  due  to  the  conflicting  statistics  of 
gold  and  silver  production  ;  and  all  writers  on  the 
subject  should  be  careful  to  state  their  authority 
when  using  such  figures  as  a  basis  for  argument. 
Here  Dr.  Scherzer  follows  Neuman-Spallart  and 
Soetbeer.  The  work  is  scholarly  and  painstaking, 
and  will  be  of  service  to  all  students  desirous  of 
new  statistical  conclusions  or  verification  of  others* 
work. 


CONN'S  EVOLUTION  OF  TO-DAY. 

Tms  book  is  defined  by  the  author  as  '*  a  sum- 
mary of  the  theory  of  evolution  as  held  by  scien- 
tists at  the  present  time,  and  an  accoimt  of  the 
progress  made  by  the  discussions  and  investiga- 
tions of  a  quarter  of  a  century.''  The  book,  how- 
ever, deals  chiefiy  with  the  evolution  of  animals. 
Inorganic  evolution  is  dismissed  with  some  few 
words  about  the  nebular  hypothesis,  and,  partly 
in  statement  and  partly  by  implication,  the  author 
expresses  the  view  that  inorganic  evolution  is 
scarcely  worthy  of  treatment  by  scientific  meth- 
ods and  by  scientific  men.  In  so  doing,  he  ignores 
the  entire  field  of  geology.  In  a  manner  equally 
curt,  the  subject  of  vegetal  evolution  is  passed 
over,  and  the  author  begins  his  theme  proper, 
which  is  a  discussion  of  the  nature  of  the  evidence 
for  and  against  the  doctrines  of  animal  evolution. 
He  nowhere  gives  a  clear  and  comprehensive 
definition  of  evolution,  though  the  introduction 
is  largely  devoted  to  a  discussion  of  the  term,  and 
to  a  denial  that  evolution  is  equivalent  to  Dar- 
winism. Throughout  the  book  an  evolution  of 
animal  forms  is  maintained,  but  the  doctrines 
taught  by  Darwin,  as  understood  by  the  author, 
are,  in  general,  though  rather  vaguely,  denied. 
The  reader  is  made  to  feel,  that,  in  the  author*s 
mind,  Darwinism  is  the  name  of  something 
wicked    that    good    people  must  disavow:  and, 
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while  the  author  reaches  the  concltision  that  evoia 
tion  is  probably  true,  he  wishes  it  to  be  under* 
stood  that  there  is  no  taint  of  Darwinism  in  his 
beliefs. 

The  first  chapter  treats  of  the  mutability  of 
species,  in  which  various  facts,  arguments,  and 
opinions,  pro  and  con,  are  briefiy  set  forth,  and 
an  attempt  made  to  derive  an  average  therefrom  ; 
as  if  a  mean  result  of  contradictions  could  be  used 
as  a  proximate  truth,  in  the  same  manner  that  a 
mean  of  instrumental  observations  is  used  as  an 
approximate  determination.  The  same  error,  bat  in 
a  minor  degree,  liurks  in  the  remaining  chapters. 

In  the  second,  third,  fourth,  and  fifth  chapters, 
the  author  reviews  the  arguments  for  evolution 
derived  from  the  principles  of  classification,  the 
paleontologic  succession  of  forms,  the  develop- 
ment of  the  embryo,  and  the  geographic  dis- 
tribution of  animals.  In  these  four  chapters  he 
skilfully  and  fairly  characterizes  four  lines  of  in- 
ductive reasoning  by  which  the  specialization  of  a 
multiplicity  of  forms  is  demonstrated,  and  also, 
though  not  quite  so  clearly,  shows  how  progress 
towards  higher  forms  results  therefrom.  This  part 
of  the  b(X)k,  which  is  the  body  of  the  work,  has 
great  merit  as  a  popular  and  fair  discussion  of  the 
subject  of  the  evolution  of  animals.  It  is  reasonably 
devoid  of  technical  terms,  while  broad  facts  and 
general  principles  are  happily  stated  and  explained 
to  the  understanding  of  intelligent  readers  who 
are  themselves  not  specialists  in  zo61ogy.  In  this 
respect  the  book  is  timely ;  and  the  general 
reader  can  gather  therefrom  a  very  good  concep- 
tion of  the  doctrines  of  animal  evolution,  and  the 
status  of  development-opinions  among  scientific 
men,  and  of  the  new  problems  connected  there- 
with that  are  arising  through  expanding  research. 
The  author  has  made  as  successful  an  exposition 
of  this  subject  as,  perhaps,  is  possible  by  this 
method  of  treatment,  which  is  a  characterization 
of  facts  and  arguments,  in  lieu  of  a  grand 
marshalling  of  the  facts  themselves.  —  it  being 
the  plan  of  the  author  to  write  for  the  general 
public  rather  than  for  the  smaller  body  of  scien- 
tific men. 

If  the  reader  of  Mr.  Conn*s  book  could  have  a 
preliminary  study  of  some  one  order  of  plants  or 
animals,  or  of  some  line  of  embryologic  develop- 
ment, or  if  he  could  study  the  origin  and  struc- 
ture of  some  mountain-range,  or  the  geology  of 
some  river  drainage-system,  so  as  to  be  able  to 
fully  appreciate  the  multitudinous  facts  that  are 
gathered  into  some  simple  induction  by  the 
patient  labors  of  modem  scientific  research,  the 
general  characterizations  of  the  author  would 
have  a  profound  effect.  Perhaps  no  man  may 
have  a  very  clear  comprehension  of  what  the 
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doctrine  of  evolution  is»  until  he  has  had  an  ob- 
jective study  in  at  least  some  narrow  field  of 
research.  ' 

The  new  questions  and  accessory  principles 
which  are  rapidly  springing  up  about  the  central 
doctrines  of  evolution  axe  pretty  well  set  forth  in 
the  seventh  chapter,  entitled  *More  recent  at- 
tempts to  explain  evolution.* 

The  last  chapter  is  on  the  evolution  of  man, 
and  it  is  altogether  unsatisfactory.  It  seems  to 
have  been  written  as  a  logical  complement  to  a 
work  on  animal  evolution,  but  it  deals  rather 
more  with  moral  and  metaphysical  speculations 
than  with  the  facts  of  the  science.  So  far  as  it 
treats  of  human  evolution ,  aside  from  its  specula- 
tions, it  refers  simply  to  the  animal  man  in  his 
zodlogic  relations.  Human  evolution,  that  is, 
the  development  of  those  characteristics  which 
make  man  man,  —  the  gpx)wth  of  human  activi- 
ties, —  is  ignored,  and  yet  this  is  the  largest  sub- 
ject in  the  literature  of  the  world,  embracing,  as 
it  does,  the  evolution  of  art^i,  the  origin  and  de- 
velopment of  institutions,  languages,  philosophies, 
or  opinions,  and  all  modem  scientific  psychology. 

But  a  very  small  part  of  human  evolution  is 
embraced  in  theories  of  man  and  monkey  kinship. 
The  origin  and  growth  of  the  humanities,  i.e., 
those  things  which  characterize  humanity,  have 
always  been  the  subject  of  history  ;  and  all  his- 
tory is  now  in  process  of  reconstruction  upon  a 
sounder  theory  than  any  which  has  hitherto  ob- 
tained, and  every  writer  in  his  own  field  postu- 
lates evolution  by  discussing  the  origin  and  devel- 
opment of  .the  art,  the  institution,  the  language, 
the  philosophy,  or  the  psychic  operation  of  which 
he  treats.  J.  W.  Powell. 


81DQWICKS  HISTORY  OF  ETHICS. 

This  little  book  by  Professor  Sidgwick  is  a  re- 
print of  his  article  on  ethics  in  the  '  Encyclopaedia 
Britannica,'  with  considerable  alterations  and  ad- 
ditions. As  originally  published  in  the  encyclo- 
paedia, it  was  necessarily  quite  condensed  in  style, 
and  it  still  retains  that  character  to  a  great  ex- 
tent, thus  presenting  a  much  greater  quantity  of 
matter  than  is  usually  found  in  books  of  the  same 
size. 

The  work  is  designed  especially  for  students, 
and  it  seems  to  us  admirably  adapted  to  its  pur- 
pose. The  compression  of  the  style  is  perhaps  a 
defect  from  a  literary  point  of  view,  but  this  is  of 
little  consequence  in  a  text-book.  The  work  is 
divided  into  three  parts,  treating  of  Oreoo-Roman, 
Christian,  and  modem  ethics  respectively.  It  is 
evidently  based,  as  the  author  himself  says,  on 
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a  thorough  study  of  the  original  authors,  only 
certain  small  portions,  chiefly  in  part  ii.,  being 
written  at  second-hand.  It  is  marked,  too,  by 
almost  perfect  impartiality,  —  a  merit  of  the  first 
order  in  an  historical  work,  but  at  the  same  time 
one  seldom  found  in  so  high  a  degree.  The  author 
has  been  engaged  in  controversy  with  many  ethi- 
cal writers,  and  it  might  have  been  thought  that 
a  history  of  ethics  from  his  pen  would  partake  of 
the  same  character.  On  the  contrary,  it  is  de- 
voted almost  exclusively  to  the  work  of  exposi- 
tion, with  only  occasional  criticisms  when  they 
seemed  really  required  to  point  out  serious  defects 
in  the  systems  descfHbed. 

In  the  first  part,  attention  is  mainly  directed  to 
the  three  great  ethical  philosophers  of  ancient 
Greece,  —  Socrates,  Plato,  and  Aristotle ;  and, 
though  less  than  fifty  pages  are  devoted  to  them, 
their  modes  of  thought,  their  leading  doctrines, 
and  their  relations  to  each  other,  are  very  clearly 
brought  out.  The  author  also  traces  the  connec- 
tion between  all  the  Greek  ethical  systems,  and 
shows  in  an  interesting  way  "how,  from  the 
spring  of  Socratic  conversation,  fiowed  the  di- 
vergent streams  of  Greek  ethical  thought."  The 
second  part  of  the  book  is  much  shorter  than 
either  of  the  others,  as  it  should  be ;  for,  whatever 
may  have  been  the  infiuence  of  Christianity  on 
practical  morality,  it  can  hardly  be  said  to  have 
contributed  much  to  ethical  philosophy.  In  treat- 
ing of  modem  ethics.  Professor  Sidg^vick  confines 
himself  in  the  main  to  English  philosophers,  on 
the  ground  that  his  work  is  intended  for  English 
readers,  and  that  English  ethical  thought  has 
developed  itself,  for  the  most  part,  independently 
of  foreign  infiuence;  to  which  he  might  have 
added,  that  English  ethical  philosophy  is  by  far 
the  most  important  that  has  appeared  in  the  world 
in  modem  times.  The  doctrines  of  the  various 
English  philosophers  are  briefly  but  cleariy  out- 
lined, and  special  care  is  taken  to  point  out  the 
positive  contributions  of  each  thinker  to  the  ethi- 
cal thought  of  the  world.  Professor  Sidgwick's 
book  can  be  heartily  commended  to  all  who  wish 
for  information  on  the  important  and  fascinating 
subject  of  which  it  treats. 


THE  PSYCHOLOGY  OF  REASONING. 

M.  BiNET,  a  prominent  member  of  the  Society 
of  physiological  psychology  in  Paris,  has  been 
busy  for  many  years  in  experimenting  upon 
hypnotic  subjects,  who  seem  to  be  so  abundant 
and  interesting  in  France.  He  has  formed  one  of 
a  small  band  of  workers,  with  Charcot  as  their 
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head,  who  have  brought  to  light  many  strikmg 
and  remarkable  facts  about  these  abnormal  con- 
ditions. This  work  suggested  to  M.  Binet  that 
some  light  might  be  shed  on  the  nature  of  the  rea- 
soning process  by  observing  the  half-conscious 
actions  of  hypnotics ;  and  the  book  before  us  is 
the  result  of  this  suggestion.  The  volume  has 
been  called  out  u]X>n  a  slight  provocation,  and  its 
argument  in  brief  is  as  follows.  A  perception 
may  be  compared  to  the  reading  of  a  book :  we 
attend  to  the  sense,  and  not  to  the  letters ;  we 
read  soinething  into  these  black  marks.  So,  too, 
our  sensations  are  taken,  not  for  what  they  are, 
but  for  what  they  stand  for,  tbx  what  they  tell. 

By  means  of  these  perceptions  the  mind  forms 
images,  which  are  its  fundamental  elements.  It 
is  these  images  that  form  our  stock  in  trade,  and 
their  prevalent  nature  determines  many  of  our 
peculiarities  of  mind.  They  constitute  one's 
mental  background,  one^s  apperceptive  bent. 
These  images  come  into  combination  and  suggest 
each  other  as  well  as  fuse  together.  The  laws 
that  condition  this  process  are  the  laws  of  associa- 
tion of  ideas,  on  which  the  English  psychologists 
lay  such  stress.  A  close  analogy  can  be  traced 
between  a  syllogism  and  the  process  of  percep- 
tion :  the  perception  is  the  conclusion ;  it  expresses 
a  judgment ;  it  says,  for  example,  this  is  an 
orange.  The  remembered  images  which  enable 
me  to  recognize  this  as  an  orange  play  the  part  of 
the  major  premise,  for  this  too  expresses  the  re- 
sults of  past  experience  ;  and  the  minor  premise 
which  is  brought  into  relation  with  the  major  by 
a  certain  similarity  is  the  sensation  itself.  The 
analogy  is  closer  than  this  crude  outline  indicates, 
and  is  really  a  highly  suggestive  view  of  the  mat- 
ter. It  makes  the  syllogism  the  fundamental 
process  of  the  human  mind.  It  makes  the  triad, 
in  which  a  middle  term  acts  as  the  go-between  for 
two  others,  of  the  utmost  im];)ortance.  This  is 
the  mechanism  of  reasoning,  the  general  formula 
for  getting  valid  deductions,  as  well  as  a 
fundamental  natural  process  of  the  human  mind. 
Man  is  thus  in  a  new  sense  a  rational  animal ; 
reasoning  is  a  sort  of  new  sense. 

In  the  course  of  the  development  of  this  argu- 
ment many  interesting  and  valuable  facts  are 
brought  out.  It  is  only  just  to  the  author  to 
notice  a  few  of  these.  One  result  of  his  experi- 
mentation on  hypnotics,  and  one  physiological 
point,  will  serve  as  samples. 

The  subject,  an  hysterical  young  girl,  was  told 
,  that  M.  F6r^  (an  associate  of  M.  Binet)  would  be 
invisible  to  her.  From  that  moment  on,  she  ran 
against  him,  and  thought  it  a  miracle  that  she 
should  be  opposed  by  something  she  could  not 
see  :  a  hat  on  his  head  seemed  suspended  mysteri- 


ously in  the  air.  At  the  close  of  the  session  they 
forgot  to  disabuse  her  of  this  forced  idea,  and 
three  days  later  M.  F6r6  was  still  invisible  ;  and,, 
what  was  more  remarkable,  it  was  found  that  she 
had  lost  all  remembrance  of  him :  she  knew 
neither  his  name  nor  his  person,  although  he  bad 
been  her  friend  for  ten  years.  When  he  waa 
made  visible,  she  did  not  recognize  him.  At  this 
period  she  had  an  hystero-epileptic  attack,  and 
from  then  on,  M.  F^r^  was  her  old  friend  as  be- 
fore. This  case  is  used  to  illustrate  the  law  of 
regression,  which  requires  the  most  unstable  and 
latest  acquired  knowledge  to  go  first  in  dissolu- 
tion, and  to  be  re-acquired  last  in  evolution.  The 
patient,  in  recovering,  first  recognized  M.  F4r6  as 
an  object,  then  generally  as  a  man,  and  lastly  par- 
ticul^'ly  as  her  old  friend. 

In  discussing  the  topic  of  the  criterion  of  the 
difference  of  two  sensations,  the  x>oint  is  made 
that  two  sensations  are  distinct  when  they  have  a 
different  local  sign,  a  differently  arranged  group 
of  acc€«sory,  secondary  sensations.  Two  compass- 
points  are  felt  as  two  when  they  have  sufficientlj 
different  local  signs.  This  local  sign  means  that 
they  can  be  localized.  M.  Binet  tries  the  experi- 
ment, and  finds  that  when  two  points  are  at  such 
a  distance  apart  as  always  to  seem  distinct  when 
simultaneously  touched,  then,  when  either  is 
touched  separately,  one  can  decide  with  confidence 
whether  the  touched  spot  is  to  the  right  or  to  the 
left,  i.e.,  one  can  localize  the  sensation  ;  but  when 
the  distance  between  the  compass-points  is  less 
than  this,  the  points  are  localized  correctly  only 
half  the  time,  i.e.,  as  often  as  the  action  of  mere 
guessing  would  bring  about.  This  point  is  a  real- 
ly valuable  contribution  to  the  psychology  of 
touch.  M.  Binet's  study  can  be  recommended 
for  its  suggestiveness  and  the  facts  incidentally 
noticed,  as  well  as  for  his  ingenious  analogies 
between  psychology  and  logic.  J.  J. 


The  Medical  and  surgical  reporter  gives  the 
following  interesting  facts  concerning  the  water- 
supply  of  the  European  capitals :  Rome  heads  the 
list  with  her  204,000,000  litres  of  pure  water  every 
twenty-four  hours  (her  population  being  845,036, 
every  inhabitant  can  dispose  of  591  litres  per 
diem) ;  London  comes  next,  for  every  one  of 
whose  4,085,040  inhabitants  there  are  300  litres 
daily  ;  Paris  takes  the  third  place,  her  population 
amounting  to  2,240,124,  and  each  inhabitant  having 
for  alimentary  uses  58  litres  per  diem,  and  for 
secondary  purposes  169,  —  a  total  of  227  litres; 
Berlin  has  1,302,283  inhabitants,  with  140  litres 
daily  to  each ;  Vienna,  770,172,  100  litres  each  ; 
Naples,  463.172,  with  200  litres ;  and  Turin,  278,- 
598,  with  98.  litres  a  head  every  twenty-four  hours. 
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COMMENT  AND  CRITICISM. 

There  is  no  more  difortamt  subject  for  both 
thought  and  action  than  thewholeBomenefwof  the 
milk-supply  of  our  large  cities.  It  has  been  esti- 
mated that  in  the  city  of  Brooklyn  the  daily  con- 
sumption of  milk  amounts  to  152,575  quarts.  A 
oomsiderable  part  of  this  forms  the  sole  food  of 
thousands  of  children  and  invalids,  and  it  is  there- 
fore of  the  greatest  importance  that  it  should  be  of 
the  highest  degree  of  purity  attainable.  The  influ- 
ences at  work  to  deterioriate  milk  are  manifold. 
The  cows  themselves  may  be  affected  with  tuber- 
culosis or  some  other  form  of  disease  which  may 
by  the  medium  of  the  milk  be  communicated  to 
its  consumer,  or  the  sanitary  condition  of  the 
stable  in  which  these  animals  are  confined  may  be 
so  defective  as  to  render  the  atmosphere  impreg- 
nated with  filth  and  the  germs  of  decomposition, 
which  act  most  i)emiciously  upon  the  milk.  In 
speaking  on  this  subject  before  the  Massachusetts 
medical  society.  Dr.  B.  F.  Davenport  called  atten- 
tion to  the  readiness  with  which  milk  will  absorb 
impurities,  and  also  to  the  fact  that  the  milk  wliich 
is  delivered  in  Boston  is,  at  the  time  of  its  delivery, 
nearly  tliree  days  old,  and  that  it  lias  been  exposed 
to  such  a  probability  of  contamination  as  to  be 
practically  on  the  very  point  of  souring.  He 
attributes  no  inconsiderable  part  of  the  summer 
diarrhoea  to  this  changed  condition  of  the  milk. 
Dr.  Davenport  believes  that  the  difference  in  the 
coagulation  of  human  and  cow's  milk  in  a  child's 
stomach  is  owing  to  the  difference  in  their  chemi- 
cal reaction ;  that  of  cows  being  acid,  and  the 
other  neutral  or  slightly  alkaline.  If  milk  could 
be  served  to  the  consumers  on  the  same  day  of  its 
production,  and  in  a  condition  free  from  all  im- 
purities, there  is  no  doubt  that  this  would  be  an 
important  factor  in  reducing  the  sickness  and 
death  of  the  infantile  population. 


Prof.  E.  C.  Pickerino,  the  director  of  the  Har- 
Tard  coUege  observatory,  has  put  forth  a  pamphlet 
in  which  he  broaches  a  scheme  which  may  result 
in  much  advantage  to  the  astronomical  world, 
and  in  time  to  the  outer  world,  which  is  slowly 
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but  surely  benefited  by  all  progress  in  science. 
The  premises  from  which  Professor  Pickering 
starts  are  these :  observatories  with  good  instru- 
ments but  no  funds  to  pay  observers,  and  good 
astronomers  with  no  instruments  or  money  to  get 
them.  Like  all  schemes  of  this  day.  Professor 
Pickering's  is  one  of  consolidation.  He  would 
have  a  fund  raised  the  income  of  which  should  be 
available  for  paying  the  cost  of  astronomical 
work,  whether  it  be  done  at  Harvard,  at  the  Lick 
observatory,  or  in  Europe, — no  matter  where, 
so  long  as  the  workers  were  fit  for  their  labor. 
As  Professor  Pickering  is  cognizant  of  the  good 
results  obtained  with  the  Elizabeth  Thompson  fund 
for  scientific  investigation  in  general,  being  one 
of  the  trustees,  we  judge  he  must  be  encouraged 
to  employ  the  same  method  in  his  own  field.  The 
plan  as  given  in  the  piamphlet  is  one  deserving  the 
attention  of  all  able  to  aid  scientific  work. 


The  Lick  observatory,  although  so  well  equipped, 
is  a  case  in  point.    Of  the  $700,000  given  by  Mr. 
Lick,  $500,000  have  been  expended  for  the  *  plant.' 
Although  the  whole  plan  of  the  observatory  has 
been  made  with  direct  reference  to  keeping  its 
running  expenses  low,  it  is  clear  that  the  company 
of  astronomers  will  have  to  be  kept  small.      It 
would  require  a  staff  of  at  least  ten  astronomers  to 
return  the  full  results  from  the  outfit,  and  at  pres- 
ent not  more  than  three  can  be  employed.    The 
work  of  these  must  be  concentrated  on  the  large 
equatorial,  and  even  then  their  energies  will  not 
be  sufficient  to  utilize  every  moment.     Now,  this 
is  Professor  Holden*s  plan,  and  we  suspect  he  was 
hard-pressed  to  devise  it :    <*  We  mean  to  put  the 
large  telescope  at  the  disposition  of  the  world  by 
inviting  its  most  distinguished  astronomers  to  visit 
us  one  at  a  time,  and  to  give  to  them  the  use  of 
the  instrument  during  certain  specific  hours  of  the 
twenty-four.    Each  day  there  will  be  certain  hours 
set  apart  when  the  observatory  st^ff  will  relinquish 
the  use  of  the  equatorial  to  distinguished  special- 
ists who  will  come  from  the  United  States  and 
from  Europe  to  solve  or  to  attack  some  one  of  the 
many  unsolved  problems  of  astronomy.    In  this 
way  we  hope  to  make  the  gift  of  Mr.  lick  one 
which  is  truly  a  gift  to  science,  and  not  mer^y  a 
gift  to  California  and  to  its  university." 
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In  a  becent  number  of  Science  it  was  stated 
that  cholera  did  not  seem  to  be  very  active  in 
Italy,  although  it  had  extended  tlience  to  Trieste 
and  Fiume.  From  here  it  has  invaded  Carmola 
and  Croatia.  At  Lie,  a  village  of  Croatia,  it  seems 
to  have  awakened  to  new  life,  developed  doubtless 
by  reason  of  the  unsanitary  condition  in  which 
it  has  found  the  inhabitants  of  that  place,  some 
nine  hundred  in  number.  Although  it  peems  to 
have.but  just  appeared  in  that  place,  ninety  persons 
are  reported  as  having  contracted  the  plague,  of 
which  number  twenty-eight  are  already  dead.  It 
will  be  seen  from  this  that  the  disease  must  be  of 
a  very  virulent  type.  The  excitement  among  the 
people  is  said  to  be  intense  and  uncontrollable. 
The  scenes  which  were  enacted  in  Spain  during 
the  epidemic  which  ravaged  that  country  are  be- 
ing repeated  in  Croatia.  The  physicians  are 
being  stoned,  and  wives  and  children  deserted. 
The  superstition  of  these  people  is  so  great  that 
almost  any  form  of  barbarity  may  be  expected. 
The  matter  begins  to  have  a  serious  aspect  for 
central  Europe,  when  cholera  in  a  virulent  form 
has  obtained  so  firm  a  foothold  in  Austria  ;  and, 
if  the  disease  continues  to  spread,  something  like 
a  panic  may  be  anticipated.  If  the  report  of  tlie 
appearance  of  cholera  at  Pesth  is  confirmed,  the 
danger  is  greatly  increased,  as  the  onward  march 
of  this  epidemic  disease  is  greatly  favored,  when 
it  reaches  cities  situated  upon  rivers  which  are 
great  highways  of  travel. 


The  fever  which  broke  out  in  Biloxi,  Harrison 
county.  Miss.,  in  August  last,  has  occasioned  great 
excitement  and  alarm  throughout  the  length  and 
breadth  of  the  Mississippi  valley.  The  opinion 
was  expressed  by  us  at  that  time,  that  it  was  un- 
doubtedly yellow-fever.  This  was  based  upon  our 
knowledge  of  the  skill  and  experience  of  Dr. 
Joseph  Holt,  president  of  the  Louisiana  state 
board  of  healtli,  who  declared  the  disease  to  be 
of  that  nature.  This  opinion  has  been  contro- 
verted by  the  physicians  of  Biloxi,  which  is  not  a 
matter  of  surprise,  and  also,  as  ap[)ears  in  the 
daily  press,  by  the  physicians  of  the  U.  S.  marine 
hospital  service.  We  have  just  received  from  Dr. 
Holt  a  detailed  account  of  the  outbreak  and  its  sub- 
sequent history,  and  are  more  convinced  than  ever 
that  the  citizens  of  Biloxi  have  had  true  yellow 
jack  in  their  midst,  and  that,  if  the  disease  is 
now  under  control,  that  result  has  been  attained 
by  the  vigorous  action  of  the  Louisiana  board  In 


instituting  a  quarantine  against  the  infected  city. 
Had  this  not  been  done,  the  existence  of  the  fever 
would  probably  have  been  concealed  until  it  had 
obtained  such  a  hold  that  months  rather  than 
weeks  would  have  elapsed  before  it  was  con- 
quered. It  is  a  sad  commentary  on  human  nature, 
that  not  only  the  people,  but  even  medical  men 
and  officials,  will  attempt  to  delude  themselves 
into  the  belief  that  a  pestiferous  disease  does  not 
exist  in  their  midst,  simply  to  avoid  the  risks  to 
reputation  and  commerce  which  a  knowledge 
of  the  true  state  of  things  would  create,  when 
tbey  must  know,  from  an  experience  which  has 
been  repeated  over  and  over  again  in  the  past, 
that  concealment  or  suppression  can  at  best  avail 
nothing,  and  that  such  a  policy  can  but  result 
in  a  wide-spread  and  probably  uncontrollable 
epidemic,  which  will  cause  imtold  suffering  and 
misery,  and  increase  the  mortality  a  hundred-fold. 


THE  BRITISH  ASSOCIATION  FOR  THE 
ADVANCEMENT  OF  SCIENCE. 

The  British  association  meeting  is  now  drawiii||^ 
to  a  close,  and  may  be  said  to  have  been  very  suc- 
cessful in  all  respects,  but  without  any  great  sen- 
sation. About  twenty-five  hundred  tickets  have 
been  taken  for  it,  and  the  local  arrangements  were 
most  complete.  A  special  feature  in  them  is  a 
large  exhibition  of  the  manufactured  products  of 
this  so-called '  workshop  of  the  world.*  Great  care 
has  been  exercised  in  the  selection  of  the  exhibits, 
which  must  have  been  produced  within  a  radius 
of  fifteen  miles  from  the  centre  of  the  town,  and 
they  illustrate  in  a  remarkable  degree  the  applica- 
tions of  science  and  art  to  manufacturing  pro- 
cesses. A  very  large  number  of  firms  have  also 
thrown  open  their  works  to  the  inspection  of 
visitors.  An  unusual  number  of  colonial  and 
American  visitors  are  attending  the  meeting* 
among  the  latter  of  whom  Professor  Barker  and 
Prof.  Carvill  Lewis,  both  of  Philadelphia,  are 
prominent  figures.  The  president.  Sir  W.  Daw- 
son of  Montreal,  opened  the  meeting  with  an  ad- 
dress upon  *'  The  geology  of  the  Atlantic  Ocean 
and  the  land  on  its  borders,"  which,  together  with 
the  addresses  of  Prof.  G.  H.  Darwin,  president  c*f 
the  section  of  mathematics  and  physics,  and  of 
Mr.  Crookes,  president  of  the  chemical  section, 
will  be  found  in  full  in  Nature  for  Sept.  2.  The 
subject  of  the  former  was  "  The  value  of  the  unit 
of  geological  time,  from  the  point  of  view  of 
coemical  physics."  Mr.  Ciookes  dwelt,  in  some- 
what hypothetical  fashion,  it  is  true,  with  the 
genesis  of  the  chemical  elements,  and  he  suggested 
a  process  for  their  evolution  by  the  gradual  cool- 
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ing  of  primordial  matter  termed  <  protyle '  (analo- 
gous to  protoplasm),  which  contained  within  itself 
the  potentiality  of  all  possible  atomic  weights. 
The  keynote  of  the  presidential  address  by  Profes- 
sor Bonney  to  the  geological  section  was  contained 
in  the  phrase,  **the  application  of  microscopic 
analysis  to  discovering  the  physical  geography  of 
bygone  ages/'  In  the  biological  section  Mr. 
Garruthers,  the  president,  drew  attention  to  the 
p^st  history  of  those  species  of  plants  which  stiU 
form  a  portion  of  the  existing  flora.  Sir  F.  Gold- 
smid,  who  presides  over  the  geographical  section, 
took  for  his  subject  '*  The  means  of  popularizing 
the  study  of  geography,"  a  contribution  to  which 
end  is  seen  in  an  exhibition  of  appliances  therefor, 
open  during  the  meeting.  In  the  section  of 
economic  science  and  statistics,  Mr.  J.  Biddulph 
Martin,  in  his  presidential  address,  gave  an  expo- 
sition of  the  claims  of  this  subject  to  a  scientific 
status.  In  that  of  mechanical  science,  the  presi- 
dent. Sir  James  N.  Douglas,  dealt  with  the  pecul- 
iarly appropriate  subject  of  lighthouses,  since 
probably  the  largest  manufactories  of  lighthouse 
apparatus  in  the  world  are  to  be  found  in  Birming- 
ham. Lastly,  in  the  anthropological  section.  Sir 
Gleorge  Campbell  recommended  from  the  presi- 
doitial  chair  the  systematic  and  scientific  cultiva- 
tion of  man  with  a  view  to  both  physical  and 
mental  qualities,  —  *  homi-culture,*  in  the  same 
sense  as  oyster-culture,  bee-culture,  etc. 

Turning  to  the  general  work  of  the  meeting,  it 
may  be  remarked  that  there  were,  at  its  commence- 
ment, between  six  hundred  and  seven  hundred 
papers  to  be  read  and  discussed  in  these  various 
sections.  Greology  seems  the  most  prolific,  that 
section  being  almost  overburdened  with  work. 
Two  subjects  for  special  discussion  were  selected 
some  months  ago  :  1^,  '  The  theory  of  color- 
Ti<iion ;  *  S"",  '  The  nature  of  solution.*  The  latter 
was  confined  to  the  chemical  section,  but  the 
former  was  conducted  at  a  joint  meeting  of  the 
physical  and  biological ;  and  it  was  remarked  at 
the  outset  that  on  no  previous  occasion  had  two 
sections  held  a  joint  discussion.  The  result  was 
so  successful,  that  it  is  hoped  this  precedent  may 
be  followed.  No  formal  papers  were  read,  but  the 
subject  was  opened  by  Lord  Rayleigh,  who,  in  a 
speech  of  some  length,  reviewed  the  theory  from 
the  physical  point  of  view.  Colors  might  differ  in 
three  ways,  —  brightness,  freedom  from  dUution 
with  white,  and  hue  :  hence,  from  any  four  colors 
and  black,  a  match  might  be  made.  He  insisted 
very  strongly  on  the  distinction  in  effect  between 
mixing  colors  (or  paints)  and  mixing  lights.  No 
other  known  colon  than  red,  violet,  and  green 
were  *  primary,*  though  it  was  possible  that  some 
other  unknown  tints  might  be  the  real  primary 


colors.  In  the  so-called  color-blindness,  color- 
vision  was  usually  twofold,  or  dichroic.  All  that 
he  said,  however,  involved  the  assumption  (prob- 
ably true)  that  a  mixture  is  more  complicated  than 
its  ingredients.  Dr.  Kdnig  of  Berlin  followed 
with  an  account  of  a  large  series  of  very  careful 
experiments  upon  elementary  sensations  of  color, 
—  an  analysis  of  color-sensations  without  any 
hypothesis,  —  which  led  him  to  the  conclusion 
that  the  views  of  Thomas  Young  as  to  color, 
viewed  in  the  light  of  modem  experimental  re- 
search, were  certainly  true.  Dr.  Michael  Foster, 
speaking  from  the  physiological  point  of  view, 
pointed  out  to  the  physicists  the  difficulty  of  ap- 
plying their  theories  of  color,  and  expounded 
Hering*8  theory,  according  to  which  colors  might 
be  divided  into  pairs,  one  of  which  produced  as- 
similation in  the  substance  of  the  retina,  and  the 
other  dissimilation,  such  as  blue  and  yellow,  red 
and  green,  and  so  on.  Mr.  J.  Tennant  pointed 
out  that  both  Hering's  and  Young's  theories  had 
three  independent  variables,  and  led  to  the  same 
general  results.  As,  however,  Hering*s  unques- 
tionably explained  the  phenomena  of  simultaneous 
contrast  best,  he  preferred  it  on  that  ground.  The 
discussion  came  to  a  premature  end,  from  lapse  of 
time.  That  upon  the  nature  of  solution  was 
opened  by  Dr.  Tilden,  who  had  studied  the  subject 
mainly  from  the  point  of  view  of  the  thermal  phe- 
nomena occurring  at  solution.  He  presented  an 
able  summary  of  our  knowledge  of  the  subject, 
and  showed  that  the  solubility  of  a  salt  depended 
mainly  on  its  melting-point,  as  well  as  on  simi- 
larity of  constitution  between  it  and  the  solvent. 
Dr.  Nicol  showed  experimentally  that  the  mole- 
cules of  a  salt  stood  in  the  same  relation  to  all  the 
molecules  of  the  water  in  which  it  was  dissolved, 
or,  in  other  words,  that  salts  did  not  retain  their 
water  of  crystallization  in  solution.  Dr.  Arm- 
strong, Mr.  Hartley,  and  Dr.  Gladstone,  however, 
differed  from  this  view,  considering  that  the 
hypothesis  of  'residual  affinity,*  broached  by 
Helmholtz,  afforded  a  sufficient  explanation  of 
observed  facts. 

At  one  of  the  general  evening  meetings.  Profes- 
sor Rucker  delivered  a  brilliant  lecture  to  a  very 
large  audience,  upon  'Soap  bubbles.'  The  ex- 
perimental illustrations,  all  of  which  were  pro- 
jected on  a  screen  by  the  electric  light,  were  of 
exceeding  beauty  and  invariably  successful.  The 
particular  point  brought  before  the  audience  was 
the  thickness  and  other  properties  of  the  black 
ffim  of  the  bubble.  The  unit  of  measurement 
employed  was  the  mUlionth  of  a  miUimetre.  It 
was  shown  that  this  thickness  varied  considerably, 
but  that  the  optical  and  electrical  methods  of 
measurements  agreed  closely  in  any  particular 


270 


SCIENCE. 


[Vol.  \rm.,  No.  190 


case.  Generally  these  black  filmB  range  from  7.2 
to  14.6  units  in  thickness,  so  that  from  4  to  7d0 
molecules  could  lie  side  hj  side  therein,  accord- 
ing to  the  Tiew  of  the  size  of  molecules  adopted. 
A  very  extraordinary  phenomenon  was  the  sharply 
marked  edge  of  the  black  film,  a  sudden  and  not 
a  gradual  increase  of  thickness  taking  place,  be- 
tween it  and  the  colored  film.  The  influence  of  sur- 
face tension  and  viscosity  upon  this  was  discussed, 
and  the  important  influence  of  these  researches 
upon  the  dynamical  theory  of  liquids  was  in- 
sisted upon  ;  the  lecturer,  who  quoted  Sir  William 
Thomson  in  support  of  his  views,  considering  that 
in  this  sharp  edge  there  was  experimental  evidence, 
first,  of  a  minimum  of  surface  tension;  and,  sec- 
ondly, of  an  alteration  of  the  nature  of  force  in 
play  between  the  molecules,  which  had  often  been 
assumed  in  physical  investigations,  but  of  which 
direct  evidence  had  hitherto  been  wanting. 

A  day  was  devoted  to  the  consideration  of 
electrical  subjects  from  the  mechanical  or  en- 
gineering side.  A  warm  discussion  took  place 
upon  the  relative  merits  of  electric  light  and  min- 
eral oil  for  lighthouses,  the  general  result  being, 
that,  even  for  lights  of  a  low  order,  the  electric 
light  could  compete  most  favorably  in  every  point, 
as  to  efficiency,  first  cost,  and  cost  of  maintenance. 
The  balance  of  evidence  brought  forward  was 
unquestionably  on  the  side  of  the  electric  light 
as  regards  fog  penetration.  On  the  question  of 
secondary  batteries,  some  remarkable  evidence 
was  adduced  as  to  the  improvements  in  detail 
lately  effected  therein,  which  rendered  them  more 
practically  permanent,  and  free  from  disintegra- 
tion. The  most  important  subject,  however,  was 
that  of  electric  safety-lamps  for  miners'  use.  Mr. 
Swan  exhibited  his  latest  form,  wliich  fulfilled  ail 
the  conditions  laid  down  two  years  ago  for  the 
EHlis  Lever  prize.  The  lamp  was  self-contained, 
and,  with  a  current  of  0.4  amperes,  gave  the  light 
of  one  candle  for  twelve  hours  :  it  weighed  five 
pounds  and  a  half,  and  its  secondary  battery  was 
much  more  simply  recharged  than  an  ordinary 
Davy  lamp.  Moreover,  a  most  ingenious  fire- 
damp indicator,  accurate  to  within  0.5  per  cent, 
was  attached  to  it.  Mr.  Swan  claimed  that  it  was 
more  efficient,  more  safe,  and  more  economical, 
than  any  miner's  lamp  in  use. 

At  the  general  committee  meeting  held  Sept.  6, 
Sir  Henry  Roecoe  was  elected  president  for  the 
meeting  to  commence  at  Manchester  on  Aug.  81, 
1887,  and  it  was  agreed  to  meet  in  Bath  in  1888. 
An  invitation  from  the  governmoit  of  New  South 
Wales  was  received  for  forty  or  fifty  repre- 
sentative members  of  the  association  to  be  present 
at  Sydney  in  January,  1888,  when  the  centenary 
of  the  coloiiy  would  be  celebrated.   It  was  resolved 


to  entertain  the  invitation  ;  and  the  councfl  was 
empowered  to  accept  it,  if,  after  due  inquiry,  th^ 
were  of  opinion  that  a  sufficient  number  of  truly 
representative  men  would  agree  to  go. 

On  the  night  of  Sept.  6  a  lecture  was  given  to 
the  whole  association  by  Professor  Rntherfuidy 
who  broached  that  night  for  the  first  time  what 
might  be  termed  a  *  telephonic  theory'  of  hearing. 
According  to  it,  the  cochlea  does  not  act  on  the 
principle  of  sympathetic  vibration,  but  the  baizB 
of  all  its  auditory  cells  vibrate  to  every  tone,  just 
as  the  drum  of  the  ear  does ;  there  is  no  analysis 
of  complex  vibrations  in  the  cochlea  or  elsewhere 
in  the  peripheral  mechanism  of  the  ear  ;  the  hair- 
cells  transform  sound-vibrations  into  nerve-vibra- 
tions similar  in  frequency  and  amplitude  to  the 
sound-vibrations  ;  simple  and  complex  vibrations 
of  nerve  energy  arrive  in  the  sensory  cells  of  the 
brain,  and  there  produce,  not  sound  again,  of 
course,  but  the  sensations  of  sound,  the  nature  of 
which  depends,  not  upon  the  stimulation  of  dif- 
ferent sensory  cells,  but  on  the  frequency,  ampli- 
tude, and  form  of  the  vibrations  coming  into  the 
cells,  probably  through  all  the  fibres  of  the  audi- 
tory nerve.  On  such  a  theory  the  physical  cause 
of  harmony  and  discord  is  carried  into  the  brain, 
and  the  mathematical  principles  of  acoustics  find 
an  entrance  into  the  obscure  region  of  conscious- 
ness. Now,  if  nerve  energy  were  only  electricity, 
that  theory  would  probably  be  accepted  at  once  ; 
but  nerve  motion  is  very  sluggish  when  compared 
with  electricity.  The  lecturer  for  five  years  had 
kept  this  theory  back,  because  he  felt  that  he  had 
no  evidence  of  the  possibility  of  sending  a  rapid 
succession  of  vibrations  along  a  nerve.  It  cost 
him  a  good  deal  of  thought  and  experimental  ob- 
servation to  find  the  evidence  he  required.  In 
dealing  with  methods  so  difficult  and  obscure, 
one  must  beware  of  dogmatism  ;  but  it  was  the 
duty  of  the  scientist  to  frame  theories  which  seemed 
to  explain  phenomena.  One  might  and  often  did 
err  in  holding  back  a  theory  lest  it  should  give 
pain  to  the  author  of  some  theory  which  it  was 
destined  to  oppose,  forgetting  that  the  suggestion 
of  a  new  line  of  thought  might  in  some  other  mind 
lead  to  ideas  still  farther  in  advance.  Should  his 
theory  of  the  sense  of  hearing  find  acceptance,  it 
would  lead  to  a  reconstitution  of  theories  regard- 
ing the  other  sense-organs.  The  lecture  was  suc- 
cessfully illustrated  by  means  of  an  extensive  and 
elaborate  collection  of  apparatus  and  diagrams. 


The  authorities  of  Nancy,  France,  have  voted 
to  add  800,000  francs  to  the  500,000  francs  already 
appropriated  by  the  general  government,  to  be 
devoted  to  the  construction  of  chemical  and  ana- 
tomical institutes  in  that  city. 
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SOME  FEATURES  OF  THE  RECENT 
EARTHQUAKE. 

SoifE  knowledge  of  the  local  topography  and 
geology  in  the  vicinity  of  Charleston  is  essential 
to  a  complete  understanding  of  the  effects  of  the 
great  earthquake. 

The  seaboard  portion  of  the  coastal  plain,  upon 
which  Charleston,  Summerville  (twenty-one  miles 
to  the  north-west),  and  the  other  towns  most 
seriously  affected  by  the  recent  catastrophe,  are 
situated,  is  a  nearly  uniform  plain  from  ten  to 
thirty  or  forty  feet  in  altitude,  slightly  inclined 
seaward,  and  diversified  by  broad,  irregularly 
meandering,  and  inosculating  troughs  and  pond- 
like depressions  from  five  to  fifteen  feet  deep. 
The  depressions,  or  Mow-grounds*  as  they  are 
termed  colloquially,  are  frequently  swampy,  and 
toward  the  ocean  merge  into  the  tidal  channels  of 
the  coast ;  but,  when  above  the  reach  of  the  tide, 
they  are  lined  with  a  rich  semi-alluvial  soil,  either 
supporting  luxuriant  arboreal  vegetation,  or  pro- 
ducing abundant  crops ;  wliile  the  uplands  con- 
stituting the  plain  proper  (the  '  high-grounds  *  or 
'pine-barrens'  of  the  rural  population)  have  a 
light,  sandy  soil  little  charged  with  humus,  and 
are  naturally  forested,  chiefly  with  pine.  This 
slightly  accented  topography  is  not  the  product  of 
sub-aerial  erosion  and  deposition,  but  was  fashioned 
by  oceanic  waters  as  the  land  emerged  from  the 
sea  ;  the  high-grounds  representing  the  slightly 
sloping  beaches,  and  the  low-grounds  the  tidal 
canals  and  estuaries,  of  an  epoch  during  which 
the  land  stood  from  ten  to  thirty  feet  lower  than 
now.  Summerville  is  an  aggregation  of  suburban 
residences  irregularly  scattered  about  in  a  pine- 
forest  on  the  uplands,  and  is  probably  the  most 
elevated  point  in  its  longitude  between  Cooper 
River  on  the  north-east  and  the  Ashley  on  the 
south-west.  Ten-Mile  Hill  (midway  between 
Charleston  and  Summerville)  is  on  the  eastern 
margin  of  the  same  upland,  overlooking  an  irregu- 
lar depression  connecting  these  rivers ;  while 
Charleston  is  located  on  the  extremity  of  a  penin- 
sular prolongation  of  the  plain,  bounded  on  the 
north-east  and  south-west  respectively  by  the 
Cooper  and  Ashley  rivers,  which,  by  reason  of  the 
seaward  tilting,  is  elevated  but  a  few  feet  above 
tide. 

Tlie  geologic  structure  is  remarkably  simple, 
and  when  the  formations  have  been  thoroughly 
investigated,  and  definitely  correlated  with  those 
of  other  portions  of  the  coastal  plain,  will  doubt- 
less be  found  wonderfully  uniform  over  a  con- 
siderable area.  The  superficial  deposit  in  the  up- 
lands is  obscurely  stratified,  fine  yellow  sand  or 
(rarely)  mottled  clay  reaching  a  depth  of  from 
five  to  fifteen  feet.     Beneath  this  member,  and 


frequently  immediately  beneath  the  soil  in  the 
low-grounds,  occurs  a  bed  of  fine  clayey  sand  or 
silt,  generally  bluish  in  color.  This  stratum  com- 
monly contains  sulphurets  and  various  salts,  either 
free  or  quickly  liberated  on  oxidation.  It  is  from  ten 
to  thirty  or  forty  feet  thick  ;  the  precise  thickness 
being  difldcuJt  to  determine,  partly  because  of  the 
local  thickening  due  to  depressions  in  the  subja- 
cent surface,  and  partly  because  of  the  impoMi- 
bility  of  separating  it  from  the  superjacent  mem- 
ber :  indeed,  the  superior  sand  appears  to  differ 
from  this  mainly  in  the  greater  amount  of  oxida- 
tion which  it  suffered.  In  the  low-grounds,  and 
along  the  coast  generally,  these  sands  are  overiain 
or  replaced  by  estuarine  alluvium  consisting  of  fine 
blue  silt  or  clay,  locaUy  designated  *  pluff  mud ; ' 
for  the  land  is  now  subsiding  (and  apparently  most 
rapidly  south-westward),  and  sedimentation  is  ad- 
vancing upon  the  land.  Beneath  these  superficial 
deposits  occurs  the  commonly  recognized '  nuurl- 
bed,'  at  the  summit  of  which  the  South  Carolina 
phosphates  are  found.  The  superior  strata  of  this 
marl-bed  in  some  isolated  areas  have  been  referred 
to  the  later  tertiary  by  Holmes  and  others ;  but 
by  far  the  larger  portion  of  the  mass  represents 
the  formations  made  classic  by  Tuomey  under  the 
names  of  '  Ashley  and  Cooper  beds  *  and  '  Santee 
marls.*  These  formations  consist  of  a  somewhat 
variable  but  nevertheless  remarkably  uniform 
succession  of  marls,  clays,  and  sands,  extending 
to  a  depth  of  about  six  hundred  feet  where  they 
are  underlain  by  petrographically  similar  creta- 
ceous deposits,  increasing  in  heterogeneity  some- 
what downward  to  two  thousand  feet  below  the 
surface.  At  this  depth  a  good  supply  of  artesian 
water  has  been  obtained.  The  structure  at  greater 
depths  is  not  certainly  known  ;  but,  according  to 
Hall,  the  fossils  from  the  lowest  strata  reached  by 
the  artesian  borings  indicate  that  a  considerable 
thickness  of  cretaceous  strata  are  infraposed, 
while  there  is  reason  to  believe  that  these,  in  turn, 
rest  on  pre-cretaceous  beds. 

To  one  traversing  the  disturbed  area,  the  effects 
of  the  earthquake  are  themselves  no  more  con- 
spicuous than  the  indications  of  inequality  and 
intensity,  and  variability  in  character,  of  the  dis- 
turbance ;  and  it  is  this  phase  of  the  subject  that 
will  be  dealt  with  in  the  following  paragraphs. 

1.  From  the  early  commencement  (Friday,  Aug. 
27)  and  the  long  duration  (up  to  date)  of  the 
seismic  disturbance  at  Summerville,  from  the 
frequent  repetition  and  great  intensity  of  shocks, 
from  the  frequency  of  detonations  and  their 
simultaneity  with  tremors,  and  from  the  verti- 
cal direction  of  the  vibrations,  that  place  may 
be  regarded  as  the  centre  of  disturbance.  The 
predominant  effects  of  the  shock  of  Aug.  81  are, 
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firgtt  flffioriDg  of  the  surface  of  the  earth  ;  and, 
Mocmd,  cruBhing  of  foundations  and  cbinmeys; 
together  with,  thirds  slight  displacement  in  dif- 
ferent directions  (and  sometimes  torsional)  of 
buildings. 

The  6sBures  are  irregularly  distributed  through- 
out the  village  and  over  the  surrounding  plain. 
They  are  generally  confined  to  the  high-grounds, 
hut  appear  to  reach  maximum  abundance  about 
the  peripheries  of  the  more  elevated  lands.  They 
are  so  numerous  that  sometimes  not  an  acre  in  a 
square  mile  is  free  from  tbem,  and,  three  days 
after  the  great  shock,  were  two  inches  and  less 
in  width,  and  from  four  or  five  feet  to  as  many 
hundreds  in  length.  From  the  testimony  of  the 
citizens,  as  well  as  from  the  sand  and  mud  stains 
in  their  vicinity,  it  appears  that  sand-laden  water 
welled  from  these  fissures  in  vast  volumes,  and 
continued  to  flow  for  some  hours,  and  even,  in 
some  cases,  days :  indeed,  water  was  observed  to 
flow  freely  from  one  on  the  highest  g^und  in 
Summerville  up  to  the  fifth  day  after  the  great 
shock  during  which  they  are  said  to  have  been 
formed.  The  local  streams  were  flooded  by  the 
water  from  these  fissures,  and  the  floods  had  not 
completely  subsided  a  week  afterward.  The  sand 
and  clay  washed  from  them  was  evidently  derived 
mainly  from  the  uppermost  member  of  the  super- 
ficial deposits,  although  in  some  cases  the  blue 
sand  of  the  inferior  member  predominates.  These 
fissures  extend  in  all  directions,  and  occasionally 
cross  and  bifurcate  at  various  angles. 

The  architecture  in  Summerville  is  characteris- 
tic :  the  houses  are  generally  of  wood,  lightly 
framed,  either  partially  or  wholly  surrounded  by 
wide  verandas,  and  supported  on  slender  pillars 
from  four  to  six  feet  high,  either  of  wood  set  in, 
or  of  brick  built  upon,  the  ground  ;  while  the 
chimneys  usually  rest  on  independent  brick 
columns  built  up  from  the  ground.  Few  if  any  of 
them  have  suffered  injury,  save  by  the  great  shock 
of  Aug.  81 ;  and  the  injury  to  the  houses  them- 
selves is  astonishingly  slight,  and  generally  con- 
fined to  racking  of  frames,  shaking  down  of  plas- 
tering, and  occasional  crushing  of  roofs  by  falling 
chimneys.  Much  injury  was  done,  however,  to 
furniture,  which  was  overturned,  tossed  about, 
and  in  many  cases  broken.  When  the  supporting 
pillars  were  of  wood,  the  buildings  have  sometimes 
lieen  displaced,  and  the  entire  structure,  including 
the  supports,  has  evidently  swung  to  and  fro  in  all 
directions,  as  indicated  by  the  annular  crevices 
surrounding  the  pillars ;  and  in  such  cases  the 
chimneys  have  almost  always  toppled  over,  gen- 
erally to  the  north  or  south,  the  direction  having 
been  determined  to  a  large  extent  by  the  slopes  of 
roofs.     When,  however,  the  supports  were  of  brick. 


they  have  been  crushed  at  top  and  bottom,  and 
fissured  obliquely  in  all  directions,  as  if  by  blows 
of  a  pile-driver,  and  in  some  cases  the  pillars  have 
been  driven  into  the  ground,  depressing  and  con- 
centrically fissuring  the  siuface  about  their  bases. 
The  crushing  of  the  pillars  is  invariably  greatest 
beneath  the  heaviest  parts  of  the  building :  indeed, 
in  some  cases  the  heaviest  pillars  have  completely 
collapsed,  and  the  buildings  are  now  supported  by 
the  piers  beneath  the  verandas  and  the  lighter 
parts  of  the  floors.  The  heavy  bases  of  the  chim- 
neys are  similarly  crushed  and  fissured;  and  in 
•  numerous  instances  they,  too,  have  completely 
collapsed,  and  all  that  portion  of  the  chimney  be- 
neath the  roof  has  crumbled  down  into  a  mass  of 
loose  bricks,  sometimes  leaving  the  projecting  por- 
tion intact  and  in  place  upon  the  roof.  An  ex- 
ample of  the  manner  in  which  structures  have 
been  crushed  vertically  with  little  lateral  displace- 
ment is  found  in  the  centre  of  the  village  of  Sum- 
merville, where  two  apparently  fragile  chimneys, 
left  in  position  when  the  building  to  which  they 
were  attached  was  destroyed  by  fire  years  ago, 
have  been  crushed  and  obliquely  fissured,  but  have 
not  been  overturned,  or  displaced  laterally  to  the 
slightest  degree. 

The  writer  experienced  half  a  dozen  or  more 
shocks  in  Summerville,  and  heard  four  or  five 
times  that  number  of  detonations.  The  individual 
shocks  were  of  very  brief  duration  :  the  longest 
observed  (and  from  the  testimony  of  the  citizens 
it  appears  that  this  was  second  in  severity  only  to 
the  great  shock  of  Aug.  81)  was  over  in  less  than 
thirty  seconds.  The  motions  of  furniture,  etc., 
during  this  shock,  were  carefully  noted.  It  was 
found,  that,  during  the  first  two-thirds  of  its 
period,  the  vibration  appeared  to  be  directly  verti- 
cal ;  that  a  wrenching,  torsional  motion,  turning 
objects  in  the  direction  of  the  sun,  followed  ;  and 
that  this  was  succeeded  by  a  few  gentle  east-and- 
west  rolls.  The  movements  were  identical  in  all 
the  lighter  shocks,  when  of  sufficient  duration  to 
permit  of  observation,  save  in  intensity.  Ordi- 
narily, however,  the  lighter  shocks  were  simply 
spasmodic  quivers  of  but  an  instant*s  duration,  the 
direction  of  which  it  was  impossible  to  determine. 
The  shocks  were  invariably  accompanied  by  sensi- 
bly simultaneous  detonations  resembling  slightly 
muffied  thunder-peals  or  heavy  cannonading,  com- 
monly compared  by  the  older  residents,  who 
remembered  the  bombardment  of  Charleston,  to 
the  booming  of  *  siege-guns  *  a  mile  or  two  away ; 
but  the  detonations  were  three  or  four  times  as 
frequent  as  the  tremors.  It  may  be  mentioned 
that  no  two  individuals,  even  among  trained  ob- 
servers, agreed  as  to  the  direction  whence  the 
sound  came.    This  fact,  and  the  simultaneity  of 
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dotonation  and  observed  tremor,  together  goggest 
that  the  sound  came  directly  from  the  earth, 
either  as  sonorous  vibrations,  or  as  soundless  pulsa* 
tions  of  such  i>eriod  as  to  be  converted  into  sound- 
waves on  passing  from  earth  to  air. 

2.  The  principal  physical  record  of  the  great 
shock  at  Ten-Mile  Hill  is  found  in  the  craterlets, 
or  '  sand-spouts,*  which  there  attain  maximum 
size  and  abundance.  They  are  simple  circular  or 
elongated  orifices  from  which  water  has  welled 
forth  with  such  violence  as  to  flood  the  entire  sur- 
face over  bimdreds  of  acres  to  depths  of  from  one 
to  two  or  more  feet,  to  carry  out  hundreds  of  ton^ 
of  the  yellow  and  blue  sand  overlying  the  marl- 
bed,  and  to  spread  this  sand  over  scores  of  acres 
to  depths  varying  from  a  fraction  of  an  inch  to 
two  or  three  feet.  These  crateriform  orifices  are 
now  surrounded  by  their  solid  ejecta  in  annuli 
attenuating  peripherally,  in  which  the  shrinking 
Btreams  Arom  the  dwindling  fountains  have  worn 
channels  and  gullies,  as  shown  in  fig.  1  ;  and  most 
of  them  are  now  filled  with  vrater  up  to  within  a 
foot  or  two  of  the  natural  surface.  By  residents 
the  waters  are  reported  to  have  gushed  forth  dur- 
ing, and  for  some  hours  after,  the  grrat  shock, 
sometimes  by  jets  but  generally  continuously,  to 
the  height  of  trees ;  and,  since  they  sometimes 
contained  sulphurous  compounds,  they  gave  out 
characteristic  odors  that  added  much  to  the  terror 
of  the  people.  The  volume  of  water  extravasated 
was  sufiicient  to  fiood  many  of  the  minor  drain- 
age-ways above  even  the  highest  freshet-marks ; 
and  five  days  after  the  great  shock,  water  still 
fiowed  from  some  of  tlie  craterlets,  and  yet  re- 
tained the  odor  of  sulphuretted  hydrogen.  There 
is  no  indication  that  the  orifices  extend,  or  that 
the  water  fiowed  from,  below  the  base  of  the  super- 
ficial sands  (in  which  the  mean  depth  of  permanent 
ground  water  is  ten  or  fifteen  feet),  either  at  Ten- 
Mile  Hill  or  elsewhere  ;  and,  indeed,  at  the  phos- 
phate-works nearest  Ten-Mile  HiU,  in  the  immedi- 
ate vicinity  of  which  both  fissures  and  craterlets 
occur,  the  marl-bed  was  so  slightly  disturbed  at 
depths  of  sixty  or  seventy  feet,  that  the  water 
slowly  percolating  into  the  shafts  was  neither  in- 
creased nor  discolored.  Nevertheless,  these  foun- 
tains, issuing  from  a  surface  fifteen  feet  above  the 
level  of  ground  water,  the  fiow  from  fissures  here, 
at  Summerville,  and  to  a  less  extent  at  Charleston, 
and  the  rise  of  waters  in  wells  in  various  localities, 
all  point  to  sudden  and  considerable  contraction, 
either  vertical  or  horizontal,  of  the  water-bearing 
sands  overlying  the  marl.  '  Sinks '  are,  indeed 
(rarely),  associated  with  the  craterlets  ;  but  they 
appear  to  have  been  formed  after  the  subsidence 
of  the  extravasated  floods. 

In  the  vicinity  of  Ten-Mile  Hill,  too,  the  kink- 


ing and  distortion  of  railway-tracks  is  most  atrik* 
ing.  In  a  number  of  cases  the  rails  were  so  bent 
as  to  necessitate  removal ;  the  displaoement  in 
alignment  sometimes  reading  two  feet  or  move» 
whUe  that  in  proflle  was  half  as  great.  It  sboold 
be  mentioned,  that,  in  all  personally  observed  and 
well  authenticated  cases  of  compressive  distort  ion 
of  rails,  the  kinks  occurred  in  the  low-groands  at 
the  bottoms  of  inclines,  and  generally  in  the 
vicinity  of  trestle-bridges  approached  by  embank- 
ments, and  that  at  least  a  part  (and  in  one  case  all) 
of  the  contraction  relieved  by  the  kinking  appears 
to  have  been  caused  by  the  down-hill  settling  of 
rails,  ballasting,  and  embankment.  Nevertheless* 
longitudinal  fissiures  in  the  embankments,  and 
lateral  throw  of  the  track,  have  evidently  been 
produced  directly  in  some  cases :  and  near  Ten- 
Mile  Hill  a  locomotive  was  derailed  (with  destruc- 
tion of  life)  during  the  second  shock  ;  but  whether 
by  the  tremor,  or  as  a  result  of  antecedent  dis- 
placement of  the  track,  could  not  be  ascertained. 

In  general  terms,  the  injury  to  the  few  build- 
ings at  Ten-Mile  Hill  is  similar  to  that  exhibited 
at  Summerville,  save  that  the  horizontal  displace- 
ment has  been  greater,  chinmeys  have  been  more 
generally  overthrown,  and  the  plastering  of  the 
ceilings  is  less  seriously,  and  that  of  the  walls 
more  seriously,  cracked  and  dislodged. 

It  is  noteworthy,  that,  between  Ten-Mile  Hill 
and  Charleston  (perhaps  three  miles  from  the  lat- 
ter place),  there  is  a  considerable  area  or  zone  In 
which  the  effects  Qf  the  earthquake  are  inconspicu- 
ous :  chimneys  have  seldom  been  overthrown, 
buildings  are  not  displaced  on  their  foundations, 
the  foundations  themselves  are  not  crushed,  and 
plastering  is  but  slightly  injured.  Even  the  tall 
brick  chimneys  of  the  fertilizer-works  within  the 
area  appear  to  have  eecaped  injury. 

3.  As  has  already  been  made  known  through 
the  daily  press,  the  most  conspicuous  effect  of  the 
seismic  disturbance  at  Charleston  was  the  lateral 
displacement  and  overthrow  of  chinmeys,  monu- 
ments, walls,  entire  buildings,  etc.  These  records 
of  the  great  earthquake  have  been  examined  and 
noted  with  care,  with  the  view  of  applying  Mallet's 
method  of  determining  the  origin  and  paths  of  the 
seismic  tremors  to  the  region  affected  thereby. 
The  observations  on  injured  buildings  may  be 
briefly  generalized  as  follows  :  — 

1.  The  throwing  outward  of  walls,  gables, 
cornices,  copings,  etc.,  is  most  common  in  walls 
facing  north,  next  in  those  facing  south,  third  in 
those  facing  east,  and  least  in  those  facing  west. 
2.  By  far  the  greater  number  of  overthrown 
chimneys  have  fallen  either  to  the  north  or  south, 
and  more  to  the  north  than  the  south.  8.  The 
most  seriously  cracked  walls  are  those  facing  east ; 


24,  1888.] 


SCIENCE. 


275 


those  facing  west  are  nearly  as  seriously  Injured ; 
those  facing  south  follow,  but  are  much  less  in- 
jured than  the  two  former  ;  and  those  facing  north 
are  least  injured,  but  only  slightly  less  than  the 
southerly  walls.  4.  When  corners  of  buildings 
are  thrown  out,  they  have  gone  most  frequently 
to  the  north-east,  next  to  the  south-west,  third  to 
the  north-west,  and  least  frequently  to  the  south- 
east. So  many  isolated  observations  are  incon- 
sistent with  these  generalizations,  however,  that 
little  value  can  be  attached  to  (hem.  Similar  in- 
consistencies are  observed  in  the  behavior  of  the 
marble  and  granite  shafts  in  marble-yards  and 
cemeteries.  Of  those  which  have  been  overturned, 
the  larger  number  have  been  thrown  either  to  the 
north  or  south,  but  some  have  gone  in  various 
other  directions;  many  have  suffered  torsional 
displacement,  but  of  these  some  have  turned  with 
others  against  the  sun  ;  while  others  are  dis- 
placed laterally  without  overthrow,  and  in  as 
many  directions  as  there  are  compass-points. 
Chimneys,  too,  have  been  twisted  both  with  and 
against  the  sun,  and  during  their  oscillations 
have  '  walked  *  in  various  directions.  A  Charles- 
ton chimney  twisted  with  the  sun,  and  slightly 
displaced  southward,  is  shown  in  flg.  8 :  and 
a  neighboring  monumental  shaft  turned  in  the 
opposite  direction,  and  displaced  north-eastward, 
is  represented  in  fig.  4.  Perhaps  the  discre- 
pancies among  these  observations  may  eventually 
be  eliminated,  and  the  apparent  confusion  reduced 
to  order  ;  but  for  the  present,  inferences  as  to  the 
azimuth  of  the  wave-paths  in  Charleston  and  im- 
mediate vicinity  are  premature. 

It  is  remarkable  that  the  intensity  of  the  seismic 
action  has  varied  greatly  within  the  limits  of  the 
city  of  Charleston.  Thus  in  certain  quarters  the 
buildings  have  escaped  with  trifling  injury,  while 
similar  and  similarly  oriented  buildings  in  other 
quarters  have  been  completely  destroyed  :  and  all 
possible  intermciliate  phases  of  injury  are  found 
in  different  parts  of  the  city.  The  numerous  ob- 
servations on  the  variable  intensity  of  the  dis- 
turbance in  Charleston  and  elsewhere  in  South 
Carolina  have  not  yet  been  collated  and  digested  ; 
but  it  would  appear  that  there  are  large  areas 
within  which  the  intensity  of  the  dibturbence  cul- 
minated (and  Charleston  is  one  of  these),  and, 
moreover,  that  within  these  areas  themselves  there 
are  foci  or  nodes  of  maximum  vibration  circum- 
scribed and  seimrated  by  annuli  in  which  the  dis- 
turbance was  less  severe. 

A  few  fissures,  such  as  those  abounding  at  Sum- 
merville,  occur  in  Charleston  and  vicinity,  and 
some  small  craterlets  have  also  been  observed  in 
the  neighborhood. 

A  number  of  slight  tremors  were  experienced  in 


Charleston.  They  differed  horn  those  felt  at 
Summerville,  1^,  in  less  intensity  and  greater 
duration  ;  2^,  in  direction,  which  was  manifestly 
more  nearly  lateral  than  vertical,  though  the 
azimuth  was  not  acciu-ately  determined  ;  and,  8^, 
in  the  absence  of  detonations  or  other  sounds  than 
such  as  might  be  attributed  to  movements  in 
furniture,  in  neighboring  buildings,  etc. 

Briefly,  it  appears,  that  within  a  radius  of  a 
dozen  miles  somewhere  near  the  centre  of  the  dis- 
trict affected,  and  within  an  area  of  remarkably 
uniform  topographic  conflguration  and  geologic 
structure,  the  effects  of  the  recent  earthquake  are 
quite  diverse :  viz.,  that  at  Summerville  the  prin- 
cipal effects  are  crushing  of  structures  in  the  ver- 
tical direction,  and  the  formation  of  fissures  with 
the  outflow  of  a  considerable  volume  of  water ; 
that  at  Ten-Mile  HiU,  half-way  between  that 
point  and  Charleston,  the  principal  effects  are 
local  deformation  of  the  surface  and  the  extravasa- 
tion of  a  great  volume  of  eand-laden  water,  with 
combined  crushing  and  lateral  displacement  of 
structures  ;  and  that  in  Charleston  the  predomi- 
nant effects  are  lateral  displacement  in  various 
directions  (without  vertical  crushing)  and  over- 
throw of  structures,  torsional  displacement  and 
overturning  in  different  directions  of  monuments, 
together  with  some  flssuring  of  the  surface  and 
the  extravasation  of  small  quantities  of  water. 

W.  J.  McOee. 


COMPRESSED  AIR  ON  CABLE-ROADS. 

One  of  the  minor  annoyances  in  connection  with 
the  cable  street-railway  sjstem  is  the  fact,  that, 
until  the  car  is  gripped  to  the  moving  cable,  it 
must  depend  for  its  motive  power  upon  some  other 
agent;  that  is,  it  must  be  run  to  and  from  the 
car-house  by  hand  or  horse  power  ;  and  b witching 
from  one  track  to  another  at  the  termini  of  the 
road  is  usually  accomplished  in  the  same  manner. 
To  dispense  with  this  extra  motive  power,  by 
making  each  car  temporarily  self-propelling,  is  the 
object  sought  in  a  series  of  experiments  now  in 
progress  on  the  Tenth  Avenue  cable-road  in  this 
city.  The  experimental  car  is  fitted  with  a  small 
air-compressor,  an  air-engine,  and  several  cylin- 
drical air-tanks,  placed  beneath  the  body  of  the 
car.  The  compressor  is  connected  by  a  clutch 
with  one  of  the  car  axles  ;  and  the  engine  or  motor 
is  connected  in  a  similar  manner,  though  with  the 
addition  of  an  intervening  train  of  speed-reducing 
gear-wheels.  On  a  recent  trial  trip,  the  air-tanks 
were  filled  to  a  pressure  of  about  ^ve  atmospheres, 
at  the  car-house,  by  means  of  a  compressor.  The 
driver,  or  grip-man,  then  opened  the  valve  admit- 
ting air  to  the  engine,  and  the  car  propelled  itself 


276 


(Tot.  TUL,  No.  190 


steadily  and  smoothly  outof  Ihecar-bonw,  around 
a  curve,  and  over  a  switch  to  the  main  cabl»4Tack. 
Here  another  device,  intended  to  lessen  the  labor 
of  the  grip-man,  traB  brought  into  play.  Air  was 
admitted  to  a  Bmall  cjlinder  on  the  grip,  causing 
the  latter  to  cloee  Qnnlj  upon  the  cable,  and  the 
car  sped  on  its  way,  up  and  down  hill,  out  to  the 
terminus  at  Fort  George.  The  brakes  were  also 
operated  by  meaas  of  the  compressed  air  acting 
upon  a  separate  brake  cylinder.  To  slAp  the  car, 
the  grip  was  let  go,  the  air-brake  put  on,  and,  if 


depend,  of  couise,  npon  the  economic  reaalta  r(- 
tained  by  extended  trials  in  actual  uee. 


THE  ARTESIAN  WELL  AT  BELLE 
PLAINE.  IOWA. 
StMBLTAHEOUBLY  with  the  report  of  the  recent 
earthquake  came  sensational  stories  of  an  artesian 
eruption  at  Belle  Plaine,  lo.,  and  speculation  at 
once  connected  tlie  ttro  erents  with  each  other, 
and  with  renewed  geyser  activity  in  the  Tellow- 
etone  park  and  seittmic  movement  on  the  opporite 


the  pressure-gauge  showed  much  decrease  ot  press- 
ure, the  compressor-cluich  was  thrown  into  gear, 
thus  utilizing  the  motion  of  the  car  to  renew  the 
supply  of  compressetl  air.  The  compressor  was 
put  into  action  also,  to  beep  the  pressnre  at  the 
proper  point :  so  that,  with  alittle  additional  work 
thrown  on  the  cable,  thecaralwaysbeldin  reserve 
sufficient  motive  power  to  work  the  grip  and 
brakes,  as  well  as  to  run  switches  and  to  propel 
r-house.  The  trial  trip, 
e  defects  in  the  mechanism. 
The  general  adoptia 


itself  to  or  from  the  c 
though  it  revealed  s< 
s  essentially  a  s 


of  this  or  similar  devices  upon  cable-roads  will 


hemisphere,  as  factors  of  a  common  disturbance  of 
the  earth's  crust.  Without  reposing  faith  in  such 
broad- hy[X)these8.  it  seemed  worth  while  to  in- 
vestii^ate  the  artexian  phenomenon  for  its  own  sake. 

The  more  t^ensational  elements  of  the  accounts 
were  found  to  be  chiefly  the  work  of  a  romancing 
reporter  whose  moral  faculties  present  the  only 
similitude  of  seismic  disturbance  the  case  affords. 
The  well  ia  indeed  phenomenal  in  some  respects, 
but  these  are  surety  cf  the  artesian  order,  and 
entirely  without  mystery.  The  following  are 
essentially  the  facts  :  — 

lAst  spring  it  was  incidentally  discovered  tliat 
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flowing  wells  could  be  obtained  by  deeply  boring 
into  the  drift.  Six  wells  were  put  down,  varying 
from  210  feet  to  801  feet  in  depth,  wholly  in  drift, 
and  without  reaching  its  bottom.  Five  of  these 
flowed,  while  the  water  in  the  sixth,  which 
was  on  higher  ground,  came  within  three 
feet  of  the  surface.  These  wells  gave  clear  evi- 
dence of  a  common  source  which  had  an  effective 
head  of  from  70  to  80  feet  above  the  now  famous 
well.  This  latter  was  the  seventh  attempt,  and 
was  located  on  g^und  from  15  to  80  feet  below 
the  five  then  flowing.  A  three-inch  well  was 
contracted  for,  but  only  a  two-inch  well  8unk  ; 
the  driller  intending  to  take  advantage  of  the 
wash  of  the  current,  and  force  in  a  three-inch 
pipe.  Out  of  this  rose  the  trouble.  As  in  the 
preceding  wells,  only  drift  was  penetrated.  The 
record  Is  defective  in  detail,  and  perhaps  in  pre- 
cision, but  doubtless  represents  the  general  truth  : 
soil,  4  feet ;  yellow  clay,  10  feet ;  fine  sand,  16 
feet ;  gravel,  18  feet ;  blue  stony  clay,  145  feet ; 
sand  and  gravel  in  which  flow  was  struck,  depth 
unknown ;  total,  198  feet. 

In  the  other  wells,  beds  or  pockets  of  sand  were 
struck  in  the  blue  clay ;  and  the  subsequent  his- 
tory of  this  well  makes  it  probable  that  they  were 
present  here  also.  A  flow  of  water  was  obtained 
at  the  base  of  the  blue  clay  in  sand  and  gravel. 
Pieces  of  wood  and  other  vegetal  remains  were 
brought  up  by  the  current.  This  also  occurred  in 
the  other  wells,  indicating  the  presence  of  one  of 
the  *  Old  Forest  beds.* 

The  flow  was  struck  Thursday  evening,  Aug. 
96,  and,  though  strong,  was  in  due  proportion  to 
the  preceding  ones.  On  Friday,  in  attempting  to 
force  in  the  three-inch  pipe,  the  water  broke  a 
pasHftge  outside  of  it,  which  it  rapidly  enlarged 
until  a  vast  volume  of  water  poured  forth,  inun- 
dating the  street  and  adjoining  lots,  bearing  with 
it  much  sand  and  some  pebbles,  among  which  a 
great  variety  of  northern  rocks  were  represented. 

The  eruption  of  water  was  impressive  because 
of  its  volume,  but  not  because  of  the  height  of 
its  ejection.  Instead  of  *  several  hundred  feet,'  or 
any  thing  excusing  such  an  absurd  exaggeration, 
photographs  show  it  to  have  been  about  waist- 
high  when  unconflned,  and  about  shoulder-high 
when  a  sixteen-inch  pipe  was  inserted  in  the 
endeavor  to  control  it.  At  present  writing  (Sept. 
9)  it  wells  up  vigorouply,  but  does  not  form  a  jet. 
The  minimum  diameter  is  now  not  less  than  8  feet ; 
a  cone  of  that  dimension,  inserted  in  the  effort  to 
govern  the  flow,  having  been  pushed  through  to 
the  bottom  without  entirely  cutting  off  the  cur- 
rent outside  of  it.  The  more  trustworthy  esti- 
mates of  the  volume  during  the  higher  stages 
range    from  9,000,000   to   5,000,000  gallons  per 


diem.     My  own  data  for  Sept.  9  indicate  a  flow  of 
about  8,000,000  gallons. 

The  other  flowing  wells  promptly  felt  the  effects 
of  this  lower  and  more  capacious  outlet,  and  de- 
clined steadily.  The  record  of  one  is  given  as 
follows :  on  Monday  morning,  Aug.  80,  three  days 
and  a  half  after  the  great  well  started,  it  ceased 
to  flow  ;  on  Wedneflday  at  6  p.m.  it  had  fallen  7 
feet ;  Thursday  evening  it  liad  fallen  28^  inches 
in  24  hours ;  and  measurement  Friday  morning 
showed  a  fall  still  at  the  rate  of  about  1  inch  per 
hour.  All  wells  but  one  had  ceased  flowing  prior 
to  Sept.  8,  and  this  I  found  then  sinking  at  about  6 
inches  per  diem.  It  is  evident  that  the  great  well 
obtains  its  supply  from  the  same  subterranean 
body  as  these,  — the  lower  water-filled  stratum  of 
sand  and  gravel,  —  and  that  it  is  rapidly  drawing 
this  off.  It  has  already  lowered  its  head  at  least 
two-thirds  of  the  whole.  It  must  continue  to  de- 
cline in  the  force  of  its  fiow  until  the  discharge  is 
reduced  to  equality  with  the  supply,  when  it  will 
settle  into  equilibrium.  It  will  then  indicate  the 
maximum  amount  of  permanent  fiow,  a  knowl- 
edge of  which  will  be  of  service  in  its  future 
utilization.  This  particular  method  of  arriving  at 
that  fact  is  not,  however,  to  be  recommended  for 
general  use. 

I  infer  that  the  elevated  portion  of  the  saturated 
stratum,  forming  the  reservoir,  is  not  very  large, 
else  even  the  great  flow  would  not  draw  the 
head  down  so  rapidly.  Assuming  a  discharge  of 
6,000,000  gallons  and  a  lowering  of  the  head  5 
inches  per  day,  and  taking  no  account  of  inflow, 
the  reservoir  indicated  has  a  clear  surface  of  less 
than  40  acres.  A  mixture  of  sand  and  gravel 
may  easily  contain  one-fourth  its  volume  of  water, 
as  may  be  shown  by  experiment ;  but,  assuming 
one-tenth,  the  upper  edge  of  the  water-bearing 
stratum  need  not  exceed  400  acres  in  extent.  It 
is  not  therefore  necessary  to  suppose  any  unusual 
subterranean  source,  either  in  area  or  kind.  Nor 
is  it  necessary  to  suppose  a  distant  origin.  The 
head  is  not  greater  than  could  be  supplied  by  the 
country  adjacent  on  the  north,  which  is  the  proba- 
ble supply-g^und. 

It  is  simply  a  flowing  drift  well,  run  rampant 
for  want  of  control.  It  has  its  phenomenal 
feature  in  its  magnitude,  and  its  lesson  in  its 
expensive  and  destructive  career  through  in- 
judicious handling.  When  it  has  drawn  off  its 
head,  it  can  probably  be  put  under  control  — 
which  it  has  thus  far  defied  —  without  serious 
difficulty,  and  the  drained  wells  restored. 

That  it  has  no  causal  connection  with  the  earth- 
quake is  evident  from  its  character  and  the  fact 
that  it  broke  forth  three  days  earlier. 

T.  C.  Chamberlin. 
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NOTES  AND  NEWS. 

So  much  has  been  said  of  late  about  the 
dangers  of  producing  tuberculosis  in  the  human 
subject  by  means  of  the  milk  of  cows  having 
this  disease,  that  it  would  seem  that  there  was 
nothing  more  to  add.  Bang  of  Copenhagen,  how- 
ever, calls  attention  to  a  new  source  of  danger  in 
these  cases.  He  finds  that  the  udder  itself  is  not 
infrequently  the  seat  of  this  disease,  and  that  the 
milk  produced  by  such  a  gland  is  capable  of  in- 
fecting animals  fed  upon  it.  The  necessity  of 
having  competent  veterinarians  to  examine  criti- 
cally all  milch-cows  is  becoming  daily  more  ap- 
parent ;  and  a  board  of  health  that  neglects  such 
examination  is  aiding  materially  in  the  propaga- 
tion of  this  disease,  which  must  be  regarded  as 
one  of  the  principal  factors  in  the  mortality  of 
our  population,  both  in  city  and  country. 

—  The  operation  of  tracheotomy,  by  which  an 
opening  is  made  with  the  knife  into  the  windpipe 
for  the  relief  of  membranous  croup  and  diphtheria, 
seems  likely  to  be  superseded  by  intubation  of 
the  larynx.  In  this  new  operation  a  small  tube 
is  inserted  through  the  mouth  into  the  windpipe, 
and  all  necessity  for  a  cutting  operation  is  thus 
avoided.  It  is  claimed  by  the  advocates  of  this 
method  of  treatment  that  it  is  far  easier  to  in- 
troduce this  tube  than  to  perform  tracheotomy, 
and  that  more  lives  are  saved  than  by  the  old 
operation.  The  statistics  which  are  given  in  the 
medical  journals  go  far  to  confirm  their  opinions, 
and,  as  the  process  is  being  generally  introduced, 
but  little  time  will  be  necessary  to  substantiate  the 
claims  made  for  it. 

—  At  the  first  exposition  of  the  Iowa  weather- 
service,  recently  held,  there  was  shown  a  selection 
from  the  large  amount  of  graphical  material  that 
has  accumulated  at  the  central  station.  At  future 
exhibitions  it  is  proposed  to  present  instruments 
and  other  elements  of  the  service. 

—  G.  P.  Putnam's  Sons  (New  York)  have  pub- 
lished *  The  life  of  Robert  Fulton,'  by  Thomas  W. 
Knox.  The  book  is  one  full  of  anecdote,  and  will 
prove  to  be  interesting  to  many  a  boy.  It  tells 
the  story  of  one  of  America's  most  remarkable 
inventors,  whose  head,  from  youth  on,  was  "  so 
full  of  original  notions  that  there  was  no  room  to 
store  away  the  contents  of  dusty  books." 

—  Prof.  J.  C.  Faye  of  Appleton,  Wis.,  has  pub-, 
lished  through  Van  Nostrand  a  <*  Handbook  of 
mineralogy,  for  the  determination,  description, 
and  classification  of  minerals  found  in  the  United 
States."  Professor  Faye  was  induced  to  write  this 
book  through  the  success  of  his  '  Mineral  tables,* 
which  quickly  passed  through  two  editions. 


—  The  American  journal  of  biology,  a  quarterly 
edited  by  H.  D.  Valin,  M.D.,  is  announced.  Tlie 
contents  of  the  first  number  are,  *  The  laws  of  life 
outlined,'  *  Evolution  of  life,'  *  Origin  of  flowers,' 
*  Nature  of  animal  colors,'  *  Nature  of  light,*  *  De- 
velopment of  the  eye,'  '  Nature  of  sight,' '  Origin 
of  walnuts,'  *  A  ballade  of  evolution,'  The  journal 
is  published  by  the  American  journal  of  biology 
publishing  company,  802  South  Halsted  Street, 
Chicago. 

—  It  is  claimed,  that,  whenever  an  acute  ab- 
scess forms,  two  varieties  of  micro-organism  will 
invariably  be  found  in  the  pus,  — Staphyloooocna 
pyogenes  and  Streptococcus  pyogenes. 

Some  years  ago  great  expectations  were  excited 

by  the  claims  which  were  made  that  the  Eucalyp- 
tus globulus  would  banish  malaria  frpm  the  land,  if 
only  planted  in  abundance  in  malarious  r^;ion8. 
Extensive   plantations   were   accordingly  made, 
but,  so  far  as  known,  the  result  was  a  totfld  failure. 
Dr.  Brandes  of  Hanover  now  advocates,  with  a 
similar  object  in  view,  the  growth  of  the  Anacharis 
alsinastrum,  a  water-plant  which  is  exceedingly 
conmion  in  some  sections  of  the  country.     He 
bases  his  proposition  upon  the  fact  that  in  the  dis- 
trict where  he  lives  fevers  of  a  malarial  type  were 
very  prevalent  until  this  water-plant  was  intro- 
duced, and  that  they  diminished  from  year  to 
year  until  four  years  ago,  when  they  entirely  dis- 
appeared, and  have  not  since  returned.    As  the 
Anacharis  is  easily  obtained  and  grows  spontane- 
ously, requiring  no  attention,  the  experiment  can 
be  easily  tried  in  marshy  districts  where  malaria 
prevails. 

— In  China  there  is  a  curious  device  to  make 
record  of  earth-tremors.  It  is  of  copper,  and  is 
shaped  like  a  wine-bottle.  Inside  is  a  little  pillar, 
so  placed  as  to  move  in  eight  directions.  On  the 
outside  of  the  bottle  are  eight  dragon-heads,  each 
of  which  contains  a  ball.  Underneath  these  heads 
are  eight  frogs,  so  placed  that  they  appear  to 
watch  the  dragon's  face,  so  that  they  are  ready  to 
receive  the  ball  if  it  should  be  dropped.  All  the 
arrangements  which  cause  the  pillar,  when  it 
moves,  to  knock  the  ball  out  of  the  dragon's 
mouth,  are  well  hidden  in  the  bottle.  When  an 
earthquake  occurs  and  the  bottle  is  shaken,  the 
dragon  instantly  drops  the  ball,  and  the  trog 
which  receives  it  vibrates  vigorously.  Any  one 
watching  this  instrument  can  easily  observe  earth- 
quakes. 

—  Prof.  T.  C.  Mendenhall,  recently  at  the  head 
of  the  electrical  department  of  the  signal  service, 
has  accepted  the  presidency  of  the  Rose  poly- 
technic institute  at  Terre  Haute. 
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—  Decatur,  Dl.,  or  rather  a  Buburb  of  that  town, 
is  the  latest  place  from  which  cases  of  food-poison- 
ing are  reported.  This  time  it  is  chicken-salad 
which  has  produced  the  evil  results.  At  a  recent 
wedding-party,  at  which  this  dish  formed  a  part 
of  the  entertainment,  fifty  persons  were  poisoned, 
but  not  fatally  in  any  single  instance.  The  illness 
is  attributed  to  the  copper  from  a  copper  kettle  in 
which  the  chickens  were  cooked  and  waited. 

—  The  J.  Marion  Sims  memorial  fund  now 
amounts  to  $7,759.91.  The  committee  who  have 
the  fund  in  charge  are  about  to  take  steps  to  erect 
a  suitable  bronze  monument  to  the  memory  of  the 
distinguished  American  surgeon. 

—  Sir  Joseph  Lister,  the  great  exponent  of  the 
antiseptic  treatment  of  wounds  which  is  known  as 
Listerism,  has  abandoned  the  use  of  the  spray  of 
carbolic  acid  which  he  formerly  advocated  so  per- 
sistently, on  the  ground  that  his  later  experiments 
satisfy  him  that  the  germicide  properties  of  a 
solution  of  1  to  40  of  carbolic  acid  thrown  by  a 
spray  several  feet  into  the  air  are  absolutely  noth- 
ing ;  and  that  the  success  obtained  by  this  treat- 
ment was  due  to  irrigation  and  cleanliness.  He 
now  employs  sal  alembroth  as  a  dressing:  for 
wounds.  This  is  a  salt  which  was  known  to  the 
ancient  alchemists,  and  is  a  double  mercurial  salt 
formed  by  the  sublimation  of  a  mixture  of  i)er- 
chloride  of  mercury  and  chloride  of  ammonium. 
Lister  employs  this  in  a  solution  of  1-1000,  soaking 
in  it  his  dressings  of  gauze  and  lint. 

—  The  Elnglish  commission  for  the  investiga- 
tion of  hydrophobia  is  thoroughly  organized  and 
equipped  for  that  purpose,  but  has  as  yet  been 
unabte  to  take  any  original  steps  in  that  direction, 
by  reason  of  its  total  lack  of  material,  no  dog 
having  become  rabid  since  its  organization. 

—  From  the  Courier  record  of  medicine,  we 
learn  that  a  case  of  hydrophobia  recently  occurred 
at  Fort  Woith,  Tex.  After  the  child  was  bitten, 
he  was  taken  to  Fort  Denton,  where  a  mad-stone 
was  applied,  for  which  the  parents  paid  twenty- 
five  dollars.  Hearing  of  another  mad-stone,  and 
desiring  to  do  every  thing  in  their  power  to  save 
their  child,  his  parents  secured  this  one  at  a  cost 
of  fifty  dollars,  and  applied  it.  Within  a  short 
time  the  child  developed  hydrophobia,  and  died. 

—  We  regret  to  note  the  death  of  Prof.  H.  A. 
Bayne,  Ph.D.,  of  the  Royal  military  college,  Kings- 
t(m,  Ontario,  Canada.  Dr.  Bayne  was  a  native  of 
Nova  Scotia.  After  graduating  in  arts  at  Dal- 
housie  college,  Halifax,  N.S.,  he  spent  five  years 
in  the  special  study  of  chemistry  under  Wiede- 
mann at  Leipzig,  Bunsen  at  Heidelberg,  and 
Dumas  at  Paris,  and  took  his  doctor's  degree  at 


Heidelberg.  Returning  to  his  native  land,  he  first 
engaged  in  organizing  the  scientific  department  of 
the  Halifax  high  school,  assisting  the  faculty  of 
Dalhousie  college  at  the  same  time  to  start  a  science 
course.  In  1879  he  was  appointed  professor  of 
chemistry  in  the  Royal  military  college,  then  just 
founded.  Since  his  appointment  his  time  has  been 
largely  occupied  with  the  organizing  of  his  depart- 
ment, and  only  during  the  last  year  or  so  has  he 
been  able  to  find  time  for  original  research.  At 
the  last  meeting  of  the  Royal  society  of  Canada, 
of  which  he  was  a  fellow,  he  read  a  valuable  paper 
on  *  Chemical  tests  of  the  purity  of  silk.*  He  had 
begun  in  Oermany  a  series  of  experiments  on  the 
properties  of  the  rarer  metals,  and  hoped  to  con- 
tinue them  when  leisure  came  ;  but  with  leisure 
has  come  disease  and  death. 

—  In  a  letter  to  the  Beacon,  Mr.  E.  B.  Elliott 
corrects  an  error  made  in  Science  for  Sept.  3.  In 
that  number,  p.  219,  sixth  line,  287.872  should 
read  287.08. 

LETTERS  TO  THE  EDITOR, 

••*OorrM!|xmd#ii(«  art  rtqutMtd  tobe  a§  britf  cm  ftouihU.  Th€ 
writer'9  name  U  in  tUt  cates  rtQMirtd  at  proa/ of  good  faith. 

A  mummified  frog. 

Not  long  ago  Mr.  James  Stevenson  of  the  U.  S. 
geological  survey  visited  me  for  a  day  or  two  at  Fort 
Wingate,  and  while  here  invited  my  attention  to  an 
interesting  specimen  that  had  fallen  into  his  posses- 
sion during  a  recent  trip  he  had  made  in  the  coal 
regions  of  northern  Pennsylvania.  The  specimen 
consists  of  a  mummified  frog  taken  from  the  coal- 
mine of  McLean  county,  Penn.,  and  the  following 
account  of  it  is  from  a  local  newspaper  loaned  me  by 
Mr.  Stevenson  for  the  present  purpose.  I  quote  the 
short  notice  in  full ;  and  the  writer  of  it  says,  *'  One 
of  the  most  curious  finds  unearthed  lately  in  this 
region,  and  what  may  yet  prove  a  valuable  fact  in 
the  study  of  science  and  history,  was  sinf^ularly 
found  by  E^die  Marsh,  the  fourteen-year-old  son  of 
Mr.  D.  B.  Marsh,  a  bookkeeper  for  Stevenson 
Brothers,  hardware  dealers.  Eddie,  becoming  im- 
patient at  tbe  fire  in  the  stove,  which  was  not  burn- 
ing vigorously,  took  the  poker  and  began  punching 
it.  A  large  lump  of  coal  lay  smouldering,  and  he 
determined  to  break  it ;  and.  after  punching  at  it  for 
a  moment,  the  lump  burst  open  as  if  by  explosion, 
and  a  number  of  pieces  flew  out  of  the  stove.     One 

C'  ;e  he  caught,  and  he  was  in  tbe  act  of  casting  it 
k  into  the  stove,  when  its  lightness  attracted  his 
attention.  On  viewing  it,  he  saw  that  it  was  nothing 
less  than  a  perfectly  formed  frog.  On  last  evening 
a  larg^  number  of  nersons  viewed  the  little  curiosity. 
It  had  been  embedaed  in  the  centre  of  .the  large  lump 
of  coal,  and  its  bed  was  plainly  discernible  when  the 
lump  was  laid  open.  Tne  lump  of  coal  came  from 
the  third  vein  of  coal  in  the  McLean  county  coal- 
shaft,  which  is  641  feet  under  ground.  The  curiosity 
apparently  was  not  petrified.  Apparently  it  had 
been  mummified  instead.  It  was  shrivelled  until  it 
Is  about  half  the  site  of  a  full-grown  frog,  and  it  is 
Hght  and  soft.    Its  shape  Is  perfect,  and  the  warty 
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DrotaberBDcea  of  th«  akin  arn  very  plaio.  Iti  limbi 
kre  regular  and  propertf  shaped,  incluJinK  the  fin- 
ger-like toe  of  ita  feet,  and  itji  eyes  and  mouth  are 
natural.  There  can  be  no  doubt  of  ita  being  a  mum- 
mified frog,  and  now  various  and  tough  questions 
arise  regarding  it :  How  did  it  get  that  far  under 
ground  I  How  did  it  become  embedded  in  that  chunk 
of  coal,  which  probably  had  Iwen  blaated  from  the 
centre  of  a  thick  rein  I  How  many  thousandg  of 
yeare  had  it  been  buried  )  and  various  other  qneries, 
which  we  will  leave  for  the  scientist  to  anravei  and 

Hr.  Stevenson  telle  me  that  he  is  personally  ac- 
quainted with  all  the  parties  concerned  in  the  dis- 
covery of  this  specimeD,  and  has  carefully  examined 
the  piece  of  coal  whence  the  mummy  was  taken,  and 
says,  further,  that  it  came  Irom  the  vault,  and  not 
from  either  the  sides  or  the  floor  of  the  mine- 
He  has  done  me  the  honor  to  tnm  the  specimen 
over  to  ma  for  diagnosis,  as  well  an  to  take  sach 
steps  as  I  saw  fit  to  ascertain  if  there  be  any  similar 
cases  on  record,  and,  Anally,  how  geologists  or 
paleontologists  explain  such  finds  as  this.  The  speci- 
men is  now  before  me,  and  T  at  once  recognized  it  as 
a  species  of  Hyla,  thou^^b  I  am  unable  to  say  which 
one.  It  apparently  agrees  iu  all  its  external  char- 
acters with  a  specimen  I  have  of  Hyla  versicolor, 
kindly  diagnosed  for  me  by  Professor  Cope  last  sum- 
mer, though  it  is  rather  smaller.     As  will  be  seen 


from  the  Ufe-sise  fignre  I  have  made  of  it,  which  il- 
lustrates this  letter,  it  is  in  nearly  a  natural  position  ; 
its  feet,  however,  are  somewhat  drawn  np  under  it. 
I  have  figured  it  as  viewed  directly  from  above.  It 
is  completely  mummified,  and  in  a  wonderfully  per- 
fect state  of  preaerratioo,  being  of  a  dark,  snuS- 
brown  color,  somewhat  shrunken,  and,  in  short,  re- 
duced to  a  condition,  tiiat,  if  properly  excluded  from 
the  air,  would  keep  for  an  indefinite  length  of  time. 
I  am  aware  that  these  tree-frogs  very  often  climb 
into  some  of  the  most  unheard-of  places  ;  but  it 
struck  me  that  !t  would  be  interesting  to  have  some 
one  tell  us  if  they  ever  heard  of  a  Hyla  finding  its 
way  to  the  vault  of  a  coal-mine  541  feet  under 
ground,  and  climbing  into  the  solid  coal-bed  after 
getting  there.  R.  W.  Shuteldt. 

Fort  Wlngate,  N.  Hex.,  Sept.  M. 


The  aonrcc  of  the  UiasisiJppi. 

A  correspondent  in  the  number  of  Seienee  for  Aug. 

18  contribute*  an  article  on  Captain  Olaiier's  claim 

to  hava  discovered  the  true  source  of  the  Itiatistippi. 

IB  by  quoting  Science  of  Hay  19, 


188S.  iu  which  it  is  stated  that  Otaiier  gave  hia  own 
name  to  the  lake  he  discovered.  This  is  an  orror 
invented  by  some  official  jealous  that  any  man  not  in 
the  employment  of  the  goverumeRt  should  presume 
to  make  a  discovery  falling  within  the  range  of  tbe 
government  survey.  In  the  Brainerd  Tribune  of 
Aug.  14,  1861,  occurs  the  following,  from  the  pen  of 
one  of  Captain  Olaiier's  companions,  a  gentleoiau,  it 
is  to  be  presumed,  of  veracity.  It  may  be  premised 
that  Brainerd  is  the  nearest  point  to  the  source  of 
the  Missisaippi  that  can  boast  of  a  newspaper.  Hie 
writer  says,  after  describing  the  ascent  to  the  newly 
discovered  lake  through  the  stream  that  unites  it 
with  Lake  Itasca,  "On  ita  ane  promontoir  our  party 
landed  aft«r  exploring  ita  shores ;  and,  alter  slaking 
our  thirst  at  a  spring  of  ice-cold  water  which  bub- 
bled up  near  b^,  the  little  party  was  marshalled  in 
line,  and  Capttuu  Olaiier  made  a  few  remarks  ap- 
propriate to  the  discovery  of  the  true  source  of  the 
Father  of  waters.  After  this,  six  volleys  were  fired 
in  honor  of  the  occasion,  and  then  the  question  of  a 
name  for  the  new  lake  arose.  This  being  Itft  for  the 
captain's  companvons  to  decide,  Mr.  Barrett  Chan- 
niug  Foine,  after  alluding  in  warm  terms  to  the 
time,  money,  and  energy  expended  by  Captain 
Olasier  in  this  expedition,  propoted  that  it  be  named 
'  Lake  Glazier'  in  bis  honor.  This  propooitioa  was 
received  with  applause,  and  carried  by  accIamBtum." 
Thus,  we  see,  Captain  Glazier  did  not  '  give  hia  own 
name*  to  the  lake.  He,  on  the  contrary,  suffinated 
that  it  should  retain  its  Indian  appellation  of  '  Foka- 
gama,' 

There  is  nothing  to  be  found  in  Schoolcraft's  nar- 
rative to  show  that  he  penetrated  south  of  Itasca. 
He  speaks  of  an  inlet  to  L^ke  Itasca  leading  from  a 
smaller  lake  to  the  south,  but  clearly  did  not  vidt 
that  smaller  lake,  and  hence  did  not  'discover'  it. 
Nor  was  it  known  to  exist  by  Hr.  Nicollet,  who  came 
after  him.  The  latter  explorer  states  that  there  are 
five  creeks  falling  into  Itasca.  Captain  Glaiier  dii- 
covered  six,  the  sixth  originatingin  a  lake  (not  a  lake- 
let) about  five  miles  to  the  south  of  Itasca.  This  lake 
was  not  known  to  Nicollet.  It  lies  nearly  due  south 
of  the  western  arm  of  Itasca.  He  visited  the  others 
(which  are  mere  ponds),  but  missed  the  moat  impor- 
tant one,  probably  owing  to  difficulty  of  access,  the 
soil  around  it  and  for  some  distance  from  it  being 
extremely  swampy,  and  ita  inlet  to  Lake  Itasca  com- 
pletely hidden  by  the  densest  vegetation.  Such  an 
inlet  could  not  have  been  known  to  exist,  except 
from  the  information  of  the  Indun  whose  huntiog- 
ground  was  in  the  immediate  neighborhood.  The 
'infant  Uississippi '  flows  from  this  lake,  unknown 
until  Captain  Glazier  forced  his  way  into  it  in  1881, 
under  the  guidance  of  Chenowagesi'c.  The  lakeleta 
or  ponds  shown  on  Niuollet's  map  have  nothing  to  do 
with  the  source  of  the  river  ;  aud  the  map  itaelf,  to 
far  as  Lake  Itasca  and  its  region  are  concerned,  is 
altf^ether  misleading.  Itasca  bos  three  arms  or 
bays,  not  two,  as  shewn  on  Nicollet's  map.  The 
'small  lake  south  of  and  tributary  to  Lake  Itasca* 
was  not  the  lake  discovered  by  the  Olaiier  party  ; 
the  lakes  (or  ponds)  '  fully  explored  and  mapped  by 
NiooUet '  did  not  include  the  Olaxier  Lake  ;  and  those 
'  surveyed,  mapped,  and  named  by  the  land  office 
prior  to  1879'  were  mere  laketeta  or  ponds,  all  of 
them  taken  together  considerably  less  in  volume  than 
the  one  discovered  by  Glazier.  Tour  correspondent 
indulges  in  a  glaring  petitio  prineipit  in  the  para- 
graph from  which  the  above  quotations  are  made. 
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The  foUowinfc  extract  is  from  a  letter  receiv^ed  by 
the  present  writer  in  May,  1884,  from  Paul  Beauliea, 
interpreter  to  the  White  Earth  Indian  agency,  Ifin- 
netota.  Beaulieu  is  an  intelligent  half-breed,  and  has 
lived  all  his  life  within  seventy  miles  of  the  head 
waters  of  the  Mississippi.  His  letter  was  in  answer 
to  an  inquiry  as  to  the  views  of  the  people  of  that 
section  on  Captain  Glazier^s  discovery.  He  writes, 
**  I  would  respectfully  state  that,  according  to  the 
ideas  of  the  people  of  this  section  for  scores  of  years 
past,  in  alluding  to  Lake  Itasca,  which  is  known  only 
as  Elk  Liake,  or  Omusbkos,  by  the  Indians,  it  was 
never  by  them  considered  as  the  head  or  source  of 
the  Father  of  Running  Waters,  or  May-see-see-be, 
as  it  is  by  them  named.  I  have  received  a  map 
showing  the  route  of  exploration  of  Captain  Willard 
Glazier,  1881,  and  being  well  acquainted  with  his 
chief  guide,  Chenowagesic,  who  has  made  the  sec- 
tion of  country  explored  by  Captain  Glazier,  his 
home  for  many  years,  and  who  has  proved  the  truth 
of  his  often  repeated  assertion,  wnen  maps  were 
shown  him,  that  a  smaller  lake  above  Liake  Itasca, 
would,  in  time,  change  the  feature  of  those  maps, 
and  proclaim  to  the  world  that  Liake  Itasca  cannot 
any  longer  maintain  its  claim  as  being  the  fountain 
head  of  Ke-chee-se-be,  or  Great  Biver,  which  is 
called  May -see-see- be  by  the  Chippewas.  The  map 
as  outlined  by  Captain  Glazier^s  guide,  Chenowagesic, 
and  published  by  the  Glazier  party,  is  eorrect^  and  it 
is  plain  to  us  who  know  the  lay  of  this  whole  coun- 
try, (I  mean  by  the  word  us,  the  Chippewa  tribe  in 
particular,  also  the  recent  explorers  for  pine,)  that 
Lake  Glazier  is  located  at  the  right  place,  and  is  the 
last  lake  on  the  longest  stream  of  the  several  rivers 
at  the  heaa  of  the  great  Mississippi.*' 

Now,  respecting  the  latitude  given  by  Captain 
Glazier,  it  may  be  stated  that  he  had  with  him  no  in- 
strument for  determining  latitude  ;  and  assuming  that 
the  latitude  given  by  Nicollet  was  that  of  the  southern 

Eointof  Lake  Itasca,  not  that  of  Schoolcraft's  Island, 
e  did  what  any  other  person  in  like  circumstances 
would  have  done,  made  as  near  an  estimate  as  pos- 
sible, and  placed  the  new  lake  in  latitude  10'  to  the 
south  of  that  given  by  Nicollet. 

The  extracts  given  by  your  correspondent  from 
Schoolcraft  and  Glazier,  in  parallel  columns,  even  if 
they  do  carry  some  slight  resemblance,  have  no  bear- 
ing whatever  upon  the  latter's  claim  to  have  dis- 
covered a  lake  which  was  unknown  to  Schoolcraft, 
Nicollet,  or  ^e  officials  of  the  land  survey.  What- 
ever the  merits  of  this  controversy,  it  is  most  con- 
clusive that  there  is  a  beautiful  sheet  of  water  above 
and  beyond  Lake  Itasca,  which  the  Indians  and 
pioneers  of  northern  Minnesota,  as  well  as  the  major- 
ity of  American  geographers  and  map-makers,  now 
recognize  as  Lake  Glazier,  the  primal  reservoir  of  the 
Great  River.  Pbabci  Giles. 

Boston,  Mms.,  Sept.  4. 


Hibernation  of  bats. 

In  a  brief  notice  recently  published  in  Seienee 
(viii.  No.  187,  p.  222),  of  a  paper  on  the  *  Migration 
of  bats,'  which  I  read  at  the  Buffalo  meeting  of  the 
American  association,  I  am  reported  as  saying  that 
*  there  is  no  evidence  that  any  forms  [of  bats]  hiber- 
nate.' Nothing  in  natural  history  is  better  attested 
than  the  fact  of  the  hibernation  of  bats,  and  I  hasten 
to  correct  the  error  made  by  your  reporter. 

C.  Hart  Mirriam. 


An  easy  method  of  measuring  the  time  of  men- 
tal processes. 

Lest  it  8h9uld  seem  that  I  lav  claim  to  what  in  not 
my  due,  I  would  explain  that  I  did  not  know  of  the 
exactly  similar  experiment  of  Dr.  Oliver  Wendell 
Holmes  with  a  circle  of  people,  until  Professor  Bow- 
ditch  called  ray  attention  to  it  at  the  recent  meeting 
of  the  American  association.  At  that  time  the  paper 
printed  in  Science  had  left  my  hands.  I  hasten  to 
3rield  any  claims  to  priority  for  this  method  of  meas- 
uring simple  reaction  times  for  the  privilege  of  hav- 
ing so  distinguished  an  anticipator  as  Dr.  Holmes. 

I  must  thank  Professor  Mendenhall  for  the  refer- 
ence to  his  interesting  article.  I  find,  however,  that 
his  very  insrenious  method  resembles  the  usual  labo- 
ratory methods  much  more  than  it  does  mine. 

Joseph  Jastrow. 
OenDantown.  Sept.  19. 

The  law  of  Tolumes  in  chemistry. 

In  my  letter  with  the  above  title  in  Science  for 
Sept.  10,  there  occurs  an  obvious  error,  since 
1,628x18  =  29,804,  and  not  80,804.  The  slip  of  the 
pen  was  the  more  curious  from  the  fact  that  the  cor- 
rect figures  were  already  printed  in  mv  yet  unpub- 
lished volume, '  Mineral  physiology  and  physiography.' 
The  above  coefficient  for  the  formula  of  water  is 
calculated  from  the  datum  in  Ganot's  '  EHements  de 
physique,'  that  the  relation  between  the  volumes  of 
water  at  0^  and  vapor  at  100^  =  1 : 1,698.  I  hope  to 
discuss  at  length  the  questions  raised  in  my  late  letter 
before  the  National  academy  of  sciences  at  its  meet- 
ing in  November.  T.  Sterrt  Hunt. 

Montreal,  Sept.  17. 

Cause  of  a  recent  period  of  cool  weather  in 

New  England. 

In  a  recent  issue  {Science,  viii.  p.  288)  I  called  at 
tention  to  a  period  of  cool  weather  which  prevailed 
in  New  England  from  Aug.  16  to  Aug.  28,  culminat- 
ing on  the  night  of  Aug.  22  ;  on  which  night,  I  now 
learn,  frosts  were  observed  in  the  lowlands  near 
Boston. 

I  now  desire  to  call  attention  to  another  aspect  of 
this  phenomenon  ;  namely,  that,  while  this  abnor- 
mal cold  prevailed  at  the  earth's  surface,  at  a  not  very 
great  altitude  above  the  earth's  surface  the  tempera- 
ture was  above  the  normal,  and  increased  during  the 
night.  At  the  top  of  Mount  Washington  the  tem- 
perature was  several  degrees  above  the  normal,  and 
was  slightly  higher  at  the  morning  observation  of  the 
28d  than  on  the  previous  evening ;  but  an  absence  of 
self-recording  instruments  prevents  a  more  extended 
study  of  the  phenomenon.  This  want  was,  however, 
supplied  at  Blue  Hill,  where  a  Richard  thermograph 
at  tne  top  showed  an  almost  continuous  rise  of  tem- 
perature after  the  11  p.m.  observation  of  the  22d, 
until  after  noon  of  the  2dd  :  while  a  Draper  thermo- 
graph at  the  base  of  the  hill,  400  feet  lower,  showed 
that  the  temperature  fell  almost  continuously  until 
6  A.M.  (about  sunrise)  of  the  28d,  at  which  time  the 
temperature  was  more  than  ten  degrees  lower  at  the 
base  than  at  the  summit.  Both  thermographs  showed 
short  undulations  common  to  thermograph  curves. 
This  fall  in  temperature  during  the  night,  no  doubt, 
also  occurred  at  the  Boston  signal  office,  since  the 
temperature  observed  at  8  A.if.  of  the  28d  was  four 
degrees  lower  than  at  11  p.m.  of  the  22d.  The  close 
coincidences  between  the  readings  of  the  self-record- 
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iog  minimam  tfacrmoiaetar  at  the  baM  of  Blue  Hill 
and  at  leveral  BnrroaDdiDg  station*  saeaii  to  ihow 
that  th«  pheDomenon  recorded  at  the  bate  fairly 
repraenta  what  occaired  over  the  whole  of  the  mr- 
roaodiiiK  couDtrj.  A  mininium  thermometer  ob- 
aerved  by  Bev.  A.  £.  TeeleofMiltoo,  about  two  miles 
north  of  Blue  Hill,  ^ave  a  temperature  of  41*;  and 
one  observed  by  Dr.  Oranger  al  Bandolph,  Sve  miles 
south-east  of  Blue  Hill,  gave  atemperatiire  of  44°,  — 
the  same  as  that  obeerred  at  the  bage  at  Blue  Hill. 

These  obaerratiooa  show  very  clearly  the  gradual 
increase  o(  temperature  with  height  above  the  earth's 
surface  :  1°,  at  the  earth's  surface  in  low  places,  the 
temperature  fell  to  or  below  82°  F.,  as  shown  by  the 
formation  of  froet;  S",  at  the  height  of  a  few  feet 
above  the  aurfacs,  the  temperature  fell  to  not  quite 
40°;  3°,  at  a  height  of  16fl  feet  above  grouud,  the 
temperature  only  fell  to  49',  as  shown  by  the  records 
of  the  Boston  signal  oEBce  ;  and,  4',  at  a  height  of 
050  feetabovesea  level,  and  more  than  400  feet  above 
the  surrounding  land,  the  temperature  only  fell  to 
50,5°,  as  shown  by  the  records  at  Blue  Hill  observa- 

I  pcunted  out  in  my  last  letter  that  on  the  night  of 


The  two  (pecie*  of  Solenodon,  S.  cobanns  and  S. 
paradoxus,  are  indigenous  respectively  to  Cnba  and 
Eayti..  Of  the  latter  specie*  almost  nodung  ia 
known.  The  specimens  of  the  Cuban  specie*  r«- 
cently  received  were  obtained  by  John  Qnndtaoh, 
Esq.,  in  the  interior  of  the  Sierra  Mae«tra,  •ome 
thirty  milea  fram  Bayamo.  He  writes  to  Professor 
Baird  regarding  them  as  follows:  "A  friend,  who 
has  sent  all  the  Solenodons  to  Professor  Foey  and 
myself,  has,  after  the  promise  of  many  years,  re- 
ceived a  pair  of  living  S.  cubauus,  captured  in  the 
high  monotaini  thirty  niilea  from  Bayamo.  Thia 
animal  is  very  rare,  and  difficult  of  obtaining,  be- 
cause he  lives  in  cave*  which  in  most  cases  pass 
under  great  trees,  and  cannot  therefore  be  penetrated 

The  female  and  young  individual  died  on  the  way. 
but  the  male  arrived  in  excellent  condition.  Though 
in  reality  a  nocturnal  animal,  he  shows  do  dislike  of 
sunlight.  He  has  been  ted  on  small  pieces  of  raw 
beef,  of  which  be  seems  very  fond.  Some  of  his  at- 
titudes  are  quite  singular  :  when  inspecting  the  floor 
of  his  cage,  he  rests  the  weight  of  hts  body  on  hi* 
hind-legs,  while  the  front  feet  barely  touch  the  floor ; 


Aug.  33  the  sky  was  clear,  and  that  the  air  wo*  very 
dry,  and  must  have  descended  from  above  over  New 
England,  since  the  gnrface-wind  blew  out  from  thia 
region  in  every  direction  ;  and  the  facts  just  given 
seem  to  clearly  indicate  two  opposing  actions  on  the 
air  :  V,  a  heating  effect,  due  to  compression  of  the 
air  by  its  descent;  and,  3°,  a  cooling  effect,  due  to 
radiation,  chiefly  from  the  earth's  surface.  At  ele- 
vated points,  such  as  Mount  Wsebiugtou,  where  the  . 
land  surface  is  very  small,  the  heating  effect  was  in 
the  ascendency  ;  the  temperature  of  the  air  was  above 
the  normat,  and  actually  increased  during  the  night. 
At  lower  stations  the  cooling  from  radiation  was  in 
the  ascendency,  and  the  temperature  of  the  air  felt 
continuously  during  the  night. 

H.  HcLH  Cu.TTOir. 
Blue  Bill  neteoT.  obsetv.,  Sept.  10. 

The  Almiqui. 
The  Smithsouiau  institution  has  recently  received 
a  living  Almiqui,  Solenodon  cubanus,  one  of  the 
rarest  of  American  mammals,  and  the  largest  of 
American  inssctivore*.  Three  individuals  wer«  cap- 
tured, but  only  one  torvived. 


when  his  attention  is  attracted,  he  raises  his  long, 
flexible.  Buout,  and  advances  the  abundant  vibrissas 
BO  that  they  stand  at  right  angles  with  the  bead.  Or- 
dinarily the  vibrissae  lie  back  against  the  cheek*. 

The  specimen  measures  about  eleven  inchei,  ezdu- 
sive  of  the  tail,  which  is  seven  and  one-half  inches 
long.  He  will  be  sent  to  the  Philadelphia  lOOlogical 
gardeoa.  F.  W.  Tbub. 

U.  S.  nat.  mus..  Sept.  IS. 

RcTiTificatlon. 
Your  correspondent  V.  in  Seienet,  No.  187,  In- 
quires concerning  the  fakirs  of  India,  and  the  won- 
ders of  their  voluntary  suspension  of  vitality.  He 
wilt  Bud  the  iaformatioD  of  which  be  is  in  search 
very   fully  given  —  more  fully   than   at   any  other 

Elace  of  which  I  am  aware  —  in  a  small  volnme  pub- 
shed  in  1850  in  London.  Its  title  is 'Observations 
ou  trance  or  human  hibernation,'  by  James  Braid, 
1IB.C.3.E:.,  CH.W.8.,eto.  (Loudon,  JoAn  ChvnA- 
01,  Princes  Street,  Soho ;  Adam  and  CharU*  Black, 
Edinburgh).  Both  Uie  facts  and  the  proofs  are  very 
clearly  set  forth.  W.  0.  ATBxa. 

New  Haves,  Oodd.,  Sept.  IS. 


SCI  EN  CE.-SUPPLEMENT. 


FRffiAY,  SEPTEMBER  24,  1886. 


THE  SOCIAL  WASTE  OF  A  GREAT  CITY, 

In  the  human  body  there  is  a  legitimate  waste 
of  tissue  and  substance,  structurally  indispensable 
to  its  best  development ;  and  there  is  waste  which 
depletes  vitality,  and  is  beyond  the  power  of  science 
to  make  good,  while  it  is  the  herald  of  approach- 
ing dissolution.    A  great  city  is  a  corporation,  a 
body  politic.     This  complex  organization,  too,  has 
a  legitimate  waste  as  a  perpetual  evidence  of  its 
thrifty  increase ;  and  at  the  same  time  it  suffers 
waste  which  is  dead  loss  of  social  capital  and 
resource,  while  it  points  the  way  to  ultimate  dis- 
integrations.    Men  and  cities  thrive,  waste,  and 
perish  on  parallel  and  strictly  analogous  lines. 
During  a  professional  service  of  ten  years  among 
the  charitable  institutions  under  the  control  of  the 
Board  of  commissioners  of  charities  and  correc- 
tion, and  also  under  the  commissioners  of  emigra- 
tion, this  fundamental  maxim  of  social  science  has 
gathered  significance  with  the  growth  of  experi- 
ence.   The  people  have  become  so  accustomed  to 
this  downward  drift,  —  this  unresting  current  of 
wretchedness,  profligacy,  and  crime,  —  possibly  so 
hoodwinked  by  the  imposing  array  of  architectural 
groups,  and  the  glamour  of  official  reports  bris- 
tling with  statistics,  that  they  miss  the  ghastliness 
of  the  situation,  and  think  about  it,  if  at  all,  in  a 
vague  and  unconcerned  way.     But  to  the  earnest 
observer,  ghosts  constantly  arise  which  will  not 
down.    There  is  much  ado  in  commercial  circles 
about  the  ddbris  and  material  waste  of  the  streets 
and  houses,  and  its  best  disposition  ;  the  people 
knowing  full  well  that  pestilence  and  epidemics 
bear  with  no  trifling  or  superflcial  expedients. 
Besides,  the  harbor  and  its  approaches  must  be 
neither  choked  nor  befouled.    Tlie  fear  of  disease, 
the  dread  of  death,  the  timidity  and  greed  of  capi- 
tal, keep  sharp  and  suspicious  watch,  and  in  this 
direction  the  public  welfare  is  measurably  safe. 

But  outside  a  group  of  philanthropists  and  pro- 
fessional people,  whose  lives  are  spent  in  the  service 
of  this  great  and  growing  under-world  of  poverty 
{breeding  desperation)  and  vice  (breeding  both 
poverty  and  crime),  few  care  or  think  about  it,  or 
undertake  to  penetrate  its  dreadful  secrets  ;  while 
the  casual  shoaling  of  the  harbor-ohannels,  the 
grounding  of  an  ocean-going  steamer,  the  least 
chill  or  check  of  flnancial  thrift,  a  trace  of  typhoid 
or  small-pox,  the  transportation  of  dressed  beef  or 


cattle,  the  tug  and  chicanery  of  rival  monopolies, 
the  disgusting  encounters  of  professional  pugilists, 
stir  and  thrill  the  pulses  of  the  metropolis  to  their 
liveliest  beat. 

All  the  while,  this  menacing  under-world,  with 
a  biting  irony,  asserts  itself,  and  compels  recogni- 
tion as  imperatively  as  does  the  cancer  as  it  eats 
its  way  to  the  vitals.  It  seizes  upon  and  subsi- 
dizes the  fairest  string  of  islands  that  grace  a  me- 
tropolis the  world  over.  Where  there  might  have 
been,  under  a  shrewder,  better  providence,  parks, 
gfroves,  museums,  art-prallerien,  zoological  gardens, 
wholesome  games,  exhilarants  for  honest  industry 
and  useful  thrift,  stretching  at  little  intervals  from 
Governor's  to  Hart's  Island,  full  eighteen  miles, 
the  Nemesis  of  penalty  and  retribution  has  planted 
her  growing  colonies  of  social  waste,  —  of  broken, 
degraded,  repulsive,  dangerous  human  detritus ; 
and  this  baleful  colonization  has  pushed  its  way 
along  those  beautiful  eastern  waters,  keeping  step 
with  the  advancing  city,  until  its  entire  line  of 
eastern  frontage,  far  up  into  Westchester  county, 
is  sentinelled  by  these  menacing  excrescences  of  a 
moribund  civilization.  The  m unicipality  is  a  body ; 
and  it  requires  no  labored  or  exhaustive  differ- 
ential diagnosis  to  determine  that  a  body  thus 
smitten  with  boils  and  blains,  with  tangled  and 
distempered  wits,  so  scorched  with  fevers  of 
drunkenness  and  del)auchery,  so  threatened  with 
poison  in  the  very  life-blood,  is  at  best  in  a  desper- 
ate condition. 

So  much  for  these  *  institutions  of  charities  and 
corrections.*  In  abundant  outlay  and  thorough 
and  intelligent  organization,  and  in  general  scien- 
tific oversight,  they  stand,  after  their  chic's,  unri- 
valled, at  home  or  abroad.  Indeed,  we  have  come 
to  make  much  of  them  ;  so  that  when  distinguished 
visitors,  dignitaries,  or  scientists  come  upon  us  for 
municipal  hospitalities,  who  does  not  forecast  the 
inevitable  festive  picnic  excursions  through  and 
among  these  same  '  institutions,'  with  its  steamer 
decked  in  bunting,  its  junketings,  its  congratula- 
tory speeches,  as  the  commissioners  uncover  our 
plague-spots  and  social  ulcers,  our  paupers  and 
desperadoes,  our  crazed,  and  our  foundlings,  for 
the  edification  of  the  day  ?  Why  not  extend  the 
route  on  future  occasions,  and  so  complete  the 
panorama  ?  This  would  take  in  the  morgue  and 
Potter's  field,  and  their  upland  springs  and  feeders  ; 
the  bagnios,  with  their  more  than  fifteen  thou- 
sand profligate  women  ;  the  ten  thousand  dram- 
shops; the  imderground  hells  and   disreputable 
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concert  dance-halls,  which  day  and  night,  year  in 
and  year  out,  keep  up  the  infernal  work  of  peopling 
these  islands,  lliere  would  be  something  like 
logic  and  thoroughness  in  such  an  exposition. 

The  extent  and  magnitude  of  this  social  waste 
no  man  knows,  and  no  man  can  know.  There-are 
outlying  hidden  realms  of  developing,  maturing 
mischief  and  evil  yet  in  the  efsg,  scattered,  unsus- 
pected items  of  blemish  and  loss,  which  no  report 
ever  tabulates  ;  and  we  are  thrown  back  upon  the 
depressing  consciousness  that  the  larger  part  of 
this  under- world,  like  the  freighted  steamer  or  the 
floating  iceberg,  lies  weU  out  of  sight. 

Let  us  take  a  rapid  account  of  stock,  and,  in 
part  at  least,  see  where  we  stand.  First  these 
islands  :  Blackwell's,  nearly  two  miles  long,  flushed 
by  two  swift  channels  of  the  river  it  divides,  full 
ninety  acres  in  extent,  studded  from  end  to  end 
with  the  epileptic  and  paralytic,  maternity,  and 
charity  hospitals,  the  New  York  penitentiary 
sprawling  athwart  well-nigh  from  shore  to  shore, 
the  almshouse,  the  workhouse,  and  the  women's 
lunatic-asylum  and  its  growing  population  of  more 
than  seven  thousand  ;  then  Ward's  Island,  lying 
in  a  nearly  rectangular  area  of  two  hundred  and 
sixty  acres,  at  the  junction  of  the  Harlem  and 
Blast  rivers  at  Hell  Gktte.  Here  are  the  lunatic- 
asylum  for  males  and  the  homoeopathic  hospital, 
together  having  about  three  thousand  inmates. 
Immediately  north,  and  separated  by  Little  Hell 
Gkite,  some  two  hundred  feet  wide,  is  RandaU's 
Island,  a  shield-shaped  area  of  a  hundred  and  sixty 
acres,  and,  with  Ward's,  lying  close  to  the  city. 
Here  are  the  infants  and  Randall's  Island  hospitals, 
an  asylum  for  idiots,  a  branch  of  the  penitentiary, 
an  insane-asylum  for  the  young,  and  the  house  of 
refuge.  Advancing  a  mile,  we  find  Riker's  Island, 
for  the  exclusive  use  of  correctional  institutions,  a 
fair  domain  of  sixty  acres ;  and  yet  farther  up  the 
sound,  some  seventeen  miles  from  the  city,  the 
advanced  post  of  this  ever-growing  colonization, 
with  its  area  of  some  fifty  acres,  its  hospital  for 
incurables,  and  branch  workhouse  and  lunatic- 
asylum  (nearly  thirty-five  hundred  inmates),  and — 
the  ghastly  halting-place  of  all  this  interminable 
procession  —  Potter's  field,  with  its  myriads  of 
friendless,  dishonored  dead  :  we  reach  and  stop  at 
Hart's  Island. 

Here  are  more  than  six  hundred  acres  of  the 
fairest  islands  lying  all  the  way  close  to  the  city 
frontage,  now  become  a  rank  witness  of  its  loss 
and  shame.  Who  will  venture  an  estimate  of  the 
present  and  prospective  value  of  this  perverted, 
sequestered  real  estate,  and  the  outlay  represented 
in  its  multiplied  structures?  Add  to  these  assets 
of  the  Board  of  commissioners  of  charities  and 
corrections  a  fleet  of  transports  for  the  service  of 


more  than  sixteen  thousand  colonists,  Bellevue 
hospital,  the  various  buildings  in  the  service  of 
the  department,  the  hospital  service  at  police 
stations,  ambulances,  equipments,  prison  vans,  then 
the  police  stations  and  properties,  the  jails  and 
prisons,  and  a  just  allotment  of  court  and  justioe^ 
chambers,  where  the  selections  are  made  and  the 
harvest  of  tares  gathered, —  this  is  but  a  fraction 
of  cost  and  loss  to  the  people, — a  shameful  invest- 
ment, which,  as  will  shortly  appear,  feeds  the 
sources  and  energies  that  exact  it. 

We  must  not  lose  sight  of  the  millions  spent  in 
the  erection  and  support  of  foundling-asylums^ 
reformatories  of  various  sorts  and  uses,  dispen- 
saries, children's  aid  societies,  infirmaries,  and 
hospitals  founded  and  sustained  by  individual 
and  private  beneficence,  —  all  part  of  the  great 
total  exactions  wrung  from  the  public  thrift,  and 
turned  aside  from  legitimate  uses  and  benefits  to 
the  nourishment  and  maintenance  of  this  terrible 
under- world. 

It  is  equally  impossible  to  measure  the  yearly 
outlay  in  this  account  with  social  waste.  The 
board  of  commissioners  alone  send  in  eslimatea 
for  their  own  disbursements  for  1886,  amounting 
to  $1,947,607.50.  According  to  the  city  comptrol- 
ler's report  for  1888,  the  appropriations  for  asy- 
lums, reformatories,  and  charitable  institutions, 
presumably  outside  such  as  are  committed  to  the 
care  of  the  commiesioners  of  charities  and  correc- 
tions, was  $1,029,953.58,  and  this  had  in  1885 
grown  to  $1,108,957.51.  This  total  ratio  of  growth 
in  the  increasing  cost  of  social  waste  must  not  be 
lost  sight  of,  for  the  colonies  grow  by  a  visibly 
advancing  ratio:  so  does  the  cost  in  all  the 
municipal  departments  having  special  care  of 
them  ;  while  the  conservative  reparative  institu- 
tions lag  behind  the  constantly  increasing  devel- 
opment of  the  city,  llie  Board  of  education,  for 
example,  for  ten  years  past,  scarcely  breaks  the 
even  tenor  of  an  annual  appropriation,  which  fell 
to  $3,400,000  in  1879,  and  rose  to  $8,769,086  in 
1874,  and  only  reached  $3,750,000  in  1888.  These 
data  are  drawn  from  the  comptroUer's  report  of 
1883.  Later  accoimts  might  throw  light  upon  this, 
apparent  decline  in  the  educational  enterprise  of 
the  city.  In  this  hurried  glance  at  the  schedule 
of  assets,  we  are  not  to  lose  sight  of  the  police 
department, — a  standing  army,  keeping  guard 
night  and  day,  trained,  officered,  armed,  and  paid, 
—  the  picked  brawn  and  muscle  of  the  town, 
banded  together  for  the  public  protection.  Add 
to  these  another  army  of  keepers,  attendants, 
nurses,  deputies,  resident  bodies  of  medical  men 
and  their  student  assistants,  and  we  begin  to  catch 
an  outline  of  the  magnitude  and  proportions  of 
outlay  in  money,  values,  time,  and  men,  sab- 
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tracted  from  the  normal  uses  and  functions  of 
thrift-production  hoth  in  social  and  civil  life,  both 
of  which  are  thus  far  impoverished  and  debilitated 
because  of  this  shrinkage  and  loss  in  vitality. 
Here  the  sociologist  is  baffled  ;  for  no  statistioEd 
tabulation,  however  minute  and  exact,  adequately 
or  even  approximately  represents  the  substance  of 
the  problem. 

I  do  not  review  the  physical  elements  of  this 
problem  to  arraign  the  authorities,  or  to  challenge 
the  costliness  of  the  attempt  to  meet  and  dis- 
charge an  absolute  duty :  it  is  simply  the  exaction 
of  Nemesis, — the  price  of  ignorance,  unthrift, 
sensuality,  and  crime,  which  the  people  must  pay 
in  one  shape  or  another.  The  questions  left  for 
consideration  are  the  sources  of  social  waste,  and 
the  practical  hinderances  in  the  way  of  their 
municipal  relief  and  correction. 

The  sources  mostly  lie  far  back  out  of  sight,  and 
in  unexpected  places.  Among  these  is  the  press- 
ure of  labor,  especially  women's  labor ;  and  the 
tens  of  thousands  of  young  girls  literally  impris- 
oned over-hours  at  the  sewing-machine,  behind 
the  counters  of  stifling,  shops,  in  cigar-factories 
and  at  tenement-house  tobacco-work,  in  factories 
innumerable,  where  the  fever  of  competition  feeds 
on  the  blood  and  brain  of  girls  and  children,  with 
the  inevitable  poisoned  air,  insufficient  nutrition, 
and  exhaustive  toil,  constitute  one  of  the  most 
perilous  sources  of  suppljL  for  the  vicious  and 
criminal  classes.  Hunger,  desperation,  unendur- 
able tension  of  nerve  and  muscle,  are  all  the  time 
goading  thousands  toward  mercenary  profligacy. 
These  conditions  are  not  only  unfriendly  to  virtue 
and  chastity :  they  create  and  intensify  those 
critical  conditions  that  breed  shame  and  dishonor. 
Virtuous,  easy-going  ladies  and  gentlemen  must 
get  their  haberdashery  at  bargain  prices,  even  at 
the  yeariy  immolation  of  hecatombs  of  girl  and 
women  workers  who  are  literally  starved  into  the 
ranks  of  the  falling  and  fallen.  Among  all  the 
thousands  who  drift  into  the  island  population, 
there  are  found  few  exceptions  to  this  experience. 
Poverty,  lust,  and  drink,  —  these  three,  —  and 
their  progeny,  profligacy  and  crime,  cover  nine- 
ienths  of  the  social  and  moral  history  of  these  com- 
ing and  going  islanders.  The  disreputable  dance- 
balls  and  concert  dives  and  bagnios,  and  vile 
places  of  resort  of  one  kind  and  another,  all  con- 
nect with  this  range  of  hopeless,  suffering  world 
cf  women-workers. 

When  capital  and  commerce  grow  humane, 
imd  become  as  considerate  of  human  hearts  and 
lives  as  they  are  of  machinery,  vehicles,  horses, 
and  other  useful  appliances  of  industry  and  honest 
increase,  then,  and  not  sooner,  will  this  diabolic 
waste  of  womanhood  be  checked  and  stayed. 


Note  again  the  viperous  nests  of  friendless  and 
orphaned  boys  and  lads  who  herd  in  out-of-the-way 
covers  in  or  about  the  city,  without  homes,  teach- 
ing, or  training;  the  progeny  of  criminals,  or 
paupers,  or  drunkards  ;  getting  keenness  and  ani- 
mal ferocity  out  of  their  hardships,  and  a  training, 
of  its  kind,  for  the  full-grown  thief,  burglar,  and 
murderer. 

Mr.  Delamater  of  the  New  York  police  depart- 
ment, after  careful  estimate,  states  *'  that  sev- 
enty-five per  cent  of  our  convicts  are  city  bom 
and  bred,"  and  adds,  **that,  of  the  2,576  inmates 
of  the  three  state  prisons  of  New  York  on  Sept  80, 
1884,  1,615,  or  68.8  per  cent,  were  from  Kings  and 
New  York  counties.** 

The  secretary  of  the  National  prison  association 
writes  more  conjecturally  but  more  emphatically : 
'<  I  looked  over  .  .  .  my  list  of  cases  which  I  have 
investigated  personally,  and  find  that  more  than 
four-fifths  of  the  wrong-doers  were  either  bom  in 
cities,  or  had  become  residents  of  cities  when  very 
young.  ...  If  you  had  asked  <  as  between  large 
towns  and  city,  and  country  bred  children,'  I  should 
have  been  obliged  to  add  almost  the  other  fifth.*' 

"The  celebrated  French  reformatory,  Mettrai, 
has  since  its  foundation  admitted  8,580  youth- 
ful inmates:  707  of  these  were  the  children 
of  convicts;  584,  'natural*  children;  221,  found- 
lings ;  504,  children  of  a  second  marriage ;  808, 
those  whose  parents  live  in  concubinage ;  and 
1,542,  children  without  either  father  or  mother  '* 
(Vnt  vitiU  d  Mettray,  Paris,  1868). 

'*  According  to  Dr.  Bittinger  (Transactions  of 
the  national  congress,  p.  279),  of  the  7,068  inmates 
of  the  reformatories  of  the  United  States  in  1870, 
fifty-five  per  cent  were  orphans  or  half-orphans.** 

M.  de  Marsaugy,  a  clever  French  author,  in 
writing  of  the  causes  of  juvenile  crime  in  France, 
says  that  '*  a  fifth  of  those  who  have  been  the  ob- 
jects of  judicial  pursuit  are  composed  of  orphans, 
the  half  have  no  father,  a  quarter  no  mother,  and, 
as  for  those  who  have  a  family,  nearly  all  are 
dragged  by  it  into  evil  **  (Moralisatum  de  Venfance 
ooupabUf  p.  18). 

The  precocity  of  the  criminal  classes  is  notorious 
and  portentous.  It  sets  back  year  by  year,  imtil 
the  courts  have  long  since  iiassed  the  teens,  and 
children  under  twelve  are  t^een  in  the  prisoner's 
dock  with  growing  frequency,  for  serious  mis- 
demeanors and  crimes.  The  police  confess  the 
practical  difficulty,  not  so  much  of  exterminating, 
as  of  repressing,  these  nests  of  juvenile  outcasts, 
who  prove  more  formidable,  even,  than  bands  of 
adult  outlaws.  Something  is  done  towards  de- 
pleting this  threatening  element,  under  the  action 
of  the  Children's  aid  society  and  the  various  half- 
penal  reformatories.     But  these  latter  too  often 
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lend  out  graduates,  ripe  in  the  vilest  lore  of  evil, 
contracted  while  under  the  costly  care  and  train- 
ing of  the  state. 

Superintendent  Kellogg  of  The  charity  organi- 
zation society,  in  an  address  before  the  American 
association  of  social  science,  1886,  states  :  — 

"In  1888  every  twelfth  commitment  by  the 
courts  of  New  York  was  either  of  a  girl  under 
twenty,  or  of  a  boy  under  fourteen  years  of  age  : 
of  the  former  there  were  2,054,  and  of  the  latter, 
2,118,  a  total  of  4,172.  At  the  same  time  there 
were  thousands  of  children  drawn  from  the  poor, 
permanently  lodged  in  the  public  correctional  in- 
stitutions and  the  fifteen  or  twenty  reformatories 
of  the  city.  Those  youth  who  have  fallen  into 
police  custody  are  probably  lost  for  any  good  pur- 
pose to  the  community ;  and  that  loss,  it  will  be 
seeUf  is  greater  pecuniarily  and  numerically  than 
that  caused  by  preventable  death.  As  a  social 
disease,  their  presence  in  the  community  is  inju- 
rious beyond  computation,  since  an  infiltration 
goes  on  from  them  through  gradually  enlarging 
areas  of  society.  Nor  is  their  depravity  like  the  ca- 
lamity that  comes  with  a  blow,  and  then  all  is  over. 
Having  reached  adolescence,  they  go  on  from  year 
to  year,  dependent,  predatory,  contaminating." 

We  have  taken  too  superficial  an  estimate  of 
the  tramp  population  in  its  relation  to  social  waste 
and  disorder. 

The  following  statistics  were  taken  from  the 
Annual  report  of  the  Board  of  police  justices  of 
the  city  ojf  New  York,  for  1884 :  '*  6,275  persons 
were  arrested,  or  appeared  in  the  police  courts  of 
New  York  City,  in  1884,  against  whom  a  charge 
of  vagrancy  was  preferred ;  and  of  this  number, 
5,892  were  convicted  upon  competent  "testimony 
or  upon  their  own  confession." 

Comparison  with  former  years. 


Tear. 

NUMBKR  iRRArOMKD. 

NUMBKR  CONVICTBD. 

Males. 

Females. 

Tital. 

Males. 

Females. 

Total. 

1874 

1,751 

1,888 

3,189 

1,672 

1,293 

2,866 

18S3 

8,012 

2,606 

6,6ffi 

2.787 

2.4JM 

6,171 

1884 

8,688 

2,687 

6,276 

8,872 

2,620 

6,892 

**  The  number  of  persons  arrested  upon  the  charge 
of  disorderly  conduct  in  1884  was  28,606.  Of  these, 
there  were  convicted  and  fined,  or  held  to  bail 
for  good  behavior,  20,811." 

Comparison  with  former  years. 


VKAn 

NUMBBR  ARRAIOHRD. 

NUMBBR  OOBYIOTBD. 

Males. 

Females. 

Total. 

Males. 

Females. 

Total. 

1874 
1888 
1884 

18,668 
16,978 
19,944 

7,126 
7,611 

8,758 

20,698 
28,888 
88.696 

7,068 
10,617 
18,141 

4,699 
6,196 
7,170 

11, WW 
16,718 
80^811 

**  The  registration  bureau  of  The  charity  OEgan- 
ization  society  of  New  York  City  records  a  list  of 
71,882  different  families,  or  a  total  population  of 
285,000  individuals,  involved  in  mendicancy  or 
dependence  "  (i26por<  of  Charity  organization  ao^ 
dety,  1886). 

This  waste  shows  a  deadly  apathy,  a  dying-out  of 
purpose,  a  fatal  estrangement  from  home,  family, 
and  society,  for  which  there  has,  as  yet,  been 
found  neither  remedy  nor  cure.  This  tramp  dae^ 
grows,  and  grows  dangerous  and  desperate  too, 
and  is  chargeable  with  an  increasing  number  of 
outrages,  assaults,  and  crimes  against  both  prop- 
erty aud  person.  The  island,  the  almshouse,  and 
workhouses  do  not  reach  or  touch  their  cases,  for 
they  gather  physical  endurance  and  resources 
from  fresh  campaignings  across  country,  until 
rounded  up  again  by  winter  weather  in  the  great 
cities.  Even  the  dead  weight  of  this  class,  like 
sheer  moral  inertia,  rests  like  an  incubus  upon  the 
community ;  a  species  of  leprosy,  in  short,  that 
spreads  while  it  kills,  surely  if  slowly.  This  dia* 
couraged,  cowed,  broken-down  class  is  likely  to 
increase,  under  a  civilization  which  develops  mfl- 
lionnaires  and  monopolies  out  of  the  feebleness- 
and  misfortunes  of  the  masses.  Strange  illustra- 
tions of  this  soulless  work  of  disintegration  may 
be  found  any  and  every  day  in  hospital,  peniten- 
tiary, almshouse,  insane-asylum,  or  morgue. 

But  well-to-do  labor^  legitimate,  hopeful  indus- 
try, insensibly  contribute  their  quota  in  the  mul- 
titudes, who,  too  heavily  handicapped  in  the 
struggles,  in  the  irresistible  spirit  of  emulation 
and  haste  for  riches  that  stimulates  and  fires  on  all 
sides,  succumb  to  some  form  of  mania  or  insanity. 
The  inmates  of  these  insane-asylums  are  largely- 
overworked,  over-anxious  lives,  thrown  out  of 
gearing  often  by  a  very  slight  obstruction,  —  lives 
too  far  collapsed  to  resist  an  appetite  or  passion 
which  might  hardly  rufiQe  the  equipoise  of  a  ro- 
bust nature. 

The  heredity  of  evil  is  an  element  of  incalculable 
significance,  the  fearful  roUing-up  or  rolling-down 
from  generation  to  generation,  through  all  the 
ages,  of  the  weakness,  vice,  and  moral  darkness 
of  the  past.  The  increase  is  more  than  com- 
pounded. It  spreads  and  penetrates  in  every 
direction  without  spending  or  diluting  its  death- 
dealing  vigor.  Evil  is  gregarious,  it  is  prolific. 
It  grows  into  a  society  of  its  own,  well  named 
the  half  or  under  world.  It  stamps  its  offspring 
indelibly.  It  not  only  inbreeds  to  deadlier  pur- 
pose :  it  grows  by  what  it  captures,  defiles,  and 
ftnnflftlg  in  some  vital,  hopeless  way  to  itself.  No 
man  or  woman  who  is  *  sent  up '  to  these  colonies 
ever  returns  to  the  city  scot-free.  There  is  a  lien^ 
visible  or  hidden,  upon  his  or  her  present  or. 
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future,  which  too  often  proveB  stranger  than  the 
best  purposes  and  fairest  opportunities  of  social 
rehabilitation.  The  under-world,  with  the  police 
and  detective  forces  i>ractically  in  its  interest, 
holds  in  rigorous  bondage  every  unfortunate  or 
miscreant  who  has  once  '  served  time.*  There  is 
often  tragic  interest  in  the  struggles  of  these  in- 
snared  wretches  to  break  away  from  the  meshes 
spun  about  them.  But  the  maelstrom  has  no 
bowels  of  mercy ;  and  the  would-be  fugitives  are 
flung  back  again  and  again  into  the  devouring 
whirlpool  of  crime  and  poverty,  until  the  end  is 
reached  on  the  dissecting-table  or  in  Potter*s 
field.  Men  who  insist  on  breaking  with  this 
tyrannous  fellowship  are  often  driven  to  seek 
refuge  among  the  various  institutions  on  the 
islands  in  menial  or  half-menial  service  as  helpers, 
messengers,  or  orderlies,  under  the  beggerly  wages 
of  the  department,  as  a  better  alternative  than  a 
life  at  large,  constantly  imperilled  by  the  threats 
and  allurements  of  evil  association. 

A  serious  percentage  of  this  waste  is  thrown  at 
our  doors  by  emig^tion.  *'  Less  than  forty-eight 
per  cent  of  the  criminals  convicted  in  the  police 
courts  of  the  city  of  New  York  in  1884  were 
native  bom.  Of  the  total  number,  61,845,  the 
United  States  contributed  24,511 ;  Ireland,  16,849 ; 
Germany,  5,272 ;  England,  1,801 ;  Italy,  1,707 ; 
other  countries,  2,205  *'  {Annual  report  of  Board 
of  police  justices,  New  York,  1884).  Thus,  while 
it  is  not  properly  our  own,  we  become  charged 
with  its  care  and  cost.  Many  of  the  old  abuses 
have  given  way  before  a  more  intelligent  and  dis- 
criminating legislation  ;  and  the  penitentiaries, 
workhouses,  and  almshouses  of  Europe  no  longer 
engage  in  the  systematic  and  whoIe»EUe  deporta- 
tion of  their  paupers  and  criminals  to  our  shores. 
But  in  the  large  volume  of  a  growing  and  desir- 
able immigration,  the  casualties  and  exhaustion 
of  ocean  travel,  epidemics,  and  misfortune,  leave 
many  stranded  and  helpless  in  this  great  city. 

But  the  crowning,  almost  inclusive  source  of 
public  injury  is  unquestionably  strong  drink  and 
drunkenness.  Yet  the  people  pocket  a  hush  or 
conscience  money  of  half  a  million  or  so  yearly, 
and  then  legalize  or  explicitly  connive  at  the 
establishment  of  more  than  ten  thousand  drinking- 
plaoes  in  tiie  city.  The  moralist  and  social  re- 
former have  for  generations  shouted  in  our  ears 
and  spread  before  our  eyes  tlie  terrible  statistics 
of  this  most  inhumane  and  inhuman  traffic. 
Judges  from  the  bench  take  up  and  repeat  the  re- 
frain. Science  and  philanthropy,  hand  in  hand, 
demonstrate,  expostulate,  and  threaten  ;  yet  the 
bribe-taking  goes  on,  and  the  city,  for  its  yearly 
dole  of  half  a  million,  lets  loose  this  army  of 
Incendiaries,  more  dreadful  than  conflagrations. 


more  deadly  than  pestilence,  more  destructive 
than  the  field  of  battle.  It  is  no  metaphor  to 
attribute  this  moribund,  hopeless,  repulsive,  ex- 
crescence population  to  the  parentage,  of  strong 
drink  ;  for  drink  and  debauchery  are  inseparable, 
and  poverty  and  crime  and  pestilence  are  their 
progeny.  If  drink  and  lust  furnish  three-fourths 
of  the  criminals,  they  are  more  lavish  yet  with 
the  almshouse,  and  they  have  a  busy  hand  in  fill- 
ing the  wards  of  the  hospitals.  Elimina^  or 
shorten  within  hygienic  limits  the  traffic  in  strong 
drink,  and  these  institutions  of  waste  would  in  a 
decade  shrivel  and  shrink  well-nigh  out  of  sight 

What  can  the  moralist  or  scientist  do  by  way  of 
resuscitation?  Very  little  at  best.  The  flotsam 
and  jetsam  are  mere  shreds  and  fragments  of 
wasted  lives.  Such  a  ministry  must  begin  at  the 
sources,  —  is  necessarily  prophylactic,  nutritive, 
educational.  On  these  islands  there  are  no  flex- 
ible twigs,  only  gnarled,  blasted,  blighted  trunks, 
insensible  to  moral  or  social  influences. 

The  physician,  priest,  and  turnkey  share  a  com- 
mon outlook  of  nearly  baffled  hopelessness;  and 
almost  the  sole  blossom  —  the  sole  fair  and  precious 
jewel  to  be  found  in  this  w*orldof  refuse  and  deso- 
lation —  is  the  culture  of  a  stronger,  surer  medical 
science,  and  the  training  and  education  of  minis- 
trants  for  the  sick-room  and  hospital  wards.  And 
the  sole  ground  of  hope  and  amelioration  lies  in 
the  rigid  enforcement  of  a  more  practical  civU 
service,  and  in  the  vigilant,  gratuitous,  and  inex- 
pensive supervision  of  the  State  board  of  charities, 
whose  stated  and  fearless  probings  into  dark,  un- 
suspected comers,  whose  scientific  insight  and 
humane  devotion  to  their  unwelcome  mission,  have 
instituted  or  energized  every  project  or  reform  for 
betterment  thus  far  attempted  in  our  municipal 
institutions. 

The  hinderances  in  the  work,  and  the  conditions 
unfavorable  and  even  hostile  to  its  best  adminis- 
tration, lie  in  full  sight  of  every  thinking  observer. 

First,  we  note  the  illogical  and  most  unrighteous 
affiliation  between  crime  and  poverty.  'Chari- 
ties' and  'corrections,*  forsooth,  some  diabolic 
Malaprop  surely  linked  these  terms  in  unequal  fel- 
lowship. What  have  criminals  to  do  with  the  sick 
and  poor,  and  why  should  conditions  morally  more 
widely  separated  than  the  poles  be  literally  hand- 
cuffed in  mutual  ignominy  ?  The  relation  between 
crime  and  poverty  is  no  more  essential  than 
between  crime  and  wealth.  It  is  not  for  a  so- 
called  modem  civilization  to  smirch  and  befoul  a 
condition  in  life  in  itself  honorable,  reputable,  and 
of  a  certain  dignity,  by  involuntary  association 
with  the  tramp,  harlot,  thief,  and  assassin.  There 
is  a  charity  called  for  at  the  hands  of  the  munici- 
pality which  suffers  unendurable  shame  and  affront 
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under  this  duplex  administration  of  charity  and 
correction.  There  is  much  pitiable,  unfortunate, 
blameless  poverty  finding  shelter  in  the  hospitals 
and  at  the  almshouse.  Why  should  it  be  thrust 
into  intolerable  contrast  with  shameful,  dissolute 
pauperdom  ?  Keep  the  abused  term  *  pauper,'  if 
it  must  be,  to  mark  the  latter  herd ;  but  leave 
*  poverty '  and  *  the  poor '  to  the  patient,  long-en- 
during, suffering,  and  often  heroic  victims  of  fail- 
ures, .  that  fall  under  the  wheels  of  success  or 
monopoly.  To  such,  a  true  life  pays  involuntary 
courtesy  as  to  the  maimed,  unshapely,  helpless 
victims  of  the  battle-field.  Because  of  this  grace- 
less confusion  and  breach  of  duty,  much  that  even 
municipal  charities  might  undertake  and  accom- 
plish is  now  hopelessly  out  of  reach. 

The  conclusion  is  irresistible  that  a  fatality  lurks 
in  the  very  organization  of  the  board  of  manage- 
ment. Here  is  the  sphere  where  there  is  a  demand 
for  the  soundest  philanthropist,  the  matured  stu- 
dent in  sociology,  together  with  the  bravest  and 
wisest  medical  service.  Such  alone  are  comx)etent 
to  look  after  and  administer  this  settlement  of 
social  waste.  There  is  natural  congruity  in  this 
postulate.  Financiers,  we  say,  for  banking,  trust 
funds,  and  the  public  treasury  ;  metallurgists  and 
chemists  and  engineers,  for  mining ;  learning, 
logic,  and  eloquence,  for  the  forum  :  that  is,  the 
specialidt  full  ripe  for  his  specialty.  But  how  is  it 
with  this  board  who  have  so  long  been  in  plac«  ? 
Here  and  there  the  tonic  presence  of  a  strong  per- 
sonality has  been  felt ;  but  who  is  so  weak  or 
stupid  as  to  identify  the  board,  under  its  present 
constitution,  with  these  necessary  interests  in  the 
life  of  the  community? 

And  here  we  are  forcibly  confronted  with  a 
monstrous  anomaly,  and  it  is  the  constant  peril  of 
this  whole  field  of  municipal  administration.  The 
Board  of  commissioners  of  charities  and  correc- 
tions, together  with  its  entire  system  from  greatest 
to  least,  from  centre  to  outpost,  is  in  abject  slavery 
to  municipal  politics,  is  a  recogpiized,  hopeless 
appendage  of  the  '  machine.'  It  does  not  spring 
frankly  and  wisely  from  the  popular  suffrage.  It 
has  no  freedom,  no  will,  no  autonomy.  On  the 
contrary,  it  is  honeycombed  with  bureaucracy  and 
ofELcialism  ;  and  the  powers  that  move  and  manipu- 
late every  member  of  this  great  constituency  are 
as  far  removed  above  their  heads  as  the  chess- 
player above  the  pieces  he  manipulates.  This  is 
the  inherent  vice  of  a  system  which  relegates  the 
administration  of  the  under-world  of  social  waste 
to  the  machine  and  its  politicians  :  for  at  the  out- 
aet  a  vicious  circle  is  established.  The  dram-shops 
are  the  spawning-grounds  of  municipal  politics 
and  politicians.  Yet  these  same  dram-shops  are 
chiefly  responsible  for  the  existence  and  growth  of 


the  very  institutions  over  whose  fortunes  the  poU* 
ticians,  their  other  progeny,  have  come  to  preside. 
What  else  could  happen  than  has  steadily  happened, 
—  perpetual  jostlings,  abuse  of  discipline,  tamper- 
ing with  the  courts,  muddling  of  justice,  and  an  im- 
passable chasm  which  separates  between  a  time- 
serving officialism  and  the  scientific  and  profes- 
sional superintendencies,  —  a  deadlock  which  dis- 
courages, if  it  does  not  paralyze,  the  esprit  de  corps 
of  medical  administration ;  which  withholds  the  in- 
centive for  legitimate  emulation,  and  reduces  the 
men  who  devote,  and  not  unfrequently  surrender, 
their  lives  to  the  standing  of  tide-waiters  under  the 
bidding  of  an  irresponsible  board,  which  is  itself  no- 
thing better  than  an  accident  in  political  evolution  ? 
The  machine  is  supreme ;  and  the  commissioners 
rattle  their  own  handcuffs  of  partisan  servitude 
while  reducing  this  array  of  employees  and  subor- 
dinates to  the  lock-step  of  partisan  bondage.  The 
same  process  is  going  on  in  the  kindred  depart- 
ments of  municipal  administration,  as  the  Depart- 
ment of  public  works,  the  Fire  department,  and 
the  Board  of  education.  Pickings  and  stealings, 
the  building-up  of  snug  fortunes,  the  judicious 
nursing  of  thrifty  opportunities,  are  insignificant 
elements,  if  they  really  lie  in  the  subject.  The 
crowning  injustice,  the  superlative  cruelty,  lies  in 
the  fact  that  this  gravest  trust  from  the  people  is 
become  at  once  the  toy  and  makeshift  of  profes- 
sional politicians. 

When  the  Board  of  commissioners  of  charities 
and  corrections  shall  come  to  be  made  up  of  phi- 
lanthropists, men  versed  in  sociology,  who  accept 
a  duty  toward  the  people  as  the  highest  and  most 
inviolable  of  trusts,  instead  of  men  who  regard 
public  office  as  personal  property ;  men  who  live 
above  all  entanglements  of  political  chicanery,  — 
then  there  will  be  found  ways  for  checking  and 
lec'sening  this  current  of  social  waste,  even  if  it 
may  never  be  absolutely  arrested,  and  moral  dis- 
infectants, deturgent  and  tonic  energies,  be  brought 
to  bear  directly  and  hopefully  upon  these  imper- 
illed thousands. 

L.  L.  Seaman,  M.D.,  LL.B., 

Late  chief  of  staff  of  the 

BlackwelVs  Island  Jiospitals, 


FROM  THE  THIRD  TO  THE  SEVENTH 
YEAR  OF  CHILDHOOD, 

M.  Perez,  in  the  present  volume,  continues  his 
study  of  *  The  first  three  years  of  childhood,'  which 
lias  been  made  familiar  to  English  readers  by  the 
translation  under  the  direction  of  Mr.  SuUy.  Our 
author  thinks  that  these  four  years  form  a  distinct 
period  in  child-development,  —  more  so,  at  any 

L'enfant  de  troU  a  §ept  aiu.  Par  BsKRAmD  Pbrbs.  Paris, 
BamUre,19».    8*. 
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rate,  than  that  from  the  third  to  the  sixth  or  the 
eighth  year,  —  and  is  ready  to  employ  the  same 
psychological  method  of  observation  in  this  study 
as  in  the  former  one.  The  task  is  more  difficolt 
as  the  subject  is  more  complex.  Apart  from  the 
author's  rather  characteristic  French  diffust^ness, 
the  work  bears  the  evidence  of  its  being  the  first 
attempt  to  write  the  psychology  of  this  period  of 
childhood.  As  the  book  is  addressed  to  a  rather 
popular  audience,  the  dilTuseness  is  not  so  serious 
a  fault  as  it  would  be  if  the  subject  were  capable 
of  that  scientific  treatment  which  is  as  yet  only  an 
ideaL  One  who  appreciates  the  difficulty  of  the 
task  will  be  lenient  towards  the  defects  <lue  to  the 
newness  of  the  subject.  It  is  perhaps  rather  an 
unfortunate  period  for  writing  the  book  :  the  evi- 
dences are  abimdant  that  in  ten  or  fifteen  years  it 
will  be  possible  to  write  a  better  and  more  scien- 
tific work.  Great  credit  is  due  M.  Perez  for  ven- 
turing into  this  new  field. 

At  the  very  outset  an  important  point  is  touched 
upon.  As  we  pass  from  infancy  to  childhood,  it 
becomes  less  possible  to  make  precise  statements. 
Children  under  three  years  will  differ  considerably 
in  the  development  of  their  powers;  but  these 
differences  are  insignificant,  compared  to  those 
between  various  children  of  six  or  of  seven  years 
of  age.  Here,  again,  that  suggestive  analogy  be- 
tween the  infancy  of  the  individual  and  the  race 
seems  to  hold :  savages,  like  young  children,  have 
no  real  geniuces. 

This  important  fact  at  once  changes  the  method 
of  study.  For  some  problems,  statistics  should  be 
called  upon,  for  which  kindergartens  and  schools 
should  be  ready  to  furnish  the  material.^  This 
part  of  the  subject,  M.  Perez  has  almost  entirely 
neglected.  Where  this  method  is  inapplicable,  one 
is  thrown  upon  the  insight  and  pbychological  tact 
of  the  observer,  —  a  faculty  closely  allied  to  the 
insight  into  human  nature  attributed  to  novelists 
and  dramatists.  It  is  a  quality  of  mind  more 
feminine  than  masculine  (witness  George  Eliot) ; 
and  thus,  while  the  father  is  better  suited  to  stmly 
the  psychic  activity  of  the  first  three  years, — 
requiring,  as  it  does,  an  unprejudiced,  matter-of- 
fact  observer,  —  the  mother's  tact  will  do  better 
with  the  next  four  years. 

M.  Perez  has  little  to  say  of  the  physical  devef- 
opment  of  this  period,  but  confines  his  attention 
to  the  higher  psychical  processes,  such  as  memory, 
association,  imagination,  abstraction,  inference, 
emotions,  will.  He  prefaces  the  discussion  of  each 
with  the  current  psychological  views  upon  the 
topic,  and  then  treats  of  its  place  in  the  child's 

1  For  an  example  of  taoh  a  atady,  tee  *  The  oontenta  of 
elilldreii*a  mlnda,*  by  Q.  Stanley  Hall,  in  PrinetUm  revUw, 
May.  1888. 


mind.  Many  interesting  points  are  touched  upon, 
a  few  of  which  may  be  here  noticed. 

At  the  end  of  the  third  year,  no  remembrance 
of  the  first  two  years  remains  :  the  child  can 
with  difficulty  recognize  objects  after  an  eight 
or  ten  months'  absence.  In  some  cases  the 
environment  of  the  second  year,  though  forgot- 
ten at  the  age  of  four,  is  recalled  at  the  age 
of  six.  Ap[>arently,  the  growth  in  the  brain 
has  made  the  impression  more  easily  reviv- 
able.  But  the  mere  retentive  power  is  strongly 
active,  and,  according  to  Bain,  is  at  its  maximum 
between  the  sixth  and  the  twelfth  years.  This  is 
the  period  the  educator  uses  to  store  the  mind  with 
raw  materials,  the  multiplication -tables,  and  so  on. 
M.  Perez  found,  that  of  a  class  of  children  six  to 
seven  years  of  age,  asked  to  repeat  a  short  passage 
after  three  hours*  interval,  only  a  very  few  could 
do  so  correctly,  while  two-thirds  made  from  three 
to  six  mistakes.  At  the  age  of  ten,  the  mere 
tenacity  of  memory  has  reached  its  height,  tlie 
best  memories  have  come  to  the  front,  and  special 
aptitudes  of  memory  begin  to  show  themselves. 

M.  Perez  is  quite  warm  in  his  advocacy  of  the 
naturally  optimistic  bent  of  childhood.  He  regards 
physiological  temperament  as  an  important  factor 
in  one's  philosophic  views  ;  holds  that  children 
fed  on  mUk  and  fruit  have  a  calm  and  sweet  im- 
agination, while  those  who  over-indulge  in  meats, 
spices,  and  sugar  are  ardent  and  capricious ;  and 
thinks  that  the  pipe,  beer,  and  meat  diet  have 
much  to  do  with  the  German  form  of  that '  aristo- 
cratic neurosis,*  pessimism.  A  well-fed,  healthy 
child,  whose  temperament  is  naturally  sanguine 
and  nervous,  with  a  touch  of  the  lymphatic,  whose 
circulation  is  quick,  whose  functions  are  con- 
stantly growing  and  adapting  themselves  to  their 
environment  (which,  according  to  recent  theories, 
is  the  definition  of  pleasui^),  is  on  a  good  path  to 
optimism.  The  rale  of  pain  as  an  educator  leaves 
the  stage  early :  life  doubtless  begins  with  much 
pain  ;  but,  as  soon  as  the  habit  of  growth  has  well 
set  in,  the  whole  life  of  children  is  pleasure-giv- 
ing, with  a  savage-like  indifference  to  pain.  Child- 
ish improvidence,  and  shortness  of  memory,  re- 
duce moral  pains  to  a  minimum.  His  imaginary 
troubles  (80  essential  a  part  of  our  own  troubles)  are 
few  and  distant     Childhood  is  selfish  and  happy. 

A  German  writer  has  written  a  pamphlet  on  the 
'  Lies  of  children.'  The  word  must  be  understood 
in  a  wider  than  the  usual  sense.  The  distinction 
between  the  actual  and  the  imaginary,  the  objec- 
tive and  the  subjective,  is  not  as  sharp  and  clear 
to  children  as  to  us.  Their  world  is  more  aldn  to 
that  of  the  poets,  where  it  is  allowable  to  idealise 
common  facts,  and  spice  the  truth  with  a  pinch  of 
fiction.    A   child  of  six  will  often  tell  an    on- 
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truth  knowingly  to  get  out  of  scrapes,  to  shift  the 
blame  on  others,  to  arouse  a  laugh  and  thus 
change  the  subject,  and  do  it  with  great  logical 
acuteness.  An  emotional  element  often  enters; 
fright  makes  them  unable  to  clearly  tell  what  has 
happened;  distrust  of  adults  often  acts  in  the  same 
way.  One  must  gain  the  child's  confidence  to  be 
able  to  correct  the  fault.  It  is  only  under  bad 
treatment  or  hereditary  taint  that  the  habit  be- 
comes a  serious  moral  fault :  in  its  typical  phase 
it  is  simply  a  stage  in  the  intellectual  development 
of  the  child. 

The  dawn  of  self -consciousness  is  an  interesting 
stage  in  child-growth.  This  M.  Perez  very  justly 
divides  into  two  parts:  the  first  is  the  age  at 
which  the  child  distinguishes  its  person  as  a  thing 
apart  from  other  external  things,  and  which  M. 
Perez  puts  at  ten  months,  although  Preyer*s  child, 
more  than  one  year  old,  caught  hold  of  its  arm 
as  an  external  object ;  the  second,  the  age  at  which 
it  recognizes  itself  as  the  centre  of  the  emotions, 
thoughts  in  which  it  lives.  This  is  not  clearly 
done  until  the  age  of  five  or  six :  at  about  that 
age  the  child  has  ample  material  for  taking  the 
introspective  attitude,  and  studying  his  own  per- 
sonality. Lotze,  it  may  be  noted,  considered  the 
attention  to  one's  self  which  a  new  dress  causes, 
as  an  important  agent  in  the  development  of  self- 
consciousness. 

The  log^c  used  by  children  is  an  interesting 
topic.  The  unconscious  processes  of  thought 
must  be  included  under  this  term.  When  the 
child  says  it  avoids  the  fire  because  it  bums,  it 
goes  through  an  unconscious  syllogistic  process. 
But,  having  little  knowledge  of  general  proposi- 
tions, its  deductive  processes  are  very  rudimen- 
tary. The  induction  has  the  same  faults  as  that  of 
hasty  reasoners, — generalization  on  too  slim  a  basis. 
If  the  uniformity  of  nature  is  the  guiding  princi- 
ple of  induction,  evidently  one  who  has  had  little 
experience  of  this  uniformity  will  go  astray  in  his 
logic.  Little  Jack  concludes  that  men  do  not  go 
to  church  because  his  father  does  not. 

The  emotions  of  the  first  years  are  vivid,  tran- 
sient, and  naive.  The  child's  actions  are  largely 
impulsive :  it  has  no  reasoned  moral  algebra.  It 
has  a  meagre  conception  of  time :  it  lives  in  the 
present,  and  future  ills  have  little  meaning.  A 
child  usually  overrates  its  own  powers,  is  sanguine 
and  selfish.  The  higher  sentiments,  aesthetic  and 
moral,  depend  largely  on  education. 

The  development  of  the  will  includes  a  motor, 
an  intellectual  and  an  emotional  element.  With 
the  development  of  the  muscular  sjrstem,  its 
acts  come  to  coincide  more  and  more  with  its 
intentions.  The  repressing  of  unnecessary, 
partly  reflex  manifestations  is  one  of  the  most 


serious  tasks  of  childhood.  It  requires  all  the 
skill  of  the  parent  and  educator  to  make  the  child 
a  useful,  mentally  economical  member  of  society, 
without  killing  out  that  nalveU  and  naturalness 
of  development  so  difficult  to  retain  amid  the  arti- 
ficiality of  modem  society.  It  is  here  that  the 
formation  of  habit  as  a  saver  of  time  and  energy 
becomes  all-important. 

Perhaps  this  sampling  sufficiently  indicates  the 
contents  of  the  work  of  M.  Perez.  It  opens  a  rich 
field.  Those  who  come  after  will  be  glad  to  profit 
by  his  experience.  Joseph  Jastrow. 


WORK   OF  THE  MAINE    AGRICULTURAL 
EXPERIMENT-STATION. 

This  modest  report  of  eighty Hseven  pages  covers 
the  work  of  the  station  from  its  foundation,  July 
1,  1885,  to  June  80,  1886,  and,  though  small,  is  a 
model  of  what  such  reports  should  be.  The  first 
portion  is  devoted  to  the  fertilizer  control  work, 
and  contains  analyses  of  seventy-five  samples  of 
fertilizers  and  fertilizing  materials,  together  with 
explanations  of  the  principles  on  which  the 
<  valuation  *  of  fertilizers  is  based. 

The  second  portion  of  the  report  is  of  more 
general  interest,  and  contains  the  results  of  sev- 
eral feeding  experiments.  Determinations  of  the 
digestibility  of  indian-com,  corn-meal,  and  com 
groimd  with  the  cob,  when  fed  to  a  pig,  showed 
that  the  meal  was  much  more  completely  digested 
than  the  whole  com,  while  the  percentage  diges- 
tibility of  the  com-and-cob  meal  was  below  that 
of  the  whole  com.  A  computation  based  on  the 
proportion  of  com  to  cob  in  the  com  used  showed, 
that,  if  we  assume  the  com  of  the  com-and-cob 
meal  to  have  had  the  same  digestibility  as  the  whole 
com,  about  one-ninth  of  the  cob  was  digested. 

Some  experiments  on  milk-production  showed 
a  decided  gain  to  result  from  substituting  cotton- 
seed-meal for  a  portion  of  the  corn-meal  of  a 
ration  consisting  of  hay  and  corn-meal.  Similar 
experiments  by  Armsby  at  the  Wisconsin  experi- 
ment-station have  given  the  opposite  result ;  but 
in  discussing  these,  the  director.  Prof.  W.  H. 
Jordan,  shows  that  the  apparent  conflict  is  due  to 
differences  in  the  conditions  of  the  experimenta 
ip  the  two  cases.  A  similar  advantage  was  found 
to  result  from  the  use  of  cottonseed-meal  in  fat- 
tening steers. 

Professor  Jordan's  report  is  noteworthy  for  its 
clearness  of  statement  and  its  scientific  spirit. 
The  experiments  are  planned  with  a  definite  pur- 
pose, and  the  results  are  discussed  in  a  way  to 
render  them  intelligible  to  any  thinking  farmer. 

Annual  report  of  the  Maine  fertilizer  control  and  agri- 
cuUwral  expaHmeni-fto^icm,  18t»-86.  Augusta,  State,  1888. 
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COMMENT  AND  CRITICISM, 
Contagious  pleuro-pneumonia  has  broken  out 
to  such  an  extent  in  Illinois  as  to  call  for  most 
prompt  and  vigorous  measures  on  the  part  of  the 
state  authorities.  This  disease  has  prevailed  in 
this  country  to  a  greater  or  less  extent  among  the 
bovine  species  since  1845,  when  it  was  introduced 
in  Brooklyn  from  Holland.  Kings  county  and  the 
city  of  Brooklyn  have  been  hot-beds  of  this  form 
of  cattle-plague  from  that  time  to  the  present. 
The  state  authorities  attempted  some  years  ago  to 
eradicate  it,  but  failed.  The  local  health  authori- 
ties have  also  endeavored  spasmodically  to  root  it 
out,  but  it  still  exists  to  a  greater  or  less  extent  on 
the  western  end  of  Long  Island.  We  notice  in 
the  daily  press,  that  the  owners  of  the  distilleries 
in  the  west  who  profit  by  the  sale  of  swill  to  the 
owners  of  the  cows  in  the  affected  districts  claim 
that  there  is  no  danger  from  the  milk  of  the 
diseased  cows,  as  tiiey  do  not  >ield  any.  This 
claim  is  utterly  without  foundation.  The  milk 
becomes  reduced  in  quantity,  but  often  continues 
to  be  secreted  throughout  the  attack.  This  effort 
is  made  to  delude  the  authorities  and  the  public, 
in  the  fear,  that,  if  compelled  to  de8tn)y  such  milk, 
their  revenue  will  be  much  reduced.  The  pro- 
ducers of  swill-milk  need  the  closest  watching. 
Any  one  who  will  feed  his  stock  upon  such  food 
will  not  hesitate  to  i)alm  off  uiK>n  the  public  the 
milk  from  the  most  diseased  animals  as  being 
'  pure  Orange  county  milk.*  The  [)eople  of  the 
whole  United  States  are  affected  by  unwholesome 
meat,  which  finds  its  way  into  the  Chicago  stock- 
yards, and  have  a  right  to  demand  of  the  authori- 
ties, niuniciiNil,  state,  and  national,  that  every 
precaution  shall  be  taken  to  keep  from  the  shambles 
animals  sick  or  su8i)ected  to  be  affected  with  any 
disease  which  tends  to  produce  sickness  in  the 
coD:nimers.  Fortunately,  there  is  little  danger 
from  the  milk  for  those  at  a  distance,  but  the  re- 
frigerator-cars may  bring  to  the  door  of  every  one 
the  meat  of  animals  killed  in  the  slaughter-houses 
of  Chicago. 

The  supeb visors  of  Kings  cx)unty,  N.Y.,  are 
bearing  the  onus  of  the  charge  of  interfering  with 

No.  101.~1H80. 


the  proper  care  and  recovery  of  the  inpane  poor  of 
that  county.  Although  a  large  sum  of  money  has 
been  expended  to  purchase  a  farm  at  St.  Johnland, 
Long  Island,  with  the  object  in  view  of  removing 
at  the  earliest  possible  moment  the  innane  who 
are  now  crowded  in  the  Flatbush  asylum,  and 
although  every  financial  provision  has  been  made 
to  erect  cottages  for  their  proper  protection,  still 
this  board  neglects,  week  after  week,  and  month 
after  month,  to  take  such  action  as  will  make  pos- 
sible the  attainment  of  this  end  so  much  to  be 
desired,  and  for  which  philanthropists  have  been 
working  for  so  many  years.  The  general  impres- 
sion prevails  that  the  supervisors  are  actuated  by 
motives  which  are,  to  say  the  least,  very  question- 
able, and  the  press  is  calling  the  attention  of  the 
grand  jury  to  the  matter. 


The  notice  that  Hachette  of  Paris  is  issuing 
a  series  of  historical  and  archeological  monographs 
of  French  towns  is  important  as  showing  the  in- 
creasing desire  to  make  history  sometliing  more 
than  a  dreary  record  of  rulers  and  wars,  and  to 
-  make  it  tell  the  story  of  the  people.  In  this  series 
the  volumes  on  Blois,  Tours,  Rheims,  Nimes, 
Cliartres,  le  Mans,  Angers,  Nantes,  St.  Malo,  and 
Dinard,  are  already  published.  In  the  records  of 
these  towns  and  in  their  development  are  to  be 
learned  valuable  lessons,  and  much  of  by  no 
means  antiquated  social  and  political  interest.  In 
centres  like  these  the  people's  life  was  truly  lived, 
and  it  remains  for  the  conscientious  and  industri- 
ous historian  to  reveal  it  to  us.  In  England,  sim- 
ilarly, the  cathedral  towns  and  the  various  shires 
are  receiving  attention ;  and  American  scholars 
are  describing  our  early  town  and  village  societies, 
as  well  as  tracing  the  development  and  adminis- 
tration of  our  large  cities.  Thus  history  is  made ; 
and  it  is  owing  to  the  broader  and  clearer  idea  of 
what  history  really  means,  wluch  now  prevails, 
that  students  are  tiu-ning  in  increasing  numbers 
to  these  important  sources  of  information. 

Glanders  is  reported  to  exist  among  the 
horses  of  Brooklyn  and  in  a  large  stable  at  Coney 
Island.  It  is  believed  to  have  been  spread  hj 
means  of  the  watering-troughs,  the  affected  animals 
soiling  the  troughs  with  the  discharge  of  the  nos- 
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trils,  which  thus  communicatee  the  disease.  In- 
fecting the  horses  is  not  the  only  danger  to  be 
feared  :  numerous  cases  are  on  record  where 
grooms,  and  others  whose  duties  brought  them  in 
contact  with  the  diseased  animals,  have  become 
themselves  diseased,  and  have  in  most  cases  suc- 
cumbed after  suffering  the  most  excruciating 
torture.  The  health  and  other  officials  should 
make  every  effort  to  discover  infected  horses,  and 
to  isolate  them  until  they  can  be  destroyed.  The 
probabilities  of  recovery  arc  so  slight,  and  the  dan- 
ger both  to  animals  and  man  so  great,  that  the 
retention  of  the  glandered  beasts  in  public  stables, 
or  their  passage  through  the  streets,  should  not 
be  permitted.  Like  the  Indian,  the  only  good 
glandered  horse  is  a  dead  one. 


The  bad  effectts  of  the  use  of  circular  curves 
on  city  railways  is  shown  in  a  striking  way  in 
Philadelphia,  where  the  cable-road  on  Market 
Street  has  to  make  eight  right-angle  turns  (four 
for  each  track)  in  passing  around  the  public  build- 
ings on  Broad  Street.  The  harm  is  not  only  in 
the  sudden  development  of  centrifugal  force  in 
passing  from  the  straight  tangent  to  the  circular 
arc,  but  also  in  the  sudden  starting  and  stopping 
of  a  moment  of  rotation  —  a  turntable  movement 
— as  the  car  runs  on  and  off  the  curve.  In  pass- 
ing around  the  curve,  every  car  is  rotated  through 
ninety  degrees  at  a  uniform  rate ;  much  as  if  an 
engine  on  a  turntable  were  suddenly  set  turning, 
then  moved  steadily,  until  it  as  suddenly  stopped. 
It  is  manifest  that  great  strains  are  caused  by  such 
violent  changes  of  motion,  not  only  on  the  cars, 
but  on  the  cables  as  well ;  and  it  would  be  worth 
while  to  go  to  much  trouble  and  expense  in  the 
construction  of  parabolic  curves  in  the  beginning, 
to  save  wear  and  tear  in  the  long-run.  Horse-cars 
feel  the  bad  effects  of  circular  curves  less  than 
the  cable-cars,  because  the  velocity  of  the  former 
can  be  adjusted  to  the  occasion  by  goo<l  driving ; 
while  the  latter  move  steadily  and  rapidly,  with- 
out any  allow^ance  for  the  strain  on  the  cars  and 
the  stretch  of  the  cable  that  the  curves  produce. 
It  is  curious  that  so  antiquated  a  device  as  the 
circular  curve  should  survive  in  a  construction 
involving  so  much  special  and  ingenious  arrange- 
ment as  a  cable-road. 


those  who  look  upon  it  as  an  evil  only  Beoond  to 
that  connected  with  the  excessive  use  of  aloohoL 
Tea  is  spoken  of  as  an  agreeable  cerebral  stimu- 
lant, quickening  intellectual  operations,  remoTing 
headache  and  fatigue,  and  promoting  cheerfulneBB^ 
and  a  sense  of  weU-being.  When  it  is  used  to  ex- 
cess, the  digestive  and  nervous  systems  are  espe- 
cially affected.  There  is  no  doubt  that  there  are 
cases  of  dyspepsia  caused  by  the  inordinate  use  of 
strong  tea ;  and  it  is  also  a  matter  of  cammon 
observation  that  sleeplessness,  palpitation  of  the 
heart,  and  nervous  irritability  often  follow  the 
prolonged  use  of  this  beverage.  Tea-drinkers,  l^ 
which  we  mean  those  who  use  tea  to  excess,  are 
to  be  found  in  all  classes  of  society.  The  fact 
should  be  impressed  upon  such  persons,  that  tea  is 
not  a  food,  and  cannot  therefore,  without  risk  to 
health,  be  substituted  for  articles  of  diet  which 
form  both  flesh  and  bone. 


Another  fatal  result  from  the  administiar 
tion  of  chloroform  is  reported  from  Dallas,  Tex. 
The  patient  was  a  vigorous  Swede  forty-one  years 
of  age.  He  was  suffering  from  diseased  bone, 
due  to  a  gimshot  woimd  received  during  the  late 
war.  There  were  two  of  the  most  careful  and 
skilful  physicians  present,'  who  exhausted  all 
available  means  for  his  restoration  to  life,  but 
their  efforts  were  fruitless.  This  case  illustrates 
in  a  most  striking  manner  the  great  and  unavoid- 
able danger  connected  with  the  use  of  chloroform 
as  an  anaesthetic  in  surgical  operations.  This 
patient  was  examined  prior  to  its  administration^ 
and  pronounced  free  from  any  heart  or  other 
disease  which  would  contra-indicate  the  use  of 
chloroform  ;  and  yet  while  the  anaesthetic  was 
being  given,  with  the  surgeon's  finger  on  the  pulse 
to  detect  the  first  evidence  of  danger,  the  heart 
stopped  beating  instantly,  nor  was  there  any 
pulsation  after  that  moment.  As  we  have  already 
said,  and  as  we  propose  to  continue  to  say  when- 
ever opportunity  offers,  the  administration  of 
chloroform  in  surgical  operations  is  ordinarily 
unjustifiable,  and,  unless  the  surgeon  can  give 
some  good  reason  for  using  it  instead  of  ether, 
he  should  be  held  civilly  and  criminally  responsi- 
ble in  case  of  the  death  of  his  patient. 


The  oonsuhftion  of  tea  has  become  so 
Enormous  as  to  have  suggested  a  study  of  its 
effects  upon  the  health  of  the  people.    There  are 


Much  has  been  written  on  the  subject  of 
mysterious  noises,  which  in  most  cases,  if  intelli- 
gently inquired  into,  would  be  fotmd  to  have  no 
mystery  at  all  about  them.  A  professor  at  Phila- 
delphia recently  recorded  that  at  a  certain  hour 
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each  day  one  of  the  windows  in  bis  house  rattled 
in  the  most  violent  mapner.  On  coDsulting  the 
local  railway  time-table,  he  could  find  no  train 
running  at  the  hour  specified  ;  but  on  examining 
another  table,  which  included  a  sepcurate  line,  he 
found  that  a  heavy  train  passed  at  the  time  at  a 
distance  of  several  miles  from  his  house.  He  then 
referred  to  the  geological  formation  of  the  ground 
between  the  two  points,  and  at  once  saw  that 
there  was  an  outcropping  ledge  of  rock  which 
formed  a  link  of  connection  between  the  distant 
railway  line  and  his  home.  It  was  the  vibration 
carried  by  this  rock  from  the  passing  train  that 
rattled  the  window. 

A   REMARKABLE  LAND-SLIDE, 

The  U.  S.  geological  survey  has  learned  from 
Mr.  C.  W.  Cross,  engaged  in  field-work  at  Denver, 
Col.,  the  particulars  of  a  remarkable  land-slide 
near  Cimarron,  Gunnison  county,  wliich  was  de- 
scribed in  the  local  patters  as  an  eartlKjuake. 
Professor  Fambam,  of  the  Nebraska  state  normal 
school,  who  chanced  to  he  in  the  neighborhood, 
had  personally  visited  the  scene  of  the  supposed 
earthquake  ;  and  when  he  called  upon  Mr.  Cross, 
and  described  the  appearance  of  the  region,  the 
fissures  formed,  etc.,  the  latter  inferred  tliat  a 
serious  disturbance  must  have  occurred  along  the 
line  of  faulting  on  the  west  side  of  the  Trident 
mesa,  indicated  on  the  Hay  den  maps.  As  soon 
as  practicable,  Mr.  Cross  went  to  Cimarron.  He 
found  the  locality  about  nine  miles  south  of  that 
town,  on  the  east  side  of  the  west  fork  of  the 
Cimarron  River.  Between  the  two  forks  of  the 
Cimarron  is  a  mesa  capped  by  eruptive  rock,  the 
valleys  on  either  side  being  eroded  out  of  creta- 
ceous rocks,  apparently  the  clays  of  the  Colorado 
group.  The  area  involved  extends  from  the  Imse 
of  the  cliffs  of  eruptive  rock  forming  the  top  of  the 
mesa,  down  the  slo()es  toward  the  valley  bottom, 
nearly  to  the  e<lge  of  the  belt  of  timber.  Such  a 
crumpling  of  the  surface  had  taken  place,  — 
throwing  down  forests  in  inextricable  confusion, 
pushing  the  ground  up  into  ridges,  and  leaving 
fissure-like  depressions,  —  that  the  assumption  by 
untechnical  persons  of  an  earth(]uake  as  the  cause 
was  not  surprising  ;  but,  after  a  two-days'  ex- 
amination, Mr.  Cross  satisfied  himself  that  there 
had  been  no  earthquake,  but  a  remarkable  land- 
slide, involving  an  area  of  nearly  two  square  miles. 
It  was  evident  that  the  surface  of  the  ground  had 
become  loosened  from  the  underlying  clay  beds, 
probably  in  consequence  of  the  sepage  of  water, 
and  that  a  movement  of  the  area,  starting  at  its 
upper  end,   bad  been  thereby  instituted  in  the 


direction  of  the  mesa.  The  lower  portion  having 
moved  less,  or  not  at  all,  the  ground  there  had  been 
most  thoroughly  ridged,  fissured,  compressed,  and 
overlapped,  in  such  a  manner  that  trees  had  been 
overthrown,  little  ponds  drained  and  new  ones 
formed,  and  the  courses  of  smaU  streams  changed. 
Ranchmen  living  near  by  had  preceivedno  tremor 
or  other  eviden<;e  of  earthquake  disturbance,  nor 
could  they  tell  when  the  movement  took  place ; 
but  they  agreed  in  saying  that  the  rainfall  had 
been  unusually  heavy.  Evidences  were  found  of 
similar  land-slides  of  earlier  date,  at  various  places 
along  the  valley,  and  it  seems  clear  that  such 
slides  must  have  played  an  important  part  in  shap- 
ing out  the  valley  depression. 


THE  1886  PRINCETON  SCIENTIFIC  EXPE- 
DITION, 

After  a  most  successful  working  season  of  over 
ten  weeks,  the  Princeton  scientific  expedition  has 
returned  from  its  explorations  in  the  Bridger  beds, 
south-western  Wyoming,  and  the  White  River 
country,  north-eastern  Utah.  It  will  be  remem- 
bered by  those  familiar  with  the  history  of  bad 
land  explorations  that  this  is  the  sixth  expedition 
that  Princeton  has  sent  out  to  the  west.  Since 
1877,  Prof.  W.  B.  Scott  and  his  coadjutors  have 
worked  in  the  Bridger  beds  and  Bitter  Creek 
country  of  Wyoming,  in  the  White  River  of  Da- 
kota coimtry,  in  the  Yellowstone  region,  and  now 
in  the  White  River  basm  in  Utah.  Tlie  result  is 
that  the  Princeton  museum  lias  now  a  splendid 
collection  of  American  fossils,  less  complete,  it  is 
true,  than  Professor  Marshes  collection  at  New 
Haven,  but  in  some  important  respects  quite  equal 
to  it. 

The  ex{)edition  this  year  started  in  June  last, 
under  Professor  Scott's  personal  direction  ;  but, 
after  the  first  two  weeks,  he  was  obliged  to  retiun 
east,  and  his  place  as  leader  and  director  of  the 
work  was  taken  by  Mr.  Francis  Speir,  jun.,  of 
Princeton  (1877),  who  has  had  wide  experience  in 
the  western  bad  lands.  Mr.  Speir  had  under  his 
command  seven  men  (mostly  Princeton  students), 
a  guide,  and  a  cook. 

Fort  Bridger  was  the  original  base  of  supplies, 
and  the  first  working  camp  was  on  Henry's  Fork, 
an  important  tributary  of  Green  River,  about 
thirty-five  miles  south  of  the  fort.  Work  was 
begun  near  the  spot  where  a  fine  skull  of  Uinta- 
therium  was  found  last  year,  and  careful  search  re- 
sulte<i  in  exhuming  the  remainder  of  the  skeleton 
nearly  complete,  and  in  excellent  preservation. 
Twin  Buttes,  a  ppot  some  thirty  miles  to  the  east, 
was  the  second  working  camp,  and  in  that  vicin- 
ity was.  found  an  extraordinarily  perfect  skeleton 
of  Mesonyx  ;  and  it  is  believed  that  Princeton  will 
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now  poflsess  the  only  skull  of  a  carnivore  of  the 
American  eocene. 

This  work  on  the  south  slope  of  the  Uintah 
Mountains  was  only  preparatory  to  the  main  aim 
of  the  expedition,  — the  exploration  of  the  little- 
known  White  River  country.  The  passage  of  the 
Uintahs  was  quite  difficult,  for  the  climbing  is 
very  steep  and  the  road  very  poor.  The  road 
bears  off  to  the  eastward,  and  crosses  the  range 
at  an  elevation  of  over  ten  thousand  feet.  The 
scenery  was  very  wild  and  grand,  and  the  air 
delightful.  The  nights  were  always  very  cold, 
and  on  the  night  of  July  25  there  was  a  severe 
frost.  The  descent  into  the  Ashley  valley  on  the 
south  slope  is  very  fine,  and  the  views  toward 
Salt  Lake  City  in  the  west,  and  the  Colorado 
mountains  in  the  east,  superb.  The  valley  of 
Ashley's  Fork,  another  tributary  of  Green  River, 
has  by  wonderful  irrigation  and  great  care  become 
of  much  agricultural  value,  and  is  now  support- 
ing a  considerable  population,  almost  entirely  Mor- 
mon. From  the  settlement  of  Ashley  to  Ouray, 
the  agency  of  the  Uncompahgre  Ute  Indians,  is  a 
long,  hot  ride  of  thirty-five  miles  through  a  desert 
country  in  which  some  of  the  cafion  formations 
cure  most  curious. 

Ouray  agency  is  on  the  west  bank  of  the  Green 
River,  just  above  the  mouths  of  White  River, 
flowing  in  from  the  east,  and  Duchesne  River,  a 
tributary  from  the  north  and  west.  Green  River 
was  crossed  here, — a  work  of  great  difficulty, 
because  of  the  swiftness  of  the  current  and  quick- 
sand bottom,  — and  the  march  continued  almost 
due  east,  following  the  noith  bank  of  White 
River.  Camp  was  idtched  in  a  small  cottonwood 
grove,  the  only  trees  for  miles  and  miles,  in  a 
bend  of  the  river,  and  work  prosecuted  from  there. 
No  fossils  were  foimd  within  two  miles  of  camp, 
and  at  the  conclusion  of  the  work  the  ride  out 
was  from  twelve  to  fourteen  miles.  The  expedi- 
tion's work  was  well  organized  ;  and  men  detailed 
to  dig  out  and  pack  followed  the  prospectors,  who 
located  the  fossiliferous  strata  and  particular  out- 
croppings  of  bone.  No  bones  of  any  account  were 
found,  save  in  the  two  white  or  gray  strata,  the 
one  lying  at  the  base  of  the  buttes,  and  the  other 
some  thirty  feet  above  it,  with  two  distinct  strata 
intervening. 

Tlie  prospectors  soon  discovered  much  of  inter- 
est and  value  ;  and  when  camp  was  broken,  and 
the  march  back  begun,  some  twelve  or  fourteen 
hundred  pounds  of  fossils  were  ready  for  trans- 
port. Every  thing  was  packed  with  greatest  care  ; 
cotton,  tissue-paper,  wTapping-paper,  canvas  sacks, 
and  thin  gunny  sacks  being  used  for  teeth  and 
joints,  and  all  save  cotton  being  used  in  every 
instance. 


Of  Am3niodon,  which  the  expedition  desixed 
particularly  to  get,  numerous  fragments  were  ob- 
tained, enough  to  make  one  nearly  complete  skel- 
eton and  the  major  part  of  several  others.  Tapir- 
oids  were  found  in  great  abundance,  and  it  is  not 
improbable  that  careful  study  will  reveal  some 
unique  specimens  among  the  finds  of  this  expedi- 
tion. The  bones  are  not  all  in  the  best  preserva- 
tion, though  some  are  in  a  far  better  state  tlian 
others  found  immediately  adjoining.  The  real 
scientific  value  of  the  expedition  will  only  be 
known  when  the  authorities  of  the  museum  make 
a  careful  study  and  description  of  the  bones 
found. 

The  weather  on  White  River  was  intensely  hot 
by  day,  and  very  hot  even  at  night.  Mosquitoes 
were  in  abundance;  and  the  river-water,  while 
not  strongly  alkali,  is  warm  and  insipid.  There 
is  absolutely  no  vegetation  save  grease-wood  and 
scanty  sage-brush,  and  no  animal  life  beyond 
small  snakes  and  lizards  and  a  few  rabbits.  The 
snow-topped  Uintah  range  was  in  full  view,  and 
thunder-showers  could  be  seen  there  daily.  But 
in  this  White  River  desert  it  never  rained,  and  it 
was  asserted  that  it  had  not  rained  there  since 
April,  1885. 

The  third  week  in  August  the  White  River 
country  was  left  behind,  and  the  long,  slow  march 
over  the  mountains  began.  Perhaps  the  country 
was  left  none  too  soon,  for  the  Indians  were  very 
insolent,  and,  even  on  crossing  the  mountains, 
General  Crook  was  passed  going  into  that  country 
with  a  detachment  of  cavalry  and  infantry  to 
locate  a  new  military  post,  as  a  safeguard  against 
Indian  treachery  and  violence. 

The  expedition  is  greatly  indebted  for  its  com- 
fort to  the  aid  rendered  in  outfitting  by  the  war 
department  and  the  quartermaster-general  of  the 
state  of  New  Jersey,  and  for  courtesies  extended 
by  the  officers  at  Fort  Bridger  and  the  officials  at 
the  Ouray  agency.  For  its  scientific  success,  it  is 
indebted  to  the  untiring  energy  and  ability  of  its 
conductor,  Mr.  Francis  Speir,  jun.,  of  South 
Orange,  N.J.  •  N.  M.  B. 


THE  LONOEVITY  OF  GREAT  MEN. 

The  conclusion  that  the  intellectual  giants  of  the 
race  are  favoreil  by  an  abundance  of  years  on  the 
scene  of  their  heroic  activity,  and  are  thus  further 
differentiated  from  theu*  more  common  fellow-men, 
seems  natural,  and  has  been  accepted  upon  evi- 
dence which,  in  a  less  pleasing  conclusion,  would 
be  considered  ridiculously  insufficient,  and  even 
false.  The  usual  method  of  attempting  to  answer 
the  question  whether  great  men  are  longer-lived 
than  others,  is  to  prepare  a  list  of  the  ages,  at 
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death,  of  a  number  of  eminent  men,  take  the 
average  age,  and  compare  it  with  a  similar  aver- 
age of  a  number  of  ordinary  men,  or  even  with 
the  average  lifetime  of  the  race,  and  in  this  way 
to  make  the  results  speak  decidedly  in  favor  of  the 
superior  longevity  of  great  men.  All  that  such  a 
method  can  prove  (and  this  it  does  prove)  is  that  it 
takes  long  to  become  great.  It  neglects  to  con- 
sider that  a  select  class  of  men  is  dealt  with, 
and  that,  to  be  even  potentially  included  in  this 
class,  one  must  liave  lived  a  certain  number  of 
years. 

For  example  :  in  an  article  translated  in  the 
Popular  science  monthly  for  May,  1884,  it  is  argued 
that  astronomers  are  a  long-lived  race  because  the 
average  life-period  of  1,741  astronomers  is  64  years 
and  8  months.  An  average  human  life  is  only  88 
years  ;  but,  as  one  cannot  be  an  astronomer  before 
adult  life,  the  author  takes  the  expectation  of  life 
at  18  years,  which  is  61  years,  and  thus  makes  an 
excess  of  over  8  years  in  favor  of  astronomers. 
He  also  divides  his  astronomers  into  four  degrees 
of  eminence,  and  finds  that  those  of  the  first  rank 
live  longer  than  those  of  the  second,  and  they  in 
turn  longer  than  those  of  the  third,  and  so  on, 
thus  implying  tliat  the  best  astronomers  are  most 
favored  with  years.  The  true  conclusion  is,  that 
it  takes  longer  to  become  a  first-rank  astronomer 
than  it  does  to  become  a  lees  eminent  one.* 

If  great  men  were  great  from  their  infancy,  and 
we  had  the  means  of  ascertaining  this  fact,  the 
method  would  be  correct.  But  as  it  is,  we  must 
define  in  some  way  or  other  what  we  mean  by 
greatness,  and  then  fix  the  average  age  at  which 
it  becomes  possible  to  dihtinguish  an  amount  of 
talent  sufficient  to  enable  its  possessor  to  be  en- 
rolled in  the  ranks  of  the  great  as  already  defined. 
What  is  known  as  the  <  expectation  of  life*  at  any 
number  of  years  tells  the  most  probable  age  at 
death  of  one  who  has  attained  the  years  under  con- 
sideration :  a  conipariE>on  of  this  age  with  the  age 
at  death  of  great  men  will  decide  whether  they  are 
longer-lived  or  not. 

The  attempt  was  made  to  select  about  280  to 

>  Mr.  GaltoD  (Hereditary  geniu$^  p.  84)  bas  allowed  him- 
•«lf  to  nefcleot  a  similar  conaideratlon.  Id  giTlngtbe  num- 
ber of  men  In  each  olaaa  that  the  population  of  the  United 
Kingdom  would  haTe  between  certain  aget,  be  gives  46  aa 
the  number  of  men  of  class  O  (»  yery  high  degree  of  eml- 
Denoe)  between  the  ages  90  and  8i\  and  only  il  such  men  be- 
tween 40  and  BO  years.  But  this  cannot  be  true,  because 
only  a  yery  small  proportion  of  men  could  possibly  attain 
the  eminence  requisite  to  be  classed  smongtbe  G*s  in  iM  to 
80  years,  while  almost  all  (of  those  who  will  attain  it  at  all) 
will  haye  attained  it  before  the  end  of  their  fiftieth  year. 
And  this  oonsideration  far  outbalances  the  excess  in  abso- 
lute number  of  men  between  the  former  ages  oyer  those 
between  the  latter.  8imilarly  the  failing-off  in  the  number 
of  men  of  class  g^  i.e.,  idiots,  from  decade  to  deoadCf  would 
be  more  rapid  than  in  ordinary  men, —a  fact  which  the 
tables  fail  to  show. 


800  of  the  greatest  men  that  ever  lived.*  Throw- 
ing out  about  80  of  the  doubtful  names,  there 
remain  250  men,  about  whom  the  statement  is 
hazarded  that  a  list  of  the  250  greatest  men,  pre- 
pared by  another  set  of  persons,  will  not  materi- 
ally differ  from  our  list,  as  far  as  all  the  purposes 
for  which  it  is  to  be  used  are  concerned.  From 
this  list  I  have  selected  at  random  a  set  of  men  of 
whom  it  was  probably  easy  to  fix  the  age  at  which 
they  had  done  work  which  would  entitle  them  to 
a  place  on  this  list,  or  work  which  almost  inevi- 
tably led  to  such  distinction :  it  is  a  date  about 
midway  between  the  first  important  work  and  the 
greatest  work.  The  average  of  over  60  such  ages 
is  87  years  ;  which  means,  that,  on  the  average,  a 
man  must  be  87  years  old  in  order  to  be  a  candi- 
date for  a  place  on  this  list.  The  real  question, 
then,  If,  How  does  the  longevity  of  this  select  class 
of  87-year-old  men  compare  with  that  of  more 
ordinary  individuals?  The  answer  is  given  by  the 
expectation  of  life  at  87  years,  which  is  20  years, 
making  the  average  age  at  death  66  years.  And  this 
is  precisely  the  age  at  death  of  these  60  great  men ; 
showing,  that,  as  a  class  (for  these  60  may  be  con- 
sidered a  fair  sample),  great  men  are  not  distin- 
guished by  their  longevity  from  other  men. 

Further  interesting  conclusions  can  be  drawn  if 
we  divide  the  men  into  classes,  according  to  real 
psychological  and  physiological  differences  in  the 
ways  of  manifestation  of  the  several  kinds  of 
genius.  It  is  almost  surprising  how  well  the  ordi- 
nary trinity  of  faculties  —  intellect,  emotions,  and 
wiU — accomplishes  this  purpose.  Greatness  seems 
to  api^ear  either  in  a  brilliant  thought,  a  deep  feel- 
ing, or  a  powerful  will.  Under  men  of  thought 
would  be  included  philosophers,  scientists,  histori- 
ans, etc.  ;  under  men  of  feeling,  poets,  musicians, 
religionists,  etc.  ;  under  men  of  action,  rulers, 
commanders,  statesmen,  etc.  Before  comparing 
the  relative  longevity  ofthese  three  classes  of  men, 
I  assure  myself  that  the  period  at  which  greatness 
begins  to  be  possible  does  not  materially  differ  *  in 
the  three  classes,  and,  as  was  done  in  the  former 
case,  I  exclude  all  cases  of  unnatural  death.  I 
find  that  men  of  thought  live  69.5  years,  or  8.6 
years  longer  than  ordinary  men  ;  while  the  lives 
of  men  of  feeling  are  8  years,  those  of  men  of 
action  5  years,  shorter  than  those  of  average  men, 
—  a  conclusion  that  agrees  with  the  commonly 

1  The  names  were  selected  by  three  others  and  myself, 
while  engaged  in  a  study  of  what  might  be  called  the  natural 
history  of  great  men.  The  process  of  selection  waa  most 
rigid  and  careful,  by  a  system  which  it  would  take  too  long 
to  describe. 

<  Mr.  Sully  {Nineteenth  century,  June,  1800)  has  shown 
that  men  of  feeling  are  more  precocious  than  men  of 
thought :  but  the  difference  in  the  age  at  which  their  first 
great  work  is  done,  though  In  fay  or  of  men  of  feeling,  is  yery 
slight  Indeed. 
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accepted  view  on  the  subject.  If  we  subdivide 
these  three  classes,  we  find,  that,  while  all  classes 
of  men  of  thought  live  longer  than  ordinary  men, 
the  moralists  live  longest,  scientists  coming  next ; 
that  among  the  men  of  feeling  the  religionists 
alone  live  the  full  period  of  life,  while  poets'  lives 
are  5  years,  and  musicians*  lives  8  years,  too 
short ;  that,  of  men  of  action,  rulers  and  com- 
manders both  fail  to  complete  the  full  term  of 
life  by  4  years.  One  sees  from  these  statements 
(which,  however,  in  their  detail  at  least,  must  be 
accepted  with  hesitation,  owing  to  the  fewness  of 
examples)  that  the  kind  of  psychical  and  physical 
activity  pursued,  influences  the  life-period  ;  that 
certain  types  of  genius  are  apt  to  die  yoimg,  whDe 
others  are  particularly  favored  with  a  full  allow- 
ance of  years. 

The  question  of  longevity  becomes  important 
when  we  consider  that  through  it  the  leaders  of 
civilization  are  allowed  to  exercise  their  impor- 
tant fimction  a  few  years  longer,  thus  enabling 
more  great  men  to  be  alive  at  the  same  time ;  and 
that,  by  its  tendency  to  be  inherited  by  the  off- 
spring, the  children  of  great  men  will  begin  life 
with  a  better  cliance  of  reaching  maturity,  and, 
in  turn,  of  becoming  important  to  the  world,  if, 
as  we  have  reason  to  believe  it  would,  the  genius 
of  their  ancestors  has  left  its  traces  in  them. 

Joseph  Jastrow. 


PARIS  LETTER. 
There  is  a  good  deal  of  discussion  going  on  at 
present  concerning  the  Municipal  laboratory  in 
Paris.  This  laboratory,  as  is  knovm,  was  estab- 
lished in  order  to  furnish  to  all  persons  who  require 
them,  a  means  of  making  careful  analyses  of  all 
sorts  of  manufactured  goods,  and  especially  eat- 
ables and  drinks.  Of  course,  this  made  the  dealers 
and  manufacturers  who  sell  impure  wine,  milk, 
or  preserves  very  angry.  But  this  resentment 
showed  the  usefulness  of  the  laboratory  ;  and  not- 
withstanding the  efforts  of  some  aldermen,  whose 
votes  are  under  control  of  wine-dealers,  and  whose 
voices  are  necessary  to  them,  the  laboratory  has 
been  kept  up,  and  continues  doing  useful  work. 
The  present  discussion  concerns  salicylic  acid, 
and  has  brought  a  howl  from  the  beer-men.  The 
laboratory  considers  the  use  of  salicylic  acid  as 
hurtful,  and  wishes  all  manufacturers  who  use  it 
to  be  prosecuted.  In  1877  a  committee  appointed 
to  study  the  matter  reported,  saying  that  it  is  bet- 
ter to  forbid  the  use  of  salicylic  acid  in  the  manu- 
facture of  beer.  In  1880,  another  committee,  on 
which  were  Brouardel  and  Wtlrtz,  reported  in  a 
similar  manner,  considering  salicylic  acid  as  a 
dangerous  substance,  which  is  preservative  only 
when  used  in  such  large  quantities  as  to  render 


the  beer  toxic,  and  proposing  that  all  alimenr 
tary  substances  containing  that  acid  be  destroyed, 
and  their  sale  forbidden.  In  1881  a  law  waa  en- 
acted, forbidding  the  use  of  the  acid.  This 
brought  such  a  number  of  protestations,  that  in 
1883  the  question  was  again  brought  before  a  oomr 
mittee  composed  of  WQrtz,  Pasteur,  and  otben. 
It  reported  as  the  preceding  ones  had  done.  It 
was  immediately  decided  to  prosecute  all  manu- 
facturers of  or  dealers  in  alimentary  substances 
containing  the  acid.  But  as  the  victims  of  the 
prosecution  were  generaUy  innocent,  being  re- 
tailers, and  not  manufacturers,  a  plan  was  insti- 
tuted to  seize  upon  beer  as  it  came  into  Paris,  and 
before  it  was  sold  to  dealers.  But  there  aroee  a 
serious  difficulty.  Most  of  the  adulterated  beer 
comes  from  Germany,  and  the  law  has  no  force 
among  foreigners.  But  then  the  dealers  to  whom 
Oerman  beer  is  sent  have  it  analyzed ;  and,  if  it 
contains  salicylic  acid,  they  merely  have  to  send  it 
back.  On  the  whole,  the  course  followed  by  the 
Municipal  laboratory  is  a  very  good  one,  and 
profitable  to  public  health.  It  will  always  have 
enemies,  since  unscrupulous  dealers  will  always 
exist,  as  they  have  always  to  the  present  day ;  bat 
every  man  who  cares  for  his  health  must  be  a 
stanch  supporter  of  it. 

The  Journal  officiel  has  recently  published  the 
annual  report  on  the  statistics  of  the  population  of 
France  for  1885.  The  results  are  very  unsatisfac- 
tory. The  birth-rate  has  diminished  (it  is  922,861), 
being  smaller  than  usual  by  twenty  or  thirty 
thousand.  The  number  of  illegitimate  children  is 
larger  than  in  preceding  years,  being  more  than 
eight  per  cent  instead  of  seven.  The  death-rate 
also  has  diminished,  but  not  to  a  degree  commen- 
surate with  the  birth-rate,  which  exceeds  the 
death-rate  by  85,464.  This  difference  is  much 
smaller  than  it  was  some  ten  years  ago,  when  it 
was  140,000  or  150,000  yearly.  However,  it  must 
be  remembered  that  the  effects  of  the  war  of  1«70 
are  still  felt,  and  that  the  diminished  birth-rate 
may  be  ascribed  to  the  loss  of  a  great  number  of 
men,  who,  at  the  present  time,  would  have  been 
heads  of  numerous  families. 

M.  Paul  Bert  has  recently  created  in  Tonquin  a 
scientific  society.  He  wished  to  imitate  Napoleon 
in  Egypt,  no  doubt,  and  has  given  a  sister  to  the 
Institut  d'Egypt.  The  Bac-ki-ham-lam-vien  — 
such  is  the  name  of  the  new  academy  of  sciences  — 
has  for  its  mission  the  collecting  of  materials  for 
the  history  of  Tonquin.  Of  course,  M.  P.  Bert 
has  created  himself  president  of  the  academy,  and 
is  sole  elector.  It  is  he  who  decides  who  shall  be 
the  members :  they  must  be  of  Tonquin  blood. 

Professor  Herzen  of  Lausanne  has  published  an 
interesting  review  of  the  researches  recently  con- 
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ducted  by  two  Italian  phyriologiBtB,  oonoernixig  the 
phjrsiolQgical  action  of  the  thyroid  gland.  It  is 
known  that  the  views  held  by  the  different  invee- 
tigators  are  very  diverging,  and  that  many  are 
obliged  to  confess,  that,  though  this  gland  seems 
to  be  connected  with  blood-corpuscles,  the  exact 
relation  between  the  two  is  quite  problematic. 
liM.  Albertoni  and  Tizzoni,  the  above-mentioned 
investigators,  believe  they  have  found  out  the 
real  function  of  this  gland,  and,  after  a  careful 
study  of  blood  in  animals  deprived  of  the  gland, 
they  have  come  to  the  conclusion  that  it  gives  to 
hemiglobin  the  faculty  of  absorbing  oxygen.  The 
fact  is,  that  the  blood  of  animals  which  have  been 
deprived  of  the  thyroid  gland  contains  a  very 
small  proportion  of  oxygen.  Their  arterial  blood 
contains  lees  of  this  gas  than  does  the  venous  of 
healthy  ones;  and  the  investigators  ascribe  the 
symptoms  of  acute  cachexia  strumipriva  in  dogs 
to  this  very  considerable  diminution  of  oxygen 
which  always  follows  upon  enucleation  of  the 
gland. 

M.  Trouv6,  the  well-known  electrician,  has  re- 
cently devised  ingenious  contrivances  for  surgical 
diagnostic  purposes,  in  the  case  of  a  man  who  had 
swallowed  a  fork  and  applied  for  treatment  to  a 
surgeon  who  was  afraid  of  being  mystified.  But 
H.  Trouv^,  much  more  expert  in  electrical  matters 
than  the  surgeon,  who  understood  little  or  nothing 
on  the  subject,  and  was  more  than  usually  igno- 
rant, relieved  the  scruples  of  the  latter  in  a  very 
simple  manner.  He  devised  a  Bonde  oeaophagienne 
comected  with  an  electrical  apparatus  and  a  bell, 
and  made  in  such  a  manner  that  contact  with  a 
metallic  substance  allowed  the  passage  of  the  cur- 
rent, and  made  the  bell  ring.  The  bell  was  heard 
very  distinctly.  In  addition,  he  made  sotee  very 
simple  as  well  as  convincing  experiments,  that  the 
mirgeon  ought  to  have  thought  of.  He  placed  a 
very  sensitive  magnetic  needle  in  the  vicinity  of 
the  patient,  and  saw  the  needle  turn  towards 
him ;  he  brought  a  large  electro-magnet  into  the 
vicinity  of  the  stomach,  and,  each  time  the  cur- 
rent was  on,  the  fork  came  towards  it,  upheaving 
the  skin  and  muscles  of  the  abdominal  walls  in  a 
marked  manner  ;  and  at  length  the  surgeon  was 
convinced,  and  he  performed  the  operation. 

The  twins  of  Locana,  who  have  been  shown  in 
almost  every  town  of  Europe  as  the  successors  of 
the  renowned  Siamese  twins,  are  at  present  dying 
in  Vienna,  or  at  least  are  very  ill.  These  twins, 
now  aged  ten,  are  united  from  the  sixth  rib  down- 
wards. They  have  but  one  abdomen  and  a  single 
pair  of  legs.  One  of  these  is  under  Jacob*s  con- 
trol ;  the  other,  under  that  of  John.  They  can- 
not walk,  and  cannot  easily  keep  their  balance. 
One  is  much  stronger  and   healthier  than  the 


other,  and  eats  more :  it  is  Jacob,  and  he  keeps 
his  brother  alive.  Some  time  ago,  both  quarrelled 
over  a  toy,  and  John  got  so  excited  that  he  fell 
into  a  state  of  syncope,  or  trance,  from  which  he 
did  not  recover  till  the  next  day.  He  had  already 
had  an  illness  of  the  same  kind,  and  Virchow  of 
Berlin  had  prognosticated  that  a  second  one  would 
kill  him.  This  Jacob  knew  well :  so,  of  course, 
the  illness  of  his  brother  (an  apparently  lifeless 
body)  gave  him  all  the  more  concern,  since  the 
death  of  his  brother  would  but  shortly  precede 
his  own.  The  physicians  are  doing  their  best  to 
save  the  unfortunate  children.  Of  course,  no 
operation  can  be  thought  of  in  the  present  case. 
Even  in  that  of  the  Siamese  twins,  there  were 
great  difficulties  attending  a  surgical  intervention  ; 
and,  before  it  was  resolved  to  intervene,  death 
had  already  done  its  work.  If  the  twins  recover, 
they  will  go  to  the  states,  where  they  were  en- 
gaged, it  is  said,  at  the  rate  of  six  thousand  dollars 
per  year ;  if  not,  their  skeleton  is  already  promised 
to  a  London  anatomical  museum  for  eight  thou- 
sand pounds. 

A  schoolmate  of  M.  Marcel  Deprez,  the  able 
engineer  who  conducted  the  experiments  related 
in  one  of  my  last  letters,  concerning  the  trans- 
mission of  electric  force  at  great  distances,  pub- 
lished some  days  ago  an  interesting  paper  on  the 
biography  of  his  friend.  M.  Deprez  was  an  im- 
successful  scholar,  who  failed  to  enter  the  Eoole 
polytechnique,  but  was  remarkably  endowed  as  to 
scientific  and  mathematical  pursuits.  He  was 
extremely  religious,  and  of  a  very  militant  turn 
of  mind.  He  could  never  bear  discussion  ;  but, 
when  it  came  to  religious  matters,  he  was  a 
fanatic,  and  would,  in  the  times  when  the 
Inquisition  flourished,  have  been  an  intolerant 
and  dangerous  man.  Another  singular  trait  of 
this  able  and  gifted  scientist  is  his  hatred  for  all 
forms  of  art.  It  must  be  added  that  M.  Deprez's 
eccentricities  have  been  considerably  modified  by 
age. 

The  French  government  has  decided  to  greatly 
extend  the  department  of  ballooning  for  military 
purposes.  There  are  to  be  eight  aerostatic  sta- 
tions ;  namely,  at  Epinal,  Toul,  Verdun,  Belfort, 
Montpellier,  Grenoble,  Arras,  and  Versailles,  the 
principal  one  being  the  last  named,  which  is  also 
the  only  one  existing  at  present.  AH  the  military 
corps  will  also  be  shortly  provided  with  the  im- 
plements necessary  for  strategic  ballooning.  No 
further  progress  has  been  made  in  the  art  of 
balloon-managing :  the  problem  is  considered 
solved,  and  only  few  improvements,  of  secondary 
nature,  are  needed. 

An  interesting  case  of  protracted  pathological 
sleep  is  at  present  receiving  attention  in  the  Sal- 
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p^tri^.  It  is  that  of  an  hysterical  woman,  who, 
in  consequence  of  a  left-sided  hemiplegia,  has  been 
in  that  establishment  since  1862,  and  has  remained 
in  bed  ever  since.  This  protracted  sleep  comes  on 
in  January  generally,  sometimes  also  in  July. 
The  patient  sleeps  for  a  week  or  two,  or  even 
longer.  In  January  last,  Eudozie  Hilouin  —  such 
is  her  name  —  slept  fifty  days;  in  July,  only 
eighteen  days.  Before  falling  into  this  sort  of 
trance,  she  is  very  much  excited,  shouts,  and 
thinks  she  sees  animals  of  all  sorts.  During  the 
sleep,  her  breathing  is  irregular,  alternately  calm 
and  regular,  then  short  and  rapid.  She  is  insensi- 
ble to  pain,  and  nothing  can  wake  her.  She  eats, 
however,  what  is  given  her,  and  repels  substances 
the  taste  of  which  is  unpleasant  to  her.  She  is 
fed  with  liquids  most  of  the  time.  She  is  very  fat. 
She  weighed  280  pounds  (160  kilograms)  some  time 
ago,  but  her  weight  falls  oif  during  the  sleeping 
periods.  Before  awaking,  nervous  trembling  is 
perceptible,  and  she  laughs  immoderately.  She 
hears  during  her  sleep,  as  has  been  shown  by  a 
physician  who  has  succeeded  in  getting  her  to  do 
various  things,  in  the  usual  manner. 

An  often  and  periodically    debated  question, 
which  is  always  arising,  like  the  fabulous  Phoenix, 
is  that  of   Paris,  port  de  mer  (Paris,  a  marine 
X)ort).     Its  solution  is  not  impossible,  and  some 
day  next  century  may  see  the  big  steamers  of  the 
White  Star,  or  Cunard,  or  some  other  line,  steam 
from  New  York  directly  into  the  middle  of  Paris. 
However,  at  present  the  question  is  not  much  ad- 
vanced, since  it  rests  only  on  the  material  feasi- 
bility of  the  canal  from  the  Atlantic  to  Paris,  as 
it  did  in  the  times  of  Sully  and  Vauban.  who  had 
given  much  consideration  to  the  matter.     The  pro- 
jects are  numerous.     The  first,  that  of  Passement 
and  Billard,  in  1760,  consisted  in  increasing  the 
depth  of  the  Seine.     In  1790  the  Marquis  of  Crecy 
proposed  a  canal  going  from  Paris  to  Dieppe ;  but 
this  plan  was  not  a  good  one,  owing  to  the  }K)rous 
nature  of  tlie  layers  of  the  soil.     In   1860.   M. 
Lebreton  proposed  a  canal  one  liundred  and  sixty 
kilometres    long,   eighty  metres    wide,    and  ten 
metres  deep  ;  but  the  cost  would  have  been  enor- 
mous.    In  1869,  M.  Dumont  proposed  a  plan  simi- 
lar to  that  of  tlie  Marquis  of  Crecy,  in  which  water 
had  to  be  brought  from  two  rivers,  and  in  which 
numerous  locks  were  established.     Many  other 
plans  have  been  proposed  ;  but  tlie  best  of  all  is 
yet  of  little  use,  on  account  of  the  expense  :  it 
seems  to  be  that  of  M.  Lebreton,  as  it  does  not 
require  locks,  and  there  can  be  no  trouble  about 
the  water,  which  will  be  that  of   the  Channel. 
Some  day  or  other  it  may  succeetl,  however,  when 
progpress  in  the  mechanic  arts  shall  have  lessened 
the  expense. 


Dr.  Tanner  has  found  in  Italy  a  oompetitor, 
Succi  by  name,  who  has  undertaken  a  thirty-days^ 
fast.    He  began  the  experiment  on  the  17th  of 
August,  and  the  trial  will  soon  be  over.    The  ex- 
periment seems  to  have  been  conducted  in  good 
faith.    A  committee  of  physicians  has  been  ap* 
pointed  to  witness  the  experiment  from  beginning 
to  end,  and  the  patient  has  a  constant  body-guard^ 
relieved  twice  a  night  and  six  times  per  day,  of 
persons  who  keep  vigilant  watch  over  him,  to  pre- 
vent all  fraud.    Succi  pretends  to  be  able  to  fast 
the  thirty  days,  if  he  is  only  allowed  to  drink  some 
water,  and  some  drugs  which  he  has  prepared 
from  African  plants,  —  a  composition  which  he 
keeps  a  secret  as  yet.    He  requires  also  some  tartar- 
emetic,  olive-oil,  and  anisated  water.    The  first 
day  of  the  fast  he  drank  some  of  his  drug,  and  re- 
mained in  l>ed,  because  during  the  first  week  he 
is  generally  a  little  indisposed,  and  requires  rest 
The  ninth  day  he  took  a  drive,  and  then  a  ride, 
for  an  hour,  without  feeling  the  slightest  discom- 
fort.   Tlie  loss  of  weight  was  only  five  kilograms; 
muscular  energy  was  unabated,  as  well  as  agility. 
The  1st  of  September  the  condition  of  the  patient 
was  very  good.    He  went  to  a  bathing  establish- 
ment, and  swam  three-quarters  of  an  hour  with- 
out any  fatigue.    He  went  home  on  foot.    The 
next  day  he  ran  for  more  than  half  an  hour,  at 
gymnastic  pace.     His  muscular  energy  was  in  very 
good  order.     Succi  is  a  man  forty-five  years  old* 
who  has  travelled  a  good  deal  in  Africa,  and  has 
been  thought  mad  for  a  time  :  in  fact,  he  has  been, 
shut  up  in  a  mad-house  in  Rome.     The  herbs  from 
which  his  liquors  are  extracted  grow  in  Africa^ 
but  are  also  found  in  Italy. 

Among  recent  publications,  space  allows  only  no- 
tice for  t  wo.  One  of  them  is  a  little  book  published 
by  Professor  Forel  of  Lausanne,  concerning  the 
Lake  of  Geneva ;  Lake  Leman,  as  all  the  inhabit- 
ants of  Canton  de  Vaud  call  it,  having  some  antipa- 
thy to  the  name  of  Greneva  and  to  the  inhabitanta 
of  the  town.  This  book  is  a  very  interesting  one^ 
and  it  could  be  used  as  a  model  for  similar  works. 
Forel  gives  details  concerning  the  situation,  form^ 
altitude,  depth,  dimensions,  and  affluents  of  the 
lake  ;  the  currents  therein  ;  the  waves  and  winds ; 
the  chemical  analysis  of  the  water,  its  color,  tem- 
perature, and  singular  barometric  oscillations  (the 
seiches),  etc.  A  good  part  of  the  book  is  devoted 
to  the  fauna  and  flora,  and  to  the  prehistoric  re- 
mains that  liave  been  found  on  its  borders.  Of 
course,  the  facts  contained  in  this  book  are  espe- 
cially interesting  to  inhabitants  who  live  in  the 
vicinity  of  the  lake.  The  plan  is  a  very  go<Ki  one, 
and  may  be  of  use  to  persons  engaged  in  similar 
pursuits,  concerning  some  other  lake  or  large  body 
of  water. 
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The  other  book  is  a  short  pamphlet  by  Dr.  U. 
Perronnet,  and  treats  of  mental  suggestion.  It  is 
a  very  interesting  little  work,  relating  curious 
facts,  and  that  seems  to  be  appreciated  by  compe- 
tent persons.  Two  works  are  in  preparation  on 
the  same  subject.  —  one  by  Dr.  Ochorowitz ;  the 
other,  by  Dr.  Bar^ty  of  Nice.  These  two  works 
will  be  interesting,  their  authors  being  especially 
competent,  which  is  not  the  case  in  many  others 
recently  published,  and  of  which  I  prefer  not  to 
speak.  V. 

Paris,  Sept.  14. 


VIENNA  LETTER. 

A  NEW  and  very  sensitive  test  for  cellulose  and 
vegetable  fibres  has  been  described  recently  by 
Dr.  Hans  Molisch,  an  assistant  at  Professor 
Wiesner*s  phyto-physiological  laboratory.  It  is 
baaed  on  the  fact,  that,  by  the  action  of  water 
and  concentrated  sulphuric  acid,  cellulose  is  con- 
verted into  sugar,  or,  to  speak  more  correctly, 
into  dextrine  and  dextrose :  therefore  vegetable 
fibres  consisting  mainly  of  cellulose  exhibit  in- 
directly the  reactions  of  sugar.  The  importance 
of  this  new  test  for  detecting  adulterations  of 
wool,  etc.,  can  easily  be  understood. 

An  important  discovery  in  reference  to  cellulose 
has  been  made  here.  It  was  generally  assumed 
till  now  that  the  occurrence  of  this  body  was 
restricted  to  the  vegetable  kingdom,  and  to  a  few 
families  of  invertebrated  animals  —  viz.,  the 
Ascidia  and  Tunicata  —  containing  tunicin.  or 
animal  cellulose,  in  their  *  mantle.'  Now,  Mr. 
Ernst  Freund  claims  to  have  found  cellulose  in 
the  human  blood  and  organs  imder  particular 
pathological  conditions.  These  conditions  are 
produced  by  tuberculous  disease.  Taking  into 
consideration  some  etiological  facts,  especially  the 
effect  of  the  quality  of  food  on  the  spread  of 
tuberculosis  among  the  population,  Freund  was 
induced  to  examine  if  cellulose  may  be  a  chemical 
substratum  for  the  formation  of  tuberculous 
growths.  The  tuberctdous  organs  (lungs,  spleen, 
miliary  tubercles  of  the  peritoneum)  and  blood, 
when  treated  properly,  yielded  an  organic  non- 
nitrogenous  body,  belonging,  as  it  was  proved  by 
ultimate  analysis,  to  the  carbo-hydrates,  and 
possessing  all  the  properties  of  cellulose.  In  all 
the  cases,  —  those  taken  from  normal  organs,  and 
those  afflicted  by  various  non-tuberculous  diseases, 
—  Freund  failed  to  find  cellulose  at  all  :  therefore 
he  feels  himself  compelled  to  conclude  that 
cellulose  is  a  typical  constituent  of  tubercles  and 
of  the  blood  in  tuberculosis. 

The  seventh  meeting  of  the  International  con- 
gress of  orientalists  will  be  held  here  from  Sept. 


27  till  Oct.  2.  Many  illustrious  orientalists,  espe- 
cially Indians,  will  be  present,  more  than  three 
hundred  and  sixty  members  being  already  an- 
nounced. The  principal  orientalists'  associations 
will  send  their  delegates.  More  than  forty  papers, 
will  be  read,  among  them  some  on  ethnological 
matters.  The  publication  of  tlie  so-called  *  Fajum 
papyros '  found  some  years  ago  in  Egypt,  being  now 
in  possession  of  the  Archduke  Rainer,  promises  to 
be  of  great  interest. 

On  Sept.  2  the  highest  European  meteorological 
observatory  was  dedicated  solenmly.  It  is  situ- 
ated on  the  Somblick  Mountain  (near  R^uris,  Salz- 
burg), 8.108  metres  above  the  sea-level,  and  consista 
of  a  tower  and  three  other  rooms.  It  is  supplied 
with  all  the  necessary  meteorological  instruments^ 
and  is  connected  by  telephone  with  the  nearest 
telegraph-office.  Herr  Rojacher,  proprietor  of  the 
Kauris  mines,  has  aided  the  progress  of  the  work 
in  a  very  munificent  manner. 

The  number  of  medical  students  at  the  Vienna 
university  is  'rapidly  increasing.  During  the 
winter  session  just  past,  2,407  ordinary  and  266^ 
extraordinary  students  were  there  matriculated. 
The  minister  of  public  instruction,  therefore,  issued 
a  circular  to  the  medical  department  of  Vienna 
university,  asking  if  the  number  of  students  wotdd 
not  have  to  be  restricted  by  introducing  a  numeru^ 
daumis. 

As  I  am  now  informed,  the  mantle  of  Auer  von 
Welsbach's  lamp,  described  already  in  a  previous 
letter,  is  prepared  by  impregnating  the  gauze  with 
solutions  of  salts  of  zirconia,  oxides  of  lanthanum 
(and  yttria).  V.  C. 

Vienna,  Sept.  14. 

NOTES  AND   NEWS. 

Cases  of  so-called  hydrophobia,  in  which  an 
interval  of  years  elapses  between  the  bite  and 
the  appearance  of  the  disease,  are  to  be  regarded 
with  suspicion.  Dr.  Jardin-Beaumetz,  in  a  com- 
munication to  the  Conseil  d'hygi^ne,  gives  the  in- 
terval, or  the  period  of  incubation,  as  it  is  termed,, 
as  averaging  between  three  and  four  months,  in 
fifty -eight  cases  of  hydrophobia  in  man,  observed 
since  1881.  A  well-authenticated  case,  which  is 
a  striking  exception  to  this  rule,  has  recently  oc- 
ciurred  in  France,  in  which  nineteen  montha 
elapsed. 

—  Mr.  Arnold  Hague,  of  the  U.  8.  geological 
survey,  who  is  now  in  the  Yellowstone  national 
park,  writes  that  the  accounts  which  have  appeared 
in  various  new8|)apers,  of  an  outbreak  of  the  £2x- 
celsior  geyser  coincident  with  the  date  of  the  recent 
earthquake  that  was  so  destructive  at  dliarleston 
on  Aug.  81,  are  entirely  without  foundation.  He 
has  been  studying  this  geyser  for  the  last  four  years^ 
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and  is  confldent,  notwithstanding  Tarioua  reports  Finlay  on  Uie  36th  of  September.  ItspoaitfonwaB, 
to  the  contTHi7,  that  ft  has  not  plaj'ed  during  that  Sept.  26d.  8h.  8m.,  Greenwich  mean  time ;  right 
time.  ascension,  ITh.  3m.  S.Ss.:   declination,  —  36"  4' 6*. 


—  A  cable  despatch  from  the  Capeof  Good  Hope  Its  daily  motion  was  in  the  direction  of  increadog 
through  Dr.  Krtlger  at  Kiel,  Germany,  announces  riglit  aecenaion  3m.  aOa.,  and  toward  the  south  4'. 
the  discovery  of  a  comet  at  the  cape  by  Professor      It  is  described  as  circular,  one  minute  <d  arc  in 


Ocnwm  1,  1886.] 


SCIENCE, 


301 


diameter,  with  some  central  condensation,  and  is 
very  faint. 

—  A  company  in  this  city  is  endeavoring  to 
perfect  a  process  for  the  desiccation  of  garbage, 
with  a  view  to  utilizing  the  vast  quantity  of  city 
refuse  now  dumped  in  the  sea  from  garbage- 
scows.  The  matter  to  be  treated  is  run  through 
a  shoot  into  one  end  of  a  revolving  cylindrical 
oven  about  sixty  feet  long  by  ten  or  twelve  feet 
in  diameter.  The  oven,  which  is  strongly  con- 
structed of  boiler  iron,  is  enclosed  in  a  brick  fur- 
nace, one  end  being  higher  than  the  other.  A  fire 
in  the  furnace  keeps  an  equable  heat  in  the 
oven,  and  the  latter  is  slowly  revolved  by  a  steam- 
engine.  The  garbage  or  refuse  enters  at  the 
elevated  end,  is  thoroughly  stirred  and  dried  as  it 
slowly  travels  from  one  end  to  the  other  of  the 
revolving  oven,  and  emerges  from  its  lower  end 
desiccated  and  inoffensive. 

—  Though  there  is  nothing  novel  in  the  propul- 
sion of  boats  by  means  of  electric  motors,  the 
recent  voyage  of  the  electric  launch  Volta  across 
the  English  Channel,  from  Dover  to  Calais  and 
back,  has  attracted  much  attention.  Many  electri- 
cally propelled  boats,  deriving  their  motive  power 
from  primary  or  secondary  batteries,  have  been 
experimented  with  by  electricians ;  but  heretofore 
these  experiments  have  been  confined  to  rivers  or 
other  bodies  of  comparatively  smooth  water.  The 
honor  of  having  made  the  first  sea- voyage  —  brief 
though  that  voyage  was  —  must  be  accorded  Mr. 
A.  Reckenzaun  of  London.  Accompanied  by  nine 
other  gentlemen,  Mr.  Reckenzaun  left  Dover  at  10.40 
A.]f.,  Monday,  Sept  18,  in  the  Volta,  and  reached 
Calais  at  2.82  p.m.  On  the  return  trip,  the  party 
left  Calais  at  8.14,  and  arrived  at  Dover  at  7.27. 
Taking  into  account  the  drift  due  to  the  tide,  the 
total  distance  travelled  was  about  fifty-four  statute 
mUes,  the  total  running  time  being  a  few  minutes 
over  eight  hours.  The  Volta  is  87  feet  long  by  6 
feet  10  inches  beam,  and  is  built  of  steel.  The 
secondary  battery,  of  sixty-one  cells,  weighing 
about  four  thousand  pounds,  was  arranged  along 
the  bottom  of  the  boat.  The  propeller  is  three- 
bladed,  20  inches  in  diameter,  and  11  inches  pitch, 
and  was  driven  at  a  maximimi  speed  of  one  thou- 
sand revolutions  per  minute  by  a  duplex  Recken- 
zaun motor,  or,  more  accurately,  two  motors  carried 
on  one  shaft.  The  motors  weigh  between  seven 
and  eight  hundred  pounds,  and  develop  a  maxi- 
mum of  sixteen  horse-power. 

—  Large  fioating  fields  of  pumice,  thrown  up 
by  the  great  volcanic  eruption  at  Krakatoa,  Java, 
have  been  seen  in  the  Indian  Ocean,  nearly  seven 
hundred  miles  from  where  they  were  seen  a  year 
ago. 


—  Dr.  Miller  of  Austria  has  been  making  some 
extremely  valuable  observations  on  the  action  of 
the  stomach  upon  fungi.  Inasmuch  as  one  of  the 
common  methods  by  which  zymotic  diseases  are 
believed  to  be  produced  is  by  the  introduction  of 
their  germs  into  the  alimentary  canal,  it  can 
readily  be  seen  that  this  investigation  is  replete 
with  interest  and  importance.  He  finds  that  if 
these  fungi,  as,  for  instance,  bacilli  and  bacteria, 
are  introduced  at  the  beginning  of  the  meal,  be- 
fore the  hydrochloric  acid  of  the  gastric  juice  is 
poured  out  by  the  stomach  glands,  they  pass  on 
to  the  intestine  uninjured.  If,  however,9Jiey  are 
taken  into  the  stomach  at  a  later  time,  when  the 
reaction  of  the  stomach  is  acid,  they  are  de- 
stroyed. It  has  been  satisfactorily  demonstrated 
by  numerous  observations  that  persons  were  more 
likely  to  contract  cholera  when  the  stomach  was 
diseased,  or,  as  is  commonly  said,  '  out  of  order.' 

— We  give  this  week  two  more  illustrations  show- 
ing the  effects  of  the  great  earthquake.  One  is  of 
a  *  sink '  at  Ten-Mile  Hill.  These  sinks  were,  in 
general,  after-effects,  being  formed,  as  Professor 
McGee  pointed  out  in  the  last  number  of  Science, 
after  the  subsidence  of  the  fioods  of  water  which 
came  from  the  '  craterlets.'  The  other  illustra- 
tion shows  a  fallen  house  at  lincolnville.  This  is 
chiefiy  of  interest  as  showing  how,  by  a  iHX)bable 
upward  thrust  of  the  earth,  the  base  of  the  chim- 
ney, which  offered  the  most  reostance,  was  com- 
pletely crushed. 

—  Dr.  Charles  L.  Dana  discusses  in  the  Forwn 
the  question,  '  Is  life  worth  saving?'  He  places 
the  value  of  an  adult  life  to  the  state  at  at  least 
$750,  and  its  annual  productive  power  at  $95. 
One-half  of  all  the  deaths  occur  during  the  pro- 
ductive age,  so  that  the  two  hundred  thousand 
deaths  at  this  period,  which  occur  annually  in  the 
United  States,  represent  an  enormous  loss  to  the 
country.  It  is  also  calculated  that  every  death 
represents  about  two  years  of  sickness,  and  that 
there  are  in  this  country  about  a  million  and  a 
half  persons  sick  all  the  time.  In  England  and 
Wales  it  has  been  found  that  every  workingman 
averages  a  week  and  a  half  of  sickness  in  the  year. 
It  is  estimated  that  the  wage-loss  from  sickness  in 
France  is  $70,000,000  each  year,  and  from  death 
$188,000,000. 

— Mr.  Mackellar,  chief  surgeon  to  the  London 
police,  has  if^sued  the  following  directions  to  the 
surgeons  of  divisions,  for  their  guidance  in  treat- 
ing persons  bitten  by  rabid  dogs  :  **  When  possi- 
ble, a  ligature  to  be  applied  above  the  part  bitten  ; 
prompt  and  thorough  suction  of  the  wound,  freely 
washing  with  water,  and  the  application  of  abso- 
lute phenol  (pure  carbolic  acid) ;  the  individual 
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sucking  the  wound  (usually  the  patient  himself)  to 
spit  out  all  the  matter  so  sucked,  and  to  freely 
wash  out  the  mouth  with  water ;  should  the 
wound  be  a  punctured  wound,  make  a  crucial 
incision,  promote  and  encourage  bleeding,  and 
treat  as  above.'*  Mr.  Mackellar  condemns  the 
use  of  nitrate  of  silver,  and  says  the  pain  caused 
by  the  phenol  is  of  short  duration. 

—  La  nature  recommends  the  following  method 
of  cutting  thick  glass  tubes :  wind  an  iron  wire 
half  a  millimetre  in  thickness  around  the  glass 
tube,  and  connect  it  with  a  galvanic  battery  of 
sufficient  power  to  raise  the  wire  to  a  red  heat ; 
then  put  a  few  drops  of  water  near  the  wire  upon 
the  glass  ;  the  latter  will  then  crack  in  the  direc- 
tion of  the  wire,  and,  the  thicker  the  glass,  the 
more  exact  will  be  the  fracture. 

—  Ten  thousand  cases  of  cholera  occurred  in 
Japan  during  the  first  six  months  of  this  year,  of 
which  7,808  were  fatal.  During  the  preceding 
six  months,  12.000  cases  occurred,  with  7,152 
deaths.  The  disease  is  now  prevailing  in  Osaka 
and  Yokohama,  the  mortality  varying  from  sixty 
to  seventy-five  per  cent. 

—  The  monthly  bulletin  published  by  the  New 
York  state  board  of  health  contains  the  following 
vital  statistics  :  the  reported  mortality  throughout 
the  state  during  the  month  of  June  was  6,336,  of 
which  fS5.8  per  cent  were  under  five  years  of  age  ; 
1,220  deaths  were  due  to  zymotic  diseases,  or 
198.65  in  1,000  total  mortality  ;  the  ratio  per  1,000, 
of  deaths  from  typhoid-fever,  was  6.20 ;  from 
diarrhoeal  diseases,  78.80 ;  from  croup  and  diph- 
theria, 60.82  ;  from  consumption,  144.60. 

—  The  examination  and  criticism  of  the  last 
annual  report  of  President  Eliot  of  Harvard,  that 
Prof.  Andrew  F.  West  of  Princeton  published  in 
the  Independent^  has  been  issued  in  pamphlet 
form.  It  is  chiefly  devoted  to  refuting  President 
Eliot's  arguments  in  favor  of  the  elective  system 
as  practised  at  Harvard. 

—  The  collection  of  Memoires  et  documents 
scolaires  publida  par  Je  Muaee  pidagogique,  under 
the  auspices  of  the  department  of  public  instruc- 
tion in  France,  is  to  be  enriched  by  a  learned  and 
curious  JR^pertoire  des  ouvragea  p^dagogiques  du 
xvi^  siecle, 

—  The  Journal  des  iconomistes  has  been  pub- 
lishing articles  describing  the  principal  economic 
publications  of  the  world.  In  a  recent  issue,  M. 
Maurice  Block,  member  of  the  institute,  reviewed 
the  publications  other  than  French,  and  gave  a 
most  flattering  notice  of  the  Political  science 
quarterly  recently  started  by  the  faculty  of  the 
school  of  political  science,  Ck>lumbia  college. 


— Where  accuracy  is  desired  in  the  meaBme- 
ment  of  liquids,  '  spoons '  and  <  drops '  should  be 
discarded.  The  ordinary  teaspoon,  which  is 
presumed  to  hold  a  dram  or  sixty  minims,  in 
reality  holds  eighty,  and  can  with  a  little  care  be 
made  to  hold  one  hundred  and  twenty  minims* 
or  twice  what  is  ordinarily  attributed  to  it.  A 
drop  is  also  a  very  indefinite  quantity,  —  a  fact  of 
which  any  one  can  satisfy  himself  by  dropping  an 
equal  number  of  drops  of  molasses  and  alcohol 
into  a  measure  of  known  capacity,  and  comparing 
the  amounts.  The  size  of  the  drop  is  also  mate- 
rially affected  by  the  vessel  from  which  it  is 
dropped.  The  'minim'  is  a  definite  quantity, 
sixty  of  these  making  a  dram,  and  should  always 
be  used,  especially  in  dispensing  medicine. 

—  The  Journal  of  reconstruction  states  that  an 
infant  loses  from  three  to  six  ounces  in  weight 
during  the  first  four  to  six  days  after  birth  ;  by  the 
seventh  day  it  should  have  regained  its  birth- 
weight  ;  from  that  to  the  fifth  month  it  ought  to 
gain  about  five  ounces  per  week,  or  about  six  drams 
a  day ;  after  the  fifth  month,  about  four  drams  a 
day  ;  at  the  fifth  month  it  ought  to  have  doubled 
its  birth-weight,  and  in  sixteen  months  quad- 
rupled it. 

—  Carl  Meyers  made  from  the  fair-grounds  in 
Franklin,  Penn.,  on  Wednesday,  Sept.  8,  the  first 
ascension  known  with  natural  gas,  the  balloon 
rising  just  one  mile,  and  sailing  about  one  hour. 


LETTERS  TO  THE  EDITOR, 

*** (Correspondents  are  requested  to  be  cm  brief  as  vosaibU.    The 
writer's  name  is  in  all  cases  required  asprocf  of  good  faith, 

Psychophysics. 

Mr.  Hyslop,  Id  his  article  on  *  Psychophysics '  in 
Science  for  Sept.  17,  charges  the  writers  on  that  sub- 
ject with  laying  claim  to  a  scientific  accuracy  which 
they  do  not  possess.  Any  such  charge  as  this  mani- 
fests so  plainly  a  misconception  of  what  psychophys- 
ics really  professes  and  attempts,  that  a  word  of 
defence  seems  to  be  in  place.  The  conclusion  was 
drawn  from  the  alleged  incorrectness  of  Fechner's 
mathematical  statement  of  the  psychophysic  law. 
From  some  admissions  of  M.  Ribot  regarding  the 
same,  Mr.  Hyslop  concludes  that  ^*  such  admissions 
prove  fatal  to  any  such  exactness  as  is  enjoyed  by 
the  physical  sciences."  Aside  from  the  question  of 
the  truth  or  falsity  of  Fechner's  statement  of  the  law 
(Mr.  Hyslop  queerly  admits  that  it  is  true),  let  it  be 
observed  that  psychophysics,  so  far  from  professing 
to  he  a  mathematical  science,  does  not  profess  to  be 
a  science  at  all ;  but  it  does  modestly  claim  to  pursue 
a  scientific  method.  This  method,  which,  as  Wundt 
explains,  is  peculiar  to  the  physical  sciences,  is  the 
experimental  method.  It  does  not  differ  from  the  old 
psychology,  as  Mr.  Hyslop  thinks,  so  much  in  hav- 
ing discarded  introspection.  Any  psychology,  even 
physiological  psychology,  must,  by  the  nature  of  the 
case,  he  introspective.  It  differs  fundamentally  in 
this :  that  whereas  the  old  psychology  assumed  the 
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dietata  of  e<m»eiou9ne$a  to  be  the  whole  sphere  of 
psychology,  started  with  tiiese  and  reasoned  out  a 
complete  so-called  science,  the  new  psychology  mod- 
estly starts  with  physiological  experim««nts,  and  re- 
cords the  psychological  results.  It  works  from  with- 
out inward.  It  begins  with  external  conditions  which 
it  can  control,  and,  by  subjecting  these  to  as  exact  and 
accurate  measurements  as  are  known  in  modem  sci- 
ence, it  observes  the  corresponding  mental  phenome- 
na. We  can  conceive  of  almost  any  other  criticism  be- 
ing brought  against  psychophysics  than  that  it  is  unsci- 
entific or  inaccurate.  Whether  it  i^  a  fruitful  study, 
or  has  thus  far  repaid  the  immense  labor  expended 
upon  it,  may  be  questioned  ;  but  that  it  is  character- 
ized by  the  most  patient  research,  the  most  precise 
measurements,  the  most  cautious  conclusions,  and  a 
scientific  spirit  that  the  old  psychology  never  ap- 
proached, cannot  be  reasonably  denied. 

As  regards  the  psychophysic  law  of  Weber,  under 
the  following  statement  it  has  been  generally  ac- 
cepted, and  found  useful  and  suggestive  :  *'The  dif- 
ference between  two  excitations,  must,  in  order  that 
the  differences  in  sensation  be  equally  appreciable, 
grow  proportionally  to  the  magnitude  of  the  excita- 
tions." The  mathematical  statement  of  the  same  by 
Fechner  —  *' The  senFation  grows  as  the  logarithm 
of  the  excitation ''  —  has  given  rise  to  the  question 
whether  differences  in  sensations  can  be  expressed  in 
terms  of  quantitative  measurements.  This  objection 
is  urged  by  Zeller,  and  rejected  by  Wundt.  It  im- 
plies the  old  error  of  a  physical  world  without,  and  a 
spiritual  world  within,  which  have  nothing  in  com- 
mon. While  Wundt*s  position  here  is  theoretically 
correct,  the  question  may  nevertheless  be  raised, 
whether,  ultimately,  differences  in  sensations  are  not 
qualitative  rather  than  quantitative  differences. 

Gio.  T.  Whiti. 


Science  for  a  livelihood. 

I  have  just  read  the  communications  of  C.  B.  of 
New  York  and  W.  F.  Flint  of  New  Hampshire  in 
Nos.  188  and  189  of  Science^  under  the  above  head- 
ing, in  which  there  is  a  strain  of  lament  over  the 
frugal  table  which  the  field  of  science  has  spread  for 
ambitious  young  men  who  desire  to  live,  or  at  least 
exist,  on  a  purely  scientific  diet.  As  I  deem  the  sub- 
ject of  vital  interest  to  nearly  every  young  man  with 
scientific  tendencies  about  to  choose  a  profession,  I 
desire  to  add  a  few  words. 

I  graduated  in  the  spring  of  1884  from  a  scientific 
department  of  the  Kansas  state  university.  After 
taking  a  pretty  thorough  general  course  of  study  as 
an  undergraduate,  I  finished  my  work  by  spending 
two  years  in  the  Natural  history  laboratorv,  under 
the  direction  of  Prof.  F.  H.  Snow.  If  I  did  not  re- 
ceive a  *  good '  or  '  first-rate  scientific  education,*  I 
did,  at  least,  master  a  few  principles,  and  laid  a 
foundation  for  future  work  and  study.  During  my 
last  year  in  the  laboratory,  I  had  the  refusal  of  two 
positions  as  teacher  of  natural  history,  both  of  which 
paid  good  living  salaries.  Within  a  year's  time  after 
graduation,  I  was  offered  three  positions,  with  no 
salary  less  than  twelve  hundred  dollars.  Meanwhile 
I  had  not  made  a  single  application  for  a  position. 

George  F.  Gaumer,  Annie  £.  Mozley,  and  Richard 
Foster  graduated  from  the  same  department  while  I 
was  in  the  lower  classes,  and  all  three  have  held 
good  positions.  .Gaumer  went  to  Cuba,  then  to  Yu- 
catan, and  afterwards  to  various  parts  of  Central 


America.  On  his  return,  after  an  absence  of  three 
years,  he  reported  fine  success,  particularly  in  a 
financial  way.  He  cleared  twenty-five  hundred  dol- 
lars by  selling  specimens  of  the  golden  turkey,  and 
increased  his  finances  in  various  ways  as  a  collecting 
naturalist.  But  this  was  only  a  small  part  of  his 
success.  He  collected  many  rare  birds  and  insects, 
some  of  which  were  new  to  science,  and  returned 
with  a  reputation  as  a  rising  young  naturalist,  to  re- 
ceive an  appointment  as  professor  of  natural  history 
in  the  University  of  Santa  F6,  New  Mexico.  Richard 
Foster  speaks  for  himself  as  professor  of  natural  his- 
tory in  Howard  university,  Washington,  D.C. 

W.  C.  Stevens  graduated  from  the  natural  his- 
tory department  iu  1885,  and  immediately  received 
a  good  poeition  as  a  teacher  of  natural  history.  J.  D. 
McLaren  graduated  from  the  same  department  with 
the  class  of  '86,  and  in  less  than  a  month's  time  his 
scientific  training  secured  him  a  position  as  teacher 
at  a  hundred  and  fifteen  dollars  per  month.  W.  H. 
Brown,  member  of  the  senior  class,  who  has  spent 
but  a  single  year  in  the  department,  went  to  the 
Smithsonian  institute  to  spend  a  month  of  his  sum- 
mer vacation,  and  learn  what  he  could  by  observa- 
tion, expecting  to  return,  however,  and  resume  his 
work  in  the  laboratory.  But,  alas !  news  soon  came 
that  bis  enthusiasm  and  skill  had  secured  him  a  good 
place  with  increasing  wages. 

As  much,  if  not  more,  might  be  said  of  the 
students  of  the  other  scientific  departments  of  the 
university.  All  the  graduates  from  the  *  course  in 
chemistry  and  physics '  are  professors  enjoying  envi- 
able positions  as  well  as  good  salaries.  Many  of  the 
advanced  undergraduate  students  from  this  course 
hold  respectable  positions,  and  receive  good  wages. 

I  must  be  brief  as  possible,  but  not  so  brief  as  to 
omit  the  civil  engineering  department,  the  graduates 
of  which  receive  larger  salaries,  perhaps,  than  those 
laboring  in  other  scientific  fields.  The  most  surpris- 
ing thing  about  this  department  is,  that  there  is  such 
^present  demand  for  tne  young  men,  that  nearly  all 
of  them  are  called  into  the  field  to  bold  responsible 
positions,  and  receive  remunerative  wages  before 
they  have  finished  their  work  in  the  department. 

As  regards  the  *  wealth '  and  '  friends '  of  the 
young  men  of  whom  I  have  spoken,  allow  me  to  say 
that  all  of  the  graduates,  with  a  possible  single  ex- 
ception, were  farmer  boys  who  earned  with  their 
own  hands  most  if  not  all  the  money  which  kept 
them  at  the  university.  And  the  only  '  friends  '  they 
had  *  to  forward  them  in  their  chosen  fields '  were 
those  which  industry  and  good  progress  won  for 
them  in  those  fields. 

I  think  the  facts  will  bear  me  out  in  saying  that 
no  class  of  Kansas  young  men  are  doing  better,  or 
have  more  brilliant  prospects,  than  those  which  have 
done  good  work  in  the  scientific  departments  of  the 
university.  L.  L.  Dychb. 

Lawrence,  Kan.,  Sept.  30. 


Photography  of  the  solar  corona* 

Accounts  have  appeared  in  your  journal,  of  my 
attempts  to  photograph  the  corona  of  the  sun  without 
an  eclipse.  Many  of  the  plates  obtained  presented 
appearances  which,  not  to  myself  only,  but  to  several 
scientific  men  who  must  certainlv  be  considered  to  be 
among  those  who  are  exceptionally  competent  to  give 
an  opinion  on  this  point,  seemed  to  be  most  probably 
due  to  the  corona.     Plates  taken  in  England  about 
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the  time  of  the  eclipse  of  May  6,  18S8,  and  drawn  by 
Mr.  Wesley  before  any  information  reached  this 
country  of  the  observations  of  the  eclipse,  presented 
not  only  a  general  resemblance  to  those  taken  daring 
the  eclipse,  but  showed  the  remarkably  formed  rift 
on  the  east  of  the  sun's  north  pole,  which  is  the  main 
feature  of  the  corona  as  photographed  at  Caroline 
Island.  It  is  true  that  since  the  summer  of  1888  I 
have  not  been  able  to  obtain  in  England  photographs 
which  show  satisfactory  indications  of  the  corona ; 
but  the  abnormally  large  amount  of  air-glare  from 
finely  divided  matter  of  some  sort,  which  has  been 
present  in  the  higher  regions  of  the  air  since  the 


regret  greatly  that  a  method  which  teemed  to  promise 
so  much  new  knowledge  of  the  corona,  which,  voder 
ordinary  circumstances  of  observation,  shows  itself 
only  during  total  eclipses,  would  seem  to  have  failed. 
At  the  same  time  I  am  not  able  to  offer  any  saffi- 
cient  explanation  of  the  early  favorable  resolts  to 
which  I  have  referred  briefly  in  the  opening  sen- 
tences of  this  letter. 

Of  course,  the  above  statements  leave  untouched 
the  criticisms  I  felt  called  upon  to  make  on  the  im- 
perfect methods  employed  by  Professor  Pickering. 

WnJJAM  HUGOXNB. 
Upper  Talse  Hill.  Loadoa  S.  W.,  Sept.  11. 


AN  ASS  WITH  ABNORMALLT  DEVELOPED  HOOPS. 


autumn  of  1883,  might  well  be  considered  a  suffi- 
cient cause  of  the  want  of  success.  This  well-known 
state  of  the  sky  rendered  the  plates  taken  by  Mr. 
Ray  Woods  in  Switzerland  in  the  summer  of  1884  in- 
conclusive as  to  the  success  of  the  method.  During 
the  past  year,  photographs  of  the  sun  have  been  taken 
at  the  Cape  of  Good  Hope,  and  are  under  discussion 
by  Dr.  Gill. 

Such  was  the  state  of  things  before  the  eclipse  of 
Aug.  29.  The  partial  phases  of  this  eclipse  fur- 
nished conditions  which  would  put  the  success  of 
the  method  beyond  doubt  if  the  plates  showed 
the  corona  cut  off  partially  by  the  moon  during  its 
approach  to  and  passage  over  the  sun .  As  the  tele- 
grams received  from  Grenada,  and  a  telegram  I  have 
received  this  day  from  Dr.  Gill  at  the  Cape  of  Good 
Hope,  state  that  this  partial  cutting-off  of  the  corona 
by  the  moon  is  not  shown  upon  the  plates,  I  wish  to 
be  the  first  to  make  known  this  untoward  result.     I 


An  ass  with  abnormally  developed  hoofs. 

A  pair  of  very  abnormal  hoofs  has  been  recently 
received  by  the  Smithsonian  institution  from  J.  C. 
Baldwin,  Esq  ,  of  Houston,  Tex.  They  are  the  hind 
hoofs  of  an  ass  reported  to  have  been  bred  at  San- 
Antonio,  Tex.,  and  which  was  exhibited  in  Chicago 
and  other  cities  of  the  union. 

The  right  hoof  is  twenty-six  inches  in  length,  and 
is  spirally  twisted,  like  the  horn  of  an  Indian  goat. 
The  left  hoof  is  in  the  form  of  a  helix. 

The  front  hoofs  were  not  received,  but,  from  the 
photograph  which  accompanied  the  hind  pair,  it  ap- 
pears that  they  were  also  abnormal. 

The  animal,  as  it  appears  in  the  photograph,  is 

greatly  emaciated.     The  neck  and  shoulders  are  clad 

with  rather  long,  curled  hair,  while  on  the  posterior 

half  of  the  body  the  hair  is  short  and  smooth. 

F.  W.  Tbue. 
IT.  S.  nat.  mus.,  Sept.  37. 
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FRIDAY,  OCTOBER  1,  1886. 


KHAM-I-AB. 

The  accompanying  map  from  the  London  Tivies 
of  Sept.  3  gives  with  the  greatest  attainable  ac- 
curacy, aH  it  containfl  the  most  recent  Rurveys  of 
the  engineers  attached  to  the  English  commission, 
the  relative  positions  of  all  the  places  of  impor- 
tance in  the  last  part  of  the  Afghan  frontier.  The 
frontier  has  been  absolutely  Liid  down  and  marked 
with  pillars  as  far  as  Dukclii,  which  is  forty  miles 
from  the  Oxus ;  and,  as  a  general  statement,  the 
reader  may  accept  the  fact  that  Afghanistan  re- 
tains pasturages  of  from  fifteen  to  twenty  miles 
north  of  the  road  from  Meruchak  to  this  place. 
Andkoi  and  Kerki  on  the  west,  Mazar-i-8herif, 
and  Chushka  Guzar  ferry  on  the  east,  form  the 
four  limiting  points  of  the  tract  of  Afghan  terri- 
tory which  is  of  importance  in  connection  with 
the  final  stage  of  the  Afghan  frontier  question. 
The  district  of  still  more  immeiliate  importance 
is  the  forty  miles  separating  Dukchi  from  the  Oxus. 
It  is  here  that  the  commissioners  have  l)een  un- 
able to  come  to  an  agreement  on  the  spot,  and 
tliat  the  governments  of  England  and  Russia  must 
devise  some  means  of  reconciling  conflicting 
views  so  that  the  frontier  delimitations  may  be 
bmught  to  a  clear  end.  The  government  of  Rus- 
sia hiis  employed,  during  the  recent  exchanges  of 
opinion,  the  most  conciliatory  language,  and  there 
does  not  seem  at  present  any  reason  why  the  nego- 
tiation should  not,  after  all,  terminate  in  an  ami- 
cable manner.  At  all  events,  it  is  a  question  call- 
ing, in  the  interests  of  both  countries,  for  calm 
consideration  and  delicate  liandling. 

Since  the  British  commission  has  been  on  the 
Afghan  frontier,  —  and  this,  we  may  remind  our 
readers,  lias  been  since  November,  1884,  —  it  has 
been  found  that  the  existing  frontier  of  Afghan- 
istan and  Bokliara  on  the  Oxus,  and  the  one  rec- 
ognized by  the  tril)es  and  chiefs  on  the  spot,  lies 
between  the  bonier  districts  of  Kham-i-Ab  and 
Bosaga  respectively.  English  officers  discovered 
that  in  1873  or  therealwuts  the  local  officials  of 
Afghanistan  and  Bokhara  actually  marked  out 
this  boundary.  No  place  of  the  name  of  Khoja 
Saleh  was  found  to  exist ;  but  the  tract  of  country 
from  the  shrine  of  the  Saint,  called  Ziarat-i-Kwaja 
Salor,  down  the  river  to  Kham-i-Ab,  or  for  a  dis- 
tance of  twenty-five  miles  in  all,  was  known  to 
the  Afghans  as  Khwaja  Salor,  or  Khoja  Saleh.     It 


is  thus  marked  on  the  map.  The  district  is  of 
some  fertility,  and  forms  a  sulxli vision  of  the 
Akcha  governorship,  to  which  it  has  belonged  for 
nearly  a  century.  It  is  appropriate  to  observe 
that  by  the  1878  agreement,  which  has  been  so 
much  referred  to  as  the  basis  of  the  present  nego- 
tiations, Akchn  was  <leclared  [>art  and  parcel  of 
the  dominions  of  Afghnnistan.  The  district  of 
Khoja  Saleh  is  inhabited  by  Karkins  as  well  as 
Ehisaris.  The  former  an*  not  Turcomans ;  and  the 
latter,  who  n'side  in  Akcha  and  other  Afghan 
towns,  as  well  as  along  the  Oxus,  are  not  nomads, 
although  Turcomans.  They  liave  been  cultivators 
of  the  soil  for  a  very  long  time  past,  and  have 
paid  their  taxes  regularly,  and  given  no  trouble  to 
the  Afghans. 

The  confusion  which  has  arisen  with  regard  to 
Khoja  Saleh  must,  no  doubt,  bo  attributed  to  the 
account  given  by  Sir  Alexander  Bumes  of  his 
l)assage  of  the  Oxus  at  this  place.  No  subsequent 
traveller  has  visited  this  particular  point  on  the 
Oxus  (Vamb^ry  cro8se<l  at  Kerki ;  and  the  Rus- 
sian envoys  to  Afghanistan,  at  either  Kilif  or 
Chushka),  and  tliv  hasty  impressions  of  the  Eng- 
lish traveller  have  guided  geographers  ever  since. 
We  have  no  knowledge  of  what  reports  the  cap- 
tains of  the  Russian  vessels,  which  began  to  ascend 
the  river  as  high  as  Kilif  in  1870,  may  have  sent 
in  as  to  where  they  first  came  into  touch  with 
Afghan  authority,  and  this  would  be  a  point  about' 
which  the  English  government  might  usefully 
institute  some  inquiries ;  but  it  is  encouraging 
to  know  that  tliat  government  has  something  to 
say  in  reply  to  the  demand  that  the  frontier  should 
be  laid  down  in  rigid  accordance  with  the  terms 
of  the  protocol  which  repeate<l  the  phrase  of 
Khoja  Saleh  employed  in  1884  at  the  time  of  the 
formation  of  the  commission,  as  well  as  during 
the  negotiations  of  1872-78.  Accompanying  the 
protocol  a  Blue-l)ook  (Central  Asia,  No.  3,  1885), 
containing  certain  maps,  was  published,'  and 
among  these  was  an  extract  from  the  Russian 
staff  map  of  Afghanistan.  This  map  was  intended 
for  the  guidance  of  the  commissioners  ;  and  a 
zone  of  investigation,  as  well  as  a  line  of  a  pro- 
posed frontier,  was  marked  on  it.  Kham-i-Ab  is 
not  mentioned  on  this  map,  but  the  point  marked 
'Khodslia-Salor'  on  it  corresponds  as  nearly  as 
possible  in  latitude  and  longitude  with  the  Kham- 
i-Ab  of  the  Afghans.  Thus  it  is  a  fair  conten- 
tion that  the  Khoja  Saleh  of  the  protocol  and 
agreement  of  1873  should  be  taken  as  indicating 
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a  point  on  the  Oxus  coiTe8|)onding  to  the  western 
limit  of  the  district  called  Khoja  Saleh,  and  that, 
as  the  Aff^hans  poesessed  this  tract  at  the  time  of 
the  earlier  agreement,  they  should  he  allowed  to 
retain  it.  This  would,  moreover,  he  in  strict  ac- 
cordance with  the  principle  laid  down  on  that 
occasion  ;  viz.,  that  Afghanistan  should  Ije  con- 
sidered identical  with  the  actual  possessions  of 
the  Ameer  Shere  Ali. 

To  sum  up  the  points  presented  by  the  Kham-i- 
Ah  question,  Russia  has  in  her  favor  the  s|)eciHc 
mention  of  the  name  Khoja  Snleh  in  the  diplo- 
matic documents.  Beyond  this  fact,  strong  as  it 
undoubtedly  is,  Russia  does  not  seem  to  possess  a 
weighty  argument.  On  the  other  hand,  there  is 
the  Afghan  right  of  possession,  unipiestioned  by 
anybody,  going  back  for  a  long  pt»riod,  and  con- 
firmed in  1878.  There  is  the  re<*ognition  in  1878 
of  the  Khanate  of  Akcha  forming  part  of  the 
dominions  of  Shere  Ali,  and  consequently  of  Af- 
ghanistan. Finally,  there  is  the  practical  fact  that 
the  Kham-i-Ab  of  the  Afghans  occupies  almost 
the  identical  geographical  site  of  the  '  Khodsha 
Salor*  of  the  Russians.  Extraneous  arguments 
may  be  easily  introduced  into  the  case  by  irre- 
sponsible writers ;  but  these  are  really  all  the  con- 
siderations that  need  alfect  the  judgment  of  the 
two  governments. 


PACIFIC    COAST    WEATHER, 

Lieut.  W.  A.  Glasspord,  in  charge  of  the 
Pacific  coast  division  of  the  signal  service  at  San 
Francisco,  has  lately  presented  a  paper  to  the  Cali- 
fornia academy  of  sciences  on  *  Weather  types  on 
the  Pacific  coast.'  These  types  differ  from  those  of 
the  eastern  United  States  in  their  relative  lack  of 
progressive  motion,  and  consequently  in  their 
duration  and  in  the  less  variability  of  the  weather. 
Distinct  areas  of  low  pressure  are  rare  in  southenr 
California,  but  increase  in  frequency  northward, 
until  they  are  most  numerous  about  Vancouver*8 
Island.  The  t^'pes  reoognized  for  the  rainy  season 
(winter)  are,  1°,  North  Pacific  cyclonic  ;  low  press- 
ure over  Oregon  and  Washington,  high  pressure 
in  the  Great  Basin,  with  southerly  gales  along  the 
coast,  and  general  rains,  heaviest  in  the  north ; 
2^,  interior  anticyclonic ;  like  the  preceding,  but 
with  less  distinct  cyclonic  conditions ;  the  temper- 
ature is  high  with  south-easterly  winds ;  the 
warm  'Santa  Anna*  winds  of  Los  Angeles  occur 
under  this  distribution  of  pressures ;  8°,  North 
Pacific  anticyclonic ;  high  pressure  in  the  north, 
and  low  in  the  south,  giving  clear  weather  with 
light,  variable  winds  in  the  north,  but  with  high 
winds  and  southerly  gales  on  the  coast  of  Califor- 
nia;   warm  days  and  cool  nights,  often  frosty; 


the  dreaded  dry  *  north  wind  *  of  the  Sacremento 
and  San  Joaquin  valley  prevails  at  this  time  :  4*^, 
general  cyclonic  ;  a  rare  type,  with  very  low  press- 
ure on   the  coast,  giving  severe  storms  of  high 
southerly  winds  and  heavy  rain  ;  5^,  South  Pacific 
anticyclonic ;  moderately  high  pressure  along  the 
south-western  coast  of  California,  and  no  distinct 
centre  of  low  pressure  visible,  but  giving  southerly 
rain-bearing  winds ;  6**,  sub-normal  type ;  irregu- 
lar isobars  and  no  decide<l  gradients,  with  variable 
winds  and  weather.     During  the  dry  season  (sum- 
mer),  the   weather  is  very  constant,  with   high 
pressure  to  the  north-west  over  the  cool  ocean, 
and  low  pressure  over  the  hot  land  to  the  south- 
cast,  northerly  windi»  and  no  rain.     The  change 
from  the  wet  season  to  the  dry  is  indicated  when 
the  air  temperature  on  the  coast  rises  permanently 
over  t.ie  ocean  temperature.     Lieutenant  Glass- 
ford  has  also  compiled  an  extended  table  of  the 
rainfall  on  the  Pacific  coast  from  all  sources,  in- 
cluding some  two   hundred  stations  witli  records 
varying  from  one  or  two  years  up  to  thirty-seven 
(San  Francisco  and  Sacramento).     This  was  pub- 
lished   in   the  San  Francisco  daily  Commercial 
newH  for  July  1.  1886.     The  maximum  precipita- 
tion is  given  for  Neah  Itey,  Washington  Territory, 
where  the  annual  average  of  nine  years'  record  is 
110.12  inches.     Many  other  stations  in  the  north 
exceed  fifty  and  sixty  inches  a  year.     In  the  south, 
the  minimum   falls  nearly  to  two  inches,  being 
2.56  at  Yuma,  Ari7X)na,  from  an  eleven-year  rec- 
ord.   The  lowest  of  all  is  a  three-years*  average 
for  Bishop  Creek,  Cal.,  where  the  annual  precipi- 
tation is  only  1.81  inches.     The  table  gives  the 
months  separately,  as  well  as  the  yearly  total,  so 
that  the  seasonal  variafion  is  well  brought  out. 
In  July  and  August  only  nine  and  ten  stations  re- 
spectively have  over  an  inch  of  rain,  and  these  are 
all  in  the  north  or  in  the  interior ;  while  no  rain 
at  all  is  given  for  eighty-two  and  ninety  stations, 
and  a  number  more  have  only  a  trace  or  one  or 
two  hundredths  of  an  inch. 


DR,  ROMANES   ON  PHYSIOLOGICAL 

SELECTION. 

Dr.  George  J.  Romanes,  who,  in  more  than  a 
literal  sense,  may  be  said  to  be  the  legatee  of 
Darwin,  publishes  in  Nature  (Aug.  5,  12,  19) 
an  abstract  of  a  paper  read  before  the  Linnean 
society,  entitled  *' Physiological  selection  :  an  ad- 
ditional suggestion  on  the  origin  of  species." 

The  necessity  of  such  an  additional  principle  is 
made  evident  by  considering  three  objections  to 
natural  selection  as  a  theory  of  the  origin  of 
species.  1^.  The  difference  between  species  and 
varieties  in  respect  of  mutual  fertility.    It  is  a  fact 
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that  many  domesticated  varieties,  though  differing 
from  one  another  to  a  greater  extent  tlian  many 
natural  sixK^ies,  retain  a  perfect  fertility  among 
themselves.  The  consideration  that  sterility 
between  natural  species  is  not  absolute,  slightly 
changes  but  does  not  solve  the  problem.  Mr.  Dar- 
win admitted  the  difficulty,  and  suggested  the 
improbable  hypothesis  that  tlie  sterility  was  the 
incidental  effect  of  uniform  conditions  of  life  on 
the  generative  system.  2^.  The  swamping  etfects 
of  free  intercrossing  upon  any  individual  variation 
would  more  than  outweigh  the  action  of  natural 
selection  ;  and  to  answer  as  Mr.  Darwin  does,  that 
many  individuals  might  simultaneously  undergo 
the  same  modification,  is  to  appeal  to  a  highly 
improbable  series  of  events,  especially  wlien  it  is 
remembered  that,  3°,  these  specific  distinctions 
are  so  often  of  a  useless  character.  Mr.  Darwin 
frankly  admitted  that  many  of  these  meaningless 
detailed  distinctions,  like  the  general  distinction 
of  sterility,  were  not  explained  by  natural  selec- 
tion. 

In  view  of  these  objections.  Dr.  Romanes  thinks 
that  the  theory  of  natural  selection  has  been  mis- 
named. It  is  at  once  a  different  and  a  much 
broader  theory,  —  different,  because  it  explains 
the  origin,  not  of  species,  but  of  adaptations  of  all 
kinds,  morphological,  physiological,  and  psycho- 
logical ;  broader,  because  it  accounts  for  these 
adaptations,  whether  they  occur  in  si)ecies  only, 
or  also  in  genera,  families,  orders,  or  classes.  To 
realize,  on  the  one  liand,  that  natural  selection 
does  not  primarily  explain  the  origin  of  sijecies, 
but  only  the  development  of  adaptations,  and,  on 
the  other  hand,  that  the  distinctions  which  it  does 
explain  are  not  confined'  to  species,  is  the  key  to 
the  right  understanding  of  this  great  biological 
principle.  When  natural  selection  did  produce 
species,  it  was  because  accidentally  the  differences 
to  which  it  gave  rise  were  specific  in  character : 
its  business  was  to  evolve  adaptations. 

It  is  to  one  among  these  other  causes  which 
have  been  shown  to  be  necessary  for  accounting 
for  the  origin  of  species  that  Dr.  Romanes  devotes 
Bi)ecial  attention  :  he  calls  it  the  prevention  of  in- 
tercrossing with  parent  forms,  or  the  evolution  of 
species  by  indei^endent  variation. 

The  number  of  trifling  variations,  even  in  one 
generation,  is  enormous.  Tlie  fact  that  natural 
selection  preserves  the  useful  ones  alone,  and  yet 
can  furnish  'the  whole  adaptive  morphology  of 
nature,'  gives  us  a  glimpse  of  the  i.  cessarily  enor- 
mous number  of  non-surviving,  useless  variations. 
Now,  if  the  possessors  of  any  of  these  useless  vari- 
ations were  prevented  by  any  means  from  inter- 
crossing with  those  who  did  not  possess  them, 
these  unusef  ul  variations  would  be  perpetuated  by 


heredity  (witness  our  domesticated  productions), 
and  those  varieties  of  the  old  species  would  grad- 
ually pass  into  a  new  species.  On  this  principle, 
the  opportunities  for  independent  breeding  with- 
out crossing  with  the  parent  forms  explains  the 
extraordinary  prevalence  of  peculiar  species  in 
isolated  oceanic  islands.  Geographical  barriers 
and  migrations  can  produce  the  same  result.  And 
this  hypothesis  is  made  doubly  strong  by  the  con- 
sideration, that,  in  these  cases  where  the  extinc- 
tion or  the  variation  has  been  prevented  (by  pre- 
venting the  swamping  effects  of  intercrossing 
with  the  parent  form),  the  variations  thus  perpet- 
uated are  generally  of  a  useless  character.  But 
the  existence  of  natural  barriers  will  not  account 
for  all  cases  of  species-formation  by  independ- 
ent variation,  because  some  degree  of  sterility 
occurs  between  even  closely  allied  species,  and 
because  closely  allied  species  are  not  always  sep- 
arated by  geograpliical  barriers.  Tlie  principle 
of  physiological  selection  must  be  called  in  to  com- 
plete the  explanation. 

Probably  the  most  variable  part  of  the  organism 
is  the  reproductive  system  ;  and  these  variations 
are  either  in  the  direction  of  increased  or  of  dimin- 
ished fertility.  These  variations  would  be  more 
commonly  observed,  were  it  not  that  by  their  very 
nature  thoy  lead  to  more  or  less  immediate  extinc- 
tion. But  if  the  sterility  were  confined  largely  to 
crossing  between  the  parent  and  the  varietal 
form,  while  the  varietal  form  continued  fertile 
inter  se,  the  conditions  for  the  formation  of  a 
new  species  would  be  furnished.  The  result  of 
this  would  be,  that,  as  before,  some  individuals 
living  on  the  sauie  area  as  the  rest  of  their  species 
would  be  prevented  from  having  progeny  with  this 
rest.  The  only  difference  is,  that  in  the  former 
case  the  barrier  was  geographical :  here  it  is 
physiological.  It  is  understood,  then,  tliat  wher- 
•ever  such  a  variation  in  the  reproductive  system 
occurs  that  diminishes  the  fertility  between  the 
varietal  and  the  parent  form,  though  retaining  it 
among  the  varietal,  this  physiological  barrier  will 
end  in  dividing  the  si>ecies  into  two  sections,  each 
free  to  develop  independent,  distinct  histories. 
On  this  princi]>le,  variations  in  parts  other  than 
the  reproductive  system,  unless  such  variations 
were  useful  in  character,  would  not  be  preserved  ; 
but,  when  the  difference  in  respec^t  of  the  repro- 
ductive system  had  set  in,  other  differences  would 
secondarily  supervene  by  indei)endent  variation. 
To  prevent  an  unfair  objection,  it  may  be  added 
that  this  theory  is  not  concerned  with  the  kind 
or  cause  of  this  variation  any  more  than  that  of 
natural  selection  :  it  sets  out  with  the  fact. 

It  will  be  impossible  in  so  brief  a  notice  to  do 
more  than  outline  the  evidence  which  Dr.  Romanes 


1  ■. , 


\ 


,-» 


crossing  with  those  wno  aia  not  possess  tnem,         it  wui  oe  impuMiuiu  ui  ao  ut  loi  »  uuhuw  m# 
these  unusef  ul  variations  would  be  perpetuated  by     more  than  outline  the  eyidenoe  which  Dr. 


OCTOBKB  1,   1886.] 


SCIENCE. 


309 


gatben  in  pupport  of  the  hy|K)theHi8  of  phjrsio- 
logtcal  selection,  on  tlie  Be^ueKation  of  the  fit. 
Domesticated  varieties  cannot  hIiow  much  evi- 
dence for  physiological  seleirtion,  because  breeders 
keep  their  strains  separate  artiHirially,  and  this  kind 
of  variation  is  not  in  their  interest.  They  do 
show  very  strongly,  however,  how  important  it 
is  to  prevent  intercrossing  with  the  i^arent  forms  if 
the  varietal  form  is  to  maintain  itself.  It  is  hardly 
possible  that  a  species  could  be  formed  without 
the  prevention  of  iutercrossing  with  other  forms  : 
it  is  even  diiiicult  to  imagine  any  single  variation 
so  intensely  useful  as  to  resist  the  8wam[>ing 
effects  of  free  intercrossing.  In  the  natural  state 
the  variation  in  question  would  not  be  noticed 
until  the  process  were  over  ;  and  so,  as  is  the  casi> 
with  natural  selection,  the  process  cannot  be 
directly  observed.  But  it  can  lie  i)roved  that  the 
kind  of  variation  which  the  theory  rec]uires  does 
occur  in  nature  and  under  donu>stication.  If  the 
season  of  flowering  or  |>airing  were  advanced  or 
retarded  (and  changes  in  the  environment  wouhl 
frequently  produce  the  result),  the  conditions  for 
physiological  selection  woidd  Ix*  given. 

But  physiological  selection  will  be  best  shown 
in  what  may  be  termed  *  spontaneous  variability 
of  the  repnxhictive  system.*  Of  this  fact  we  liave 
evidence  in  tmftrt(ituifo(e.g.,  Mr.  Darwin  observes 
that  '*  it  is  by  no  means  nirt^  to  find  crertain  males 
and  females  wliicli  will  notbreii]  together,  tlu>ugh 
both  are  known  to  be  perfectly  fertile  witli  other 
males  and  females  "),  in  races  (e.g.,  mider  domesti- 
cation, **  the  yellow  and  white  varieties  (of  Verlws- 
cum),  when  crossed,  produce  less  seed  than  the 
similarly  colored  varieties  "  —  Danmn),  in  species 
(for,  as  the  distinction  bt»tween  varieties  and  si)ecie8 
is  of  degree  only,  and  as  the  main  distinction  is  as 
regards  mutual  sterdity,  every  instance  of  st4*ri!ity 
between  parent  and  varietal  forms  is  evidence  of 
the  action  of  physiological  selection). 

Dr.  Romanes  then  proceeds  to  show  that  **  the 
facts  of  organic  nature  are  such  as  they  ought  to 
be,  if  it  is  true  that  physiological  selt^^tion  has 
played  any  considerable  |)art  in  their  causation  ;  '* 
and  to  do  this  he  shows  tliat  the  three  cardinal 
objections  to  the  thiH)ry  r)f  natural  selection  — 
namely,  stt»rility,  intercnjssing,  and  inutility—  find 
a  n>ady  explanation  in  the  hyi>othehis  of  physiolo- 
gical selection.  In  this  evidence*  it  is  brought  out 
that  in  all  probability  the  variation  in  the  repro- 
ductive system  is  tlie  primitive  and  distinctive 
one  in  the  formation  of  species,  and  not  that  it 
was  developed  as  secondary  to  another  s[)ecific 
distinction  in  any  other  part  of  the  organism. 
In  addition,  it  is  shown  that  the  theory  is  caiKible 
of  explaining  why  species  have  multiplied,  and 
have  not  become  transmuted  in  a  linear  series, 


and  that  the  large  body  of  favorable  evidence 
furnished  by  the  geographical  distributi<m  of  or- 
ganic life  is  (lerhaps  the  strongest  argument  for 
the  truth  of  the  theory.  For  the  details  of  these 
points,  refert»nce  must  be  made  to  the  original 
paper. 

A  word  as  to  the  relation  of  the  theories  of 
natural  and  of  physiological  selection.  It  has 
already  been  noticed  that  the  kind  of  evidence 
on  which  ea^.'h  dejx^nds  is  alike  ;  that  the  former 
deals  with  the  origin  of  genera,  families,  orders, 
and  classes,  even  more  than  Uiat  of  8i)ecies,  while 
the  latter  relates  to  siHK'ies  alone ;  that  the  former 
per])etuates  useful  distinctions  alone,  while  the 
latter  takes  up  the  non-adaptive  kind.  It  remains 
to  add,  that  the  two  theories  are  in  no  way  op- 
posiHl  to  one*  another,  but  are  complementary  and 
co-operative.  Without  physiological  selection, 
natural  selection  would  be  overcome  by  the  ad- 
verse influences  of  free  intercrossing  :  without 
natural  selection,  physiological  selection  could 
perjietuate  no  difFerences  of  si>eciflc  type  other 
than  those  of  mutual  sterility  and  trivial  details  of 
structure,  form,  or  color. 

In  conclusion.  Dr.  Romanes  suggests  the  fol- 
lowing experimental  verification  of  his  theory, 
and  asks  the  co-operation  of  oljservers  in  different 
geographical  areas.  The  experiment  consists  in 
taking  well-marked  natural  varieties  of  plants,  and 
testing  the  relative  degrees  of  fertility,  first  within 
themselves,  and  next  towards  one  another;  in 
continuing  the  pn>ces8  **  in  succ*essive  years  over 
a  numlier  of  natural  varieties,  by  carefully  con- 
ducted artificial  fertilization,  and  by  counting  the 
seeils  and  tabulating  the  results." 


LAUmiAHDTS  MATHEMATICAL  ECO- 
NOMICS, 

PROFEKSOR  Launhardt  has  made  what  seems 
to  us  (piite  a  notable  contribution  to  the  literature 
of  mathematical  economics  in  the  volume  before 
us.  Whatever  may  be  thought  of  the  im|K)rtance 
of  investigations  of  this  nature,  it  cannot  be  denied 
that  the  works  of  the  principal  writers  on  the 
mathematical  theory  of  political  eironomy  —  Cour- 
not,  Walras,  Jevons,  and  perha|)8  others  —  are 
marked  by  insight  as  well  as  ingenuity,  and  in 
many  res})ects  by  true  scientific  method  as  well 
as  se*i(*ntific  form.  They  have  nothing  in  com- 
mon with  that  iweudo-Hcience  which  we  occasion- 
ally find  endeavoring  to  ccmc^eal  its  emptiness  be- 
hind a  breastwork  of  mathematical  formulas. 

Professor  Ijaunhardt  bases  the  theory  of  jiolitical 
economy  on  the  Walras-Jevons  idea  of  utility  in 

Mathematiache  begrUndung  der  volk$wirth»eKaftslehre. 
Bj  WiLHUJi  Laomhabdt.    Lelpslg,  EngelmaHHt  1885.  8*. 
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relation  to  value.  This  may  be  indicated  with 
sufficient  precision  in  a  brief  space.  One  of  the 
first  points  noticed  by  economists  in  the  theory  of 
value  is  that  the  exchange  values  of  different  com- 
modities are  not  at  all  proportioned  to  their  util- 
ities. The  theory  advance  by  Jevons  —  and 
Walras*s  is  substantially  identical  with  it  —  points 
out,  that  while  it  is  trut;  that  the  aggregate  utility 
of  the  whole  amount  of  a  given  kind  of  commod- 
ity has  no  relation  to  its  exchange  value,  yet  in  a 
certain  senec  commodities  do  exchange  in  the 
ratio  of  their  utilities.  The  total  utility  of  differ- 
ent amounts  of  the  same  commodity  is  not  pro- 
portional to  the  amount:  as  successive  equal  in- 
crements are  added  to  the  existing  quantity,  they 
add  less  and  less  to  the  aggregate  utility.  Now, 
what  the  theory  asserts  is,  that  the  exchange  value 
of  any  commodity  is  determined  by  the  utility 
which  would  result  from  the  addition  of  a  small 
quantity  of  it  to  the  amount  already  possessed. 
Thus  commodities  do  not,  indeed,  exchange  in  the 
ratio  of  their  total  utility,  but  they  do  exchange 
in  the  ratio  of  their  final  utility ;  that  is,  of  the 
utility  of  the  last  small  portion  produced,  or,  what 
is  the  same  thing,  of  the  next  small  portion  that 
might  be  produced.  The  total  utility,  w,  of  the 
whole  quantity,  a?,  of  a  given  commodity,  is,  then, 
given  by  an  equation, 

which  may  bo  called  the  utility -equation ;  and  the 
exchange  value  of  the  commo<lity  is  proportional 
to  the  derivative  of  u  with  respect  to  x.  We 
might  conceivably  obtain  the  form  of  the  utility- 
equation  of  any  article  from  a  study  of  its  com- 
mercial statistics ;  but  tliLs  has  not  been  done  for 
any  commodity,  and  it  may  be  doubted  whether 
it  ever  can  be  done  —  with  even  the  lowest  toler- 
able degree  of  accuracy  —  unless,  possibly,  in  some 
very  peculiar  cases.  We  do  know,  however,  in 
practically  every  case,  that /"(a;)  increases  with  a:, 

but  increases  at  a  diminishing  rate ;  that  it  is  0 
when  a;  =  0,  and  reaches  a  maximum  for  some 
value  of  X,  Tliis  last  point  might  at  first  sight  be 
doubted,  for  it  is  equivalent  to  saying  that  for 
every  commodity  there  is  a  point  beyond  which 
the  quantity  on  hand  cannot  lie  increased  without 
its  becoming  a  nuisance  ;  but  it  is  plain  that  such 
a  iK>int  does  in  general  exist,  though  it  may  be 
very  far  beyond  the  quantity  actually  possessed. 

What  Launhardt  has  added  to  the  work  of  his 
predecessors  is  chiefly  the  discussion  of  a  large 
number  of  applications  of  the  general  theory,  —  a 
discussion  which  was  in  most  instances  made  pos- 
sible only  by  a  special  and  arbitrary  assumption 
concerning  the  form  of  the  utility-equation.  Since 
the  function  ajo  —  bx"*  (where  a  and  h  are  positive 


constants)  is  a  very  simple  function,  poBaeasiiig  the 
properties  above  mentioned  as  belonging  to  tiie 
utility-function, — viz.,  it  is  0  when  a;  is  0,  then 
increases  but  at  a  diminishing  rate,  and  roaches  a 
maximum  at  a  certain  point,  —  Launhardt  adopts 
it,  stating  at  the  outset  that  he  would  employ  it 
for  purposes  of  illustration,  but  insensibly  falling 
into  the  way  of  deducing  from  the  assumption  of 
its  sufficiency  the  greater  part  of  his  theorems. 
That  the  form  is  not  sufficiently  general  for  even 
the  roughest  approximation,  despite  the  fact  that 
the  choice  of  different  coefficients,  a  and  b,  gives 
a  Wide  range  for  the  different  characters  of  differ- 
ent commodities,  one  may  easily  convince  himself. 
The  derivative  of  ax — bap'  is  a — 2hx:  aocOTd- 
ingly,  the  exchange  value  of  a  imit  of  any  com- 
modity would  be  a  linear  function  of  the  entire 
quantity  of  that  commodity  available ;  so  that,  if 
we  consider  any  tlu-ee  quantities,  Xy,  x^^  x^^  such 
that  x^  is  the  arithmetical  mean  of  Xy^  and  x,,  the 
exchange  value  of  the  article  when  the  quantity 
is  x^  would  necessarily  be  a  mean  between  its 
values  when  the  quantity  is  x^  and  a?,.  This  is 
certainly  not  even  approximately  true  for  com- 
modities in  general ;  and  this  consideration  alone 
would  be  sufficient  to  justify  us  in  not  accepting 
the  form  ax  —  bx^  as  sufficiently  general  for  pur- 
poses of  investigation.  Indeed,  as  already  stated, 
the  author  seems  to  have  had  no  deliberate  inten- 
tion pf  so  using  it. 

We  have  dwelt  at  some  length  on  this  point, 
because  the  most  striking  conclusions  in  the  first 
section  of  the  book  —  that  devoted  to  exchange  — 
are  dependent  upon  it.  One  or  two  theorems  of 
this  kind  may  be  quoted,  and  they  will  also  serve 
to  indicate  the  nature  of  the  questions  discussed 
by  the  author.  The  theorems  are  printed  in 
italics,  as  embodying  the  net  outcome  of  the 
mathematical  investigations  which  precede  them. 

*<  When  the  mercliant  is  so  placed  that  he  can 
fix  his  rate  of  profit  at  the  point  most  advanta- 
geous to  him,  he  obtains  two-thirds  of  the  entire 
economic  gain  accomplished  by  the  exchange,  or 
twice  as  much  as  the  producer  and  consumer  to- 
gether. 

*<  The  most  advantageous  duty  is  therefore  equal 
to  one-third  the  difference  between  the  price 
which  the  domestic  goods  would  bring  if  there 
were  no  importation,  and  the  price  at  which  the 
foreign  goods  could  be  sold  with  no  profit  to  the 
producer." 

The  simplicity  of  these  results  is  equalled  by 
their  unreliability.  It  is  not  very  surprising  that 
a  simple  restdt  should  be  reached  from  a  mathe- 
matical hypothesis  so  much  simpler  than  the  facts 
warrant,  even  for  the  purposes  of  the  purest 
theory ;  but,  in  spite  of  the  small  value  of  the 
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suits,  the  methods  of  arriving  at  them,  often  in- 
genious and  depending  on  a  refined  analysis  of 
the  subject-matter,  seem  to  us  of  decided  interest 
to  any  who  may  be  considering  the  part  which 
mathematical  methods  are  capable  of  taking  in 
the  development  of  economic  science.  We  can- 
not here  enter  upon  a  discussion  of  this  general 
question  ;  but  we  may  be  permitted  to  say  that 
we  do  not  look  forward  to  their  giving  important 
direct  aid  in  the  investigation  of  the  fundamental 
questions  of  economics,  though  they  may,  when 
the  science  has  reached  a  more  advanced  stage, 
be  useful  in  the  more  minute  discussion  of  special 
problems.  In  a  certain  indirect  and  incidental 
way,  we  think  that  mathematical  inquiry  may  be 
useful  even  to  the  fundamental  theory ;  for  the 
necessity  under  which  the  mathematician  lies,  of 
clearly  and  exactly  comprehending  his  premises, 
will  doubtless  in  some  instances  bring  about  a 
more  accurate  view  of  economic  phenomena. 
Upon  the  mathematical  economists  themselves, 
this  necessity  of  accurate  definition  is  apt  to  act 
in  a  most  harmful  manner,  as  their  writings  abun- 
dantly prove.  When  they  have  got  hold  of  a 
notion  which  lends  itself  to  mathematical  treat- 
ment, the  temptation  is  very  great  to  unduly  ex- 
tend its  province.  Jevons*s  theory  of  utility  in 
relation  to  value  is  a  conspicuous  example  of  these 
merits  and  deflects.  While  the  accurate  analysis 
of  Bt)rae  features  of  the  phenomena  of  value  whijh 
was  a  necessary  preliminary  to  the  mathematical 
discujeion  has  been  useful  to  economists  in  gen- 
eral, the  results  reached  by  the  mathematical 
theory  are  open  to  the  gravest  objections ;  and 
this  quite  apart  from  any  subsidiary  defects,  such 
as  those  occurring  in  some  of  LAunhanlt^s  discus- 
sions, as  pointed  out  above.  In  the  mathematical 
development  of  the  theory,  its  exponents  overlook 
two  capital  points,  —  first,  that,  under  a  regime  of 
separation  of  employments,  the  direct  utility  of  a 
product  to  its  producer  has  little  or  no  signifi- 
cance ;  secondly,  that,  when  an  addition  to  the 
amount  of  a  given  commodity  supplies  with  it  a 
new  clans  of  individimls  who  formerly  could  not 
possess  it,  the  utility  thus  arising  is  very  different 
—  and,  if  measurable  at  all.  its  amount  follows  a 
very  different  law  —  from  that  which  arises  from 
an  increase  in  the  quantity  |X)sses8ed  by  those 
who  were  already  provided  with  the  commodity. 
We  have  not  left  ourselves  space  to  si)eak  of 
other  points,  some  of  them  very  interesting,  in  the 
section  on  exchange,  nor  to  make  more  than  a 
passing  mention  of  the  other  two  sections,  on  pro- 
duction and  trans |M)rtation  res|>ectively.  On  the 
subject  of  money,  the  author  takes,  in  our  opinion, 
a  very  erroneous  view.  In  the  section  on  trans- 
portation, the  mathematical  premises  come  nearer 


than  almost  anywhere  else  to  a  representation  of 
the  actual  problem  :  a  large  part  of  the  questions 
there  discussed  are,  in  fact,  such  as  are  necessarily 
considered  in  an  essentially  mathematical  way, 
though  doubtless  with  little  scientific  method,  by 
railroad  managers.  A  satisfactory  idea  of  the 
book  can  only  be  obtained  by  readin<;  it.  For  the 
benefit  of  those  who  may  contemplate  doing  so, 
we  may  state  that  a  knowledge  of  the  first  ele- 
ments of  the  differential  calculus  will  make  the 
little  volume  of  two  hundred  pages  sufficiently 
easy  reading. 

THE  IXfPULATlON  OF  MEDIAEVAL  CITIES. 

SociAii  science  has  certain  problems  of  recon- 
structing pnst  conditions  out  of  fragmentary  re- 
mains, which  are  analogous  to  that  reconstruction 
of  terrestrial  life  and  conditions  which  has  l)een  the 
triumph  of  mtxlem  natural  science.  History  does 
not  now  content  itself  with  a  mere  narration  of 
events,  but  strives  to  portray  the  whole  social  con- 
dition of  the  people, —  to  give  a  vivid  picture  of 
society  as  it  existed  at  the  time.  Modem  histori- 
cal writing  has  accomplishinl  this  to  a  greater  or 
less  extent,  and  the  re.mlt  is  that  our  histories  are 
histories  of  the  people  rather  than  of  dynasties. 

In  one  |)articular,  however,  this  reproduction  is 
incomplete.  The  historians  do  not  give  us  exact 
statistical  details  of  the  relations  of  population, 
industry,  commerce,  etc.,  without  which  any  de- 
scription of  a  motlern  community  would  l)e  con- 
sidered entirely  incomplete.  It  is  imiK)ssible  for 
them  to  do  so,  l)ecause  such  statistical  invmtiga- 
tions  are  entirely  modern,  most  of  them  reaching 
back  only  to  the  beginning  of  this  century.  In 
former  times  there  were  no  statistical  bureaus, 
no  census  of  the  people,  no  returns  of  trade  and 
commerce.  There  was  no  demand  for  such  in- 
formation, either  for  governmental  or  sc^ientific 
purposes.  It  is  notorious  that  ancient  and  medi- 
aeval writers  had  no  sense  for  numbers.  The 
figures  they  give  of  the  strength  of  armies  or 
the  population  of  cities  are  mere  estimates,  and  on 
the  face  of  them  are  often  obvious  exaggerations. 
One  of  the  most  difficult  problems  the  historian 
has  before  him,  i.;  to  weigh  the  statements  of  dif- 
ferent writers  as  to  the  number  of  people  con- 
cerned in  any  event,  and  very  few  purely  literary 
historians  have  the  requisite  scientific  training  for 
such  work. 

The  pure  historian  must  here  appeal  to  the  pro- 
fessional statistician  for  help.  The  acute  and 
leame<l  work  of  which  we  give  the  title  is  an  ex- 
ample of  what  German  industry  can  accomplish 

Die  volku<thl  deut§cher  §U1dte  zu  ende  der  mitMcUterg 
und  xu  beifinn  der  neuxeit.  Vod  J.  Jibtbow.  Berlin, 
Oaertner.lim.    8«. 
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in  this  direction.  It  takes  up  the  question  of  the 
population  of  mediaeval  cities,  and  explains  elab- 
orately the  methods  of  ascertaining  such  popula- 
tion. Of  actual  censuses  of  the  people,  .we  have 
but  two  cases,  —  Nuremberg,  in  1449  ;  and  Stras- 
burg,  in  1475.  The  first  was  to  estimate  how  long 
the  com  would  last  during  a  siege  ;  the  second,  to 
get  at  the  military  strength  of  the  city.  With 
these  two  exceptions,  all  our  knowledge  of  the 
population  of  mediaeval  cities  rests  on  estimates 
of  various  kinds.  Sometimes  we  have  tlie  num- 
ber of  houses  in  a  city,  and  can  guess  at  the  pop- 
ulation by  reckoning  the  prol)able  number  of 
people  to  a  house.  The  old  church  registers  give 
the  births,  deaths,  and  marriages,  and  from  these 
we  can  estimate  the  number  of  inhabitants. 
Finally,  there  are  the  tax-lists  and  the  army-lists, 
occasionally  a  list  of  persons  enjoving  citizenship, 
or  statistics  of  the  coiisunfption  of  the  chief  com- 
modities. Our  author  points  out,  however,  that 
all  these  estimates  must  be  accepted  very  cautious- 
ly, because  we  are  not  accurately  acquainted  witli 
the  relations  of  mediaeval  life  so  as  to  reason,  for 
instance,  from  the  consumption  of  meat  in  a  city 
to  the  number  of  people. 

The  actual  population  of  mediaeval  cities  ap- 
pears from  this  scientific  investigation  to  have 
been  astonishingly  small.  Those  imperial  cities, 
which  ruled  themselves,  l>ade  defiance  often  to 
the  emperor,  and  played  an  important  part  not 
only  in  the  industrial  but  in  the  political  life  of 
Europe,  we  are  accustomed  to  think  of  as  places 
rich  in  wealth  and  ix)pulation.  In  the  fifteenth 
century,  Nuremberg,  Strasburg,  and  Dantzic,  three 
very  important  commercial  cities,  probably  con- 
tained less  than  20,000  people  each ;  Basle  and 
Frankfort,  from  10.000  to  15,000  each.  In  the 
sixteenth  century  Augsburg  and  Dantzic  reached 
possibly  60,000  ;  Nuremberg,  from  40,000  to  50,- 
000 ;  Breslau,  40,000 ;  Strasburg,  30,000  ;  Leipzig, 
15,000 ;  and  Berlin,  14,000.  Tliese  were  by  far  the 
most  important  cities  of  the  empire.  The  other 
so-called  cities  were  village?  and  market-places 
running  down  to  from  1,200  to  1,500  people. 

Richmond  Mayo  Smith. 


A  Vienna  workman  sick  with  sore  throat 
was  ordered  a  gargle  of  chlorate  of  potash.  Tlie 
prescription  called  for  *  a  oofTw-sixwuful  in  a  glass 
of  water,'  although  verbal  instruct  ions  were  given 
that  it  was  to  be  used  as  a  gargle.  The  wife  of 
the  sick  man  gave  him  a  teaspoonf  ul  of  the  chlo- 
rate of  potash  dissolved  in  a  tumbler  of  water,  re- 
peated the  dose  in  an  hour,  and  at  four  and  again 
at  five  hours  subsequently  gave  half  a  teas[KX)nfu]. 
After  suffering  with  cramps  and  diarrhoea,  fol- 
lowed by  profuse  ix^rspiration,  the  patient  became 


unconscious,  and  died  the  following  mornings 
twelve  hours  after  taking  the  first  dose.  Dr. 
Fountain,  who  did  much  to  bring  this  remedy  to 
the  notice  of  the  medical  profession  more  than 
twenty  years  ago,  in  order  to  demonstrate  its  harm- 
lessness,  took  an  ounce,  and  died  seven  days  after. 
Dr.  Tully  re|>eated  this  dangerous  ex))erimeiit  cm 
several  occasions  without  any  bad  results.  It  is 
probable  that  the  difference  in  the  results  in  these 
two  cases  was  due  to  the  difference  in  the  con- 
centration of  the  solution. 

—  In  1884  there  were  284,115,862  passengers 
carried  by  the  railroads  in  New  York  City ;  and, 
as  statistics  show  an  annual  increase  of  twenty 
millions  in  the  numl)er  of  passengers  carried,  the 
railroads  shoidd  receive  a  total  of  at  least  830,- 
000,000  fares  during  the  present  year.  At  five 
cents  each,  this  would  give  sixteen  million  doUaiB 
as  New  York's  care-fare  bill  for  1886. 

—  The  herring   fisliery  in   Scotland  this  year 
presents    some    features    of    interest.      About  a 
century  ago  the  estuary  of  the  Moray  Frith  was 
most  sought  after,  and  fishermen,  both  local  and 
from  a  distance,  caught  large  quantities  of  fish 
there.     But  in  a  most  unaccountable  manner  the 
herrings  suddenly  disappeared  about  forty  years 
ago,  and   were  found  only  in  shoals  about  the 
entrance  of  the  frith  and  on  the  Caithness  side. 
There,  also,   the  inshore  fishery  became  unpro- 
ductive ;  and  it  was  not  until  new  liaunts  were 
di8(X)vere(i  on  the   Dogger  hank,  from  thirty  to 
forty  miles  off  the  land,  that   the  fishery  again 
bei'ame  abundimt.     On  this  bank  heavy  fishings 
are  obtained,  so  that  the  produce  of  last  year's 
fishing  on  the  east  coast  was  estimated  at  nearly 
$7,500,000.     Meanwhile,  Shetland  had  yielded  but 
IK>or  returns  as  a  fishing-ground  until  1877,  when 
a  l)eginning  was  made,  and  in  1885  tlie  fish  cured 
there  amounted  to  870,000   barrels.     This  year, 
however,  the  fishing  at  Shetland  has  been  a  com- 
parative failure  ;  but  in  the  mean  time  the  herring 
has  returned  to  his  old   haunts  in  Moray  Frith, 
and  the  fishinj^  on  the  east  side  has  of  late  been 
very  succes>ful.     The  total  catch  for  the  present 
year,  up  to  the  middle  of  August,  is  estimated  at  • 
upwards  of  250,000  barrels. 

—  A  new  method  of  preparing  fresh  fish  fori 
transportation  to  distant  markets  is  being  tried  at 
North  S<»a  fishing-ports.  The  fish  are  packed  in 
steel  barrels,  in  an  antiseptic  solution  of  three 
per  cent  b)oracic  and  tiirtiiric  acids  and  salt  in 
ninety -seven  per  cent  pure  water,  the  liquid  Ijeing 
forc*ed  in  under  a  pressure  of  sixty  x)ounds  to  the 
square  inch.  Fresh  fish  thus  pre])ared  are  now 
supplied  to  the  London  markets  from  the  Danish, 
Scottish,  and  Shetland  Island  fisheries. 
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COMMENT  ASD  CRITICISM. 

Twenty- NINE  men,  at  an  exiwnse  of  ninety  dol- 
lars per  diem,  are  employed  in  Chicago  by  the  U.S. 
government  in  quarantining  cow-stables  wiiich 
are  infected  with  contagious  pleuro-pneumonia. 
Our  federal  autliorities  are  wonderfully  paternal 
when  they  desire  to  be,  and  the  U.  8.  laws  are  at 
times  remarkably  flexible.  Singidarly  enough, 
however,  the  activity  is  usually  di8|)layed  in  a 
dirc»ction  which  is  suggestive  of  a  desire  to  pro- 
pitiate the  farming  interests.  Thus  a  tax  is  put 
upon  oleomargarine,  and  local  cow-stables,  from 
which  disease  might  spread  to  other  localities,  are 
quarantined  at  the  national  exi>en8e ;  but  wlien 
the  (|uei3tion  of  restricting  the  importation  of  pos- 
sibly infecteii  rags  is  broached,  we  are  told  tliat 
the  matter  is  one  with  which  the  general  govern- 
ment cannot  interfere,  and  that  it  must  be  left  to 
the  local  authorities.  We  are  far  from  deprecat- 
ing governmental  interference  in  this  matter  of 
pleuro-pneumonia,  but  we  would  like  to  see  the 
same  careful  supervision  exercised  in  all  matters 
which  affect  the  public  health,  as  much  when  they 
concern  the  urban  as  when  they  affect  the  rural 
population. 

The  problem  of  how  to  deal  with  the  financial 
difficulties  in  the  way  of  obtaining  any  very  great 
number  of  graduate  students  at  our  colleges  and 
universities,  in  spite  of  the  great  educational  ad- 
vantages offered,  is  one  Uiat  has  given  and  is  giving 
considerable  trouble.  When  a  young  man  takes 
his  bachelor's  degree  at  twenty  or  twenty-one,  he 
is  quick  to  see  the  advantages  of  a  post-graduate 
course  of  special  study  as  a  broader  and  deeper 
preparation  for  his  professional  career,  but  he 
hesitates  to  incur  the  necessary  expense.  Not  only 
must  be  be  a  non-pi'oducer  diuing  the  extended 
period  of  study,  but  his  expenses,  including  usually 
a  considerable  tuition  fee,  are  heavy.  When  this 
aspect  of  the  question  is  considered  and  weighed 
against  the  inducements  to  f  oUow  some  career  that 
will  provide  self-support  immediately,  we  cannot 
wonder  that  the  financial  consideration  is  the 
determining  one  in  the  minds  of  many  young  men. 
President  Barnard  of  Columbia  sees  this  obstacle 
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to  the  increase  of  students  in  our  university 
courses,  and  in  his  report  for  the  past  academic 
year,  which  has  just  been  published,  earnestly 
recommends  tliat  the  tuition-fee  now  required  of 
graduate  students  be  abolisheil.  This  is  a  step  in 
the  right  dire<;tion,  and  we  trust  that  it  will  be 
taken  by  Columbia's  trustees,  and  followed  by 
other  institutions.  A  more  efficient  and  advanta- 
geous remedy  is  the  foundation  of  numerous 
graduate  scliolarshiiis  and  fellowships,  but  to  enter 
upon  this  on  any  cx)n8iderable  scale  requires  more 
spare  funds  than  more  than  one  or  two  of  our 
educational  institutions  can  boast  of.  It  is  here 
tliat  private  munificence  should  step  in  to  aid 
educational  and  scientific  advance. 


The  PUBU8HED  REPORTS  from  the  English  eclipse 
exp^ition  to  the  island  of  Grenada  show,  in 
general,  a  very  gratifying  amount  of  success  ;  and, 
although  thus  far  the  photographs  of  the  corona 
have  failed  to  establish  Dr.  Uuggin*s  method  upon 
the  firm  footing  we  had  ho])ed  for,  a  fuller  ac- 
count of  the  circumstances  may  throw  some  light 
upon  the  matter.  We  shall  also  await  with  pecul- 
iar interest  the  results  of  Mr.  Pickering's  work. 
Photometric  observations,  and  photographs  of  the 
corona  and  of  its  si)ectrum,  were  obtained  by  the 
different  branches  of  the  English  party,  and  also 
good  spectra  of  the  prominences,  showing  the 
bright  lines  of  highly  incandescent  vai)or8.  **  In 
this  resiiect  the  result  resembles  that  obtained  in 
the  two  previous  eclipses,  though  it  was  thought 
possible  that  this  year,  being  one  when  sun-spota 
are  tending  to  a  minimum,  would  be  marked  by 
the  more  continuous  spectrum  that  besjieaks  lower 
temperature.**  The  bright  lines  of  the  promi- 
nences were  displaced  in  such  a  direction  as  to  prove 
that  there  was  a  downnish  of  gas  towards  the  sun. 
The  observations  of  the  corona  also  confirm  those 
of  the  last  two  eclipses. 


The  lack  of  interest  which  is  manifested  by 
public  bodies  in  matters  which  pertain  to  the  im- 
provement of  the  public  health  has  never  been 
better  illustrated  than  by  the  common  council  of 
Brooklyn  in  their  treatment  of  certain  proposed 
amendments  to  the  ordinances  of  that  city  relat- 
ing to  tenement-houses.    While  New  York  has, 
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by  virtue  of  recently  enacted  laws,  made  great 
strides  in  the  matter  of  tenement-house  referm, 
Brooklyn  stands  where  she  did  in  1867,  when  the 
Metropolitan  board  of  health  existed.  In  May, 
1883,  more  than  sixteen  months  ago,  the  health 
commissioner  forwarded  to  the  common  council  a 
number  of  amendments  to  the  old  law,  which  the 
experience  of  nearly  twenty  years  had  proved  to 
be  necessary  for  the  welfare  of  the  poor.  These 
amendments  required  the  coustruction  of  all  new 
tenement-houses  to  be  in  accordance  with  the 
requirements  of  the  health  department  as  to  light, 
ventilation,  plumbing,  and  drainage,  and  prohib- 
ited the  building  of  such  a  house  so  as  to  occupy 
more  than  sixty-five  per  cent  of  the  lot  on  which 
ic  stands.  Other  suggested  changes  were  of  equal 
importance  and  value.  Before  the  amended  ordi- 
nances can  have  validity,  they  must  be  approved 
by  the  common  council.  Thus  far,  no  sign  has 
been  given  that  this  body  has  the  least  intention 
of  acting  upon  them  in  any  way,  and  it  is  more 
than  probable  that  they  have  been  consigned  to  a 
pigeon-hole,  from  which  they  will  never  be  re- 
moved. 

The  attention  of  physicians  and  other  philan- 
thropists has  of  late  been  more  directed  to  the  care 
of  the  inmates  of  public  institutions  than  ever 
before,  and  as  a  result  many  cases  of  neglect  and 
ill  treatment  have  come  to  light  which  would 
otherwise  have  been  soon  forgotten  by  every  one 
cognizant  of  the  facts ;  excepting,  perhaps,  the 
poor  victims,  who,  being  without  friends  or  influ- 
ence, could  not  bring  their  wrongs  to  the  notice  of 
the  authorities.  In  view  of  the  possibilities,  to 
say  the  least,  of  what  might  happen  in  institutions, 
the  friends  of  reform  succeeded  in  passing  through 
the  last  legislature  of  New  York  a  bill  which  is 
entitled  *'An  act  for  the  better  preservation  of 
the  health  of  children  in  institutions."  It  went 
into  effect  Oct.  1  of  this  year.  The  provisions  of 
this  law  apply  to  all  institutions  which  have  been 
founded  for  the  harboring  of  children.  The  act, 
which  is  known  as  chapter  633,  requires  every  in- 
stitution of  this  kind  to  have  attached  to  the 
service  a  regular  physician  of  good  standing. 
His  duties  consist  in  examining  every  child  that 
applies  for  admission,  and  issuing  a  certificate  of 
its  freedom  from  contagious  diseajse  or  not,  as  the 
case  may  be.  The  certificate  must  also  state  the 
mental  and  physical  condition  of  the  child.  He 
is  also  held  responsible  for  the  sanitary  condition 
of  the  building,  and  must  report  the  same  to  the 


officials  of  the  institation  and  to  the  board  of 
health.  It  is  made  the  duty  of  this  latter  body  to 
investigate  at  once  any  complaints  liiade  to  it,  and 
to  remedy  in  a  prompt  manner  the  defects  found. 
If  any  of  the  children  become  affected  with  any 
of  the  contagious  diseases,  including  those  of  the 
eye  and  skin,  they  must  not  be  permitted  to  remain 
unless  they  can  be  properly  isolated  and  taken 
care  of  without  prejudice  to  the  other  children. 
The  law  also  requires  that  special  attention  be  paid 
to  the  ventilation  of  the  buildings.  A  refusal  to 
comply  with  the  provisions  of  the  law  constitutes  a 
misdemeanor.  We  had  occasion,  in  a  recent  issue 
of  Science,  to  speak  of  the  large  number  of  chfl- 
dren  in  public  institutions  who  suffered  from  con- 
tagious ophthalmia,  —  a  dipease  which,  if  neg- 
lected, is  liable  to  destroy  the  eyesight  of  those 
attacked.  The  law  to  which  we  have  just  referred 
will  do  much  to  reduce  this  evil,  and  indeed,  if 
completely  fulfilled,  to  eradicate  it  entirely  from 
the  places  where  for  so  long  a  time  it  has  found 
its  victims  by  the  score. 


M.  EuOENE  Stropeno,  the  writer  who  has  an 
article  in  a  late  issue  of  the  Revue  intemationale 
de  Venseignement  on  higher  education  in  the 
United  States,  has  very  carefully  digested  for  his 
readers  the  report  of  the  commissioner  of  educa- 
tion for  1883-84.  M.  Stropeno  gives  no  evidence, 
in  his  article,  of  any  personal  acquaintance  with 
our  educational  system,  and  therefore  has  nothing 
critical  to  advance.  He  merely  gives  an  exposi- 
tion of  Ck>mmiB6ioner  Eaton's  report,  and  the  elab- 
orate tables  of  statistics  accompanying  it.  In 
touching  on  the  Harvard  system  of  electives,  M. 
Stropeno  quotes  the  criticisms  of  Presidents  Porter 
and  McCosh,  and  is  inclined  to  side  with  them  in 
the  view  they  take  of  President  Eliot*s  policy. 
Whatever  the  writer  s  views,  it  is  refreshing  to 
see  so  full  and  painstaking  an  exposition  of  what 
our  colleges  and  professional  schools  are,  and  are 
doing  for  the  benefit  of  foreign  readers.  And 
among  no  people  is  the  new  pedagogical  move- 
ment more  active  than  among  the  French.  In  the 
following  number  of  the  same  review,  there  is  an 
appreciative  account  of  Fichte's  pedagogical  theory 
and  influence,  by  Professor  Hallberg  of  Toulouse. 
We  can  heartily  recommend  this  short  sketch  to 
those  educators  who  would  know  what  Fichte 
taught  and  did.  It  must  be  borne  in  mind  that 
he  was  the  man  who  showed  Pe«talozzi  the  lat- 
ter*s  essential  agreement  with  Kant,  and  it  was  he 
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who  predicted  that  from  Pestalozzi's  institute 
would  come  the  regeneration  of  the  German  na- 
tion. Fichte*8  own  Reden  an  die  deutsche  nation 
IB  an  educational  classic,  and  his  influence  in 
Germany  is  perceptible  to  this  day.  What  Pro- 
fessor Hallberg  has  to  say  is  far  too  brief  to  he 
exhaustive,  but  it  is  very  instructive  so  far  as  it 
goes. 

THE  MODERN  MUSEUM, 

The  Prince  of  Wales,  in  a  letter  to  the  lord- 
mayor  of  London  under  date  of  Sept.  18,  pro- 
poses the  formation  of  a  permanent  museum,  to 
represent  the  arts,  the  manufactures,  and  the  com- 
merce of  the  queen*s  colonial  and  Indian  empire, 
as  a  fitting  memorial  of  the  queen's  jubilee.  In 
the  London  Spectator  of  Sept.  25  is  an  article 
upon  the  Prince  of  Wales*s  idea,  which  brings  out 
so  prominently  the  advantages  of  the  modem 
museum,  that  we  quote  from  it  extensively  below. 
The  Spectator  refers  to  the  difficulty  of  treating 
as  a  whole  the  English  colonies  and  the  English 
dependencies;  but,  as  diversity  is  so  singular  a 
character  of  the  empire,  it  ought  certainly  to  be 
reflected  in  any  such  institute.  The  Prince  of 
Wales  points  out  especially  the  advantage  of  such 
an  institution  in  stimulating  and  efficiently  direct- 
ing emigration  by  giving  to  those  frequenting  it 
a  more  correct  picture  of  the  lands  to  which  they 
might  have  thought  of  going.  Again,  it  is  almost 
needless  to  point  out  the  commercial  advantages 
of  a  permanent  museum  of  the  products  of  the 
empire,  for  it  would  serve  the  purpose  of  adver- 
tising, which  is  an  essential  of  mercantile  prog- 
ress ;  but,  as  said,  the  prince  is  probably  right  in 
putting  emigration  first  of  all  in  his  list  of  bene- 
fits. 

Emigration,  wisely  imdertaken,  is  an  unmixed 
blessing  to  the  working-classes.  It  gives  the  man 
who  emigrates  the  opportunity  which  no  man  can 
ever  be  quite  content  till  he  has  had,  whether  he 
fails  or  not,  —  the  opportunity  of  making  a  for- 
tune, and  of  emerging  from  the  dulness  of  the 
ranks  of  life.  It  gives  to  the  workman  who  stays 
that  relief  from  the  pressure  of  competition  which 
he  so  much  needs.  With  these  results  before 
them,  people  of  the  upper  class  constantly  wonder 
how  it  is  the  workingmen  are  not  more  eager 
about  emigration,  and  in  general  can  only  be  in- 
duced to  adopt  it  as  a  final  resort  from  misery. 
They  argue,  '*In  our  rank  of  life,  the  younger 
sons  all  emigrate,"  and  call  to  mind  the  not  im- 
f requent  cases  where,  out  of  a  family  of  six,  four 
will  have  left  England.  *'  We  do  it  easily  enough," 
they  say  ;  ''  why,  then,  won't  the  workingmen, 
where  the  pressure  is  so  much  greater  and  the  in- 


ducements comparatively  so  much  higher  ?  "    The 
answer,  of  course,  rests  in  the  fact  that  the  one 
class  of  men  know  geography,  and  the  other  do 
not.     The  young  man  who  determines  to  go  to 
Florida  knows  where  Florida  is.  and,  before  he 
chooses  it,  has  been  able  to  picture  to  himself,  by 
the  information  he  has  the  means  of  getting  easily, 
the  kind  of  life  he  will  have  to  lead.    The  notion 
has  no  nameless,  shapeless,  unknowable  terrors 
for  him.     He  has  seen  plenty  of  Americans,  and 
knows  that  they  are  like  other  men,  and  that,  but 
for  the    banishment  from  England,  he  will  be 
happy  enough.    So,  too,  with  the  woman  of  edu- 
cation who  accompanies  her  husband  when   he 
emigrates  :  she  has  not  that  physical  dread  of  an 
awful  existence,  with  no  relation  to  previous  ex- 
periences of  life,  which  is  so  often  to  be  witnessed 
among  the  women  of  the  poor.     With  the  artisan, 
or  at  any  rate  with  the  laborer  and  his  wife,  it  is 
just  the  reverse.     They  have  not  the  means  of 
obtaining  knowledge  by  which  to  compare  the 
various  lands  that  invite  emigration.    They  are 
quite  unable  to  acquaint  themselves,  or  to  grow 
familiar,  with  the  idea  of  the  new  social  and 
material  conditions  that  await  them.    Thus  their 
ignorance  of  the  colonies  allows  the  wildest  no- 
tions of  misery  and  discomfort  to  take  possession 
of  them,  —  notions  that  practically  forbid  them 
emigrating,  except  in  case  of  severe  pecuniary 
preMure.    They  will  seldom  emigrate  to  better 
themselves ;  only  do  it,  in  fact,  to  prevent  them- 
selves falling  lower.    An  institute  where  these 
spectres  can  be  laid  will  be  of  inmiense  use  in 
increasing   timely    emigration,  —  emigration    of 
men  who  are  not  driven  by  despair.    If  the  Lon- 
don artisan  can  see  good  photographs  of  the  Austra- 
lian and  Canadian  towns  and  setUements,  and  can 
notice  around  him  the  rich  produce  of  the  colo^ 
nies  (the  sugar,  the  wool,  the  wood,  the  com,,  the- 
wine,  the  oil);  if  he  can  learn  that  men  live  there* 
at  they  live  here,  that  there  are  pubUo-houses  and 
Sunday-schools,  and  that  he  will  not  be  dl^ly  ex^ 
pected  to  encounter  naked  savages ;  and  if  at  the 
same  time  he  can  get  intelligent  advice*  and  direc- 
tion from  competent  instructors  on  tlM-qwt^  —  he- 
will  soon  find  his  fears  and  dismal  forebodings  of 
colonial  wretchedness  die  away. 

But  if  the  working-men  are  really  to  make  use 
of  the  institute,  for  this  or  for  the  otker  purpose  of - 
political  education,  it  will  be  utterly  useless  to  place  • 
it  in  the  West  End.    Working-men  will  not  aqd  can . 
not  travel  for  miles,  at  a  considefable  expense  of. 
money  and  comfort,  to  see  a  museum.    If  it  iai 
placed  in  a  convenient  situation^  they  will  'flock  to  • 
it  as  eagerly  as  they  do  to  Mr.  Bamett's  Elaster 
exhibitions  of  pictures.    If  the  institute  is  to  do 
the  good  work  it  ought  to  do^.and  can  do,  it  must 
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be  placed,  if  not  geographically,  at  least  morally, 
at  the  East  End  of  the  town  ;  that  is,  it  must  be 
built  in  a  poor  quarter.  Even  in  common  fair- 
ness, the  poor  have  a  right  to  the  site  of  the  next 
museum.  When  the  natural  history  collections 
were  removed  from  the  British  museum  to  South 
Kensington,  a  great  opportunity  was  missed. 
There  is  no  taste  more  common  among  the  poor 
than  the  taste  for  natural  history.  Had  the 
stuffed  beasts  and  birds  with  which  the  people  of 
the  West  End  are  so  heartily,  so  naturally  bored, 
been  put  up  in  Whitechapel,  they  would  have 
been  welcomed  by  streams  of  admirers.  Such  a 
mistake  ought  not  to  be  made  this  time.  Of 
course,  tlie  architects,  the  men  of  science,  and  the 
artists  like  to  see  ranges  of  imposing  galleries,  and 
consider  the  collections  and  the  advantages  of  the 
site  far  more  than  they  do  the  public  that  looks  at 
them,  or  that  pays  for  them.  Even  they,  how- 
ever, would  relent  if  they  realized  how  useful, 
how  pleasure-giving,  how  healthful  a  triumph 
might  be  secured  by  placing  the  great  collections 
of  art  and  science  within  the  reach  of  the  poor. 
Practically,  they  cannot  go  to  the  collections,  and 
so  the  collections  should  go  to  them  wherever  pos- 
sible or  reasonable.  But  the  rich  can  go  into  the 
East  End  to  see  exhibitions,  and  the  more  they 
are  compelled  to  go  there,  the  better.  Let  them, 
by  going  to  see  the  new  institute,  learn  where  the 
poor  live  in  London,  and  let  them  realize  the  con- 
dition of  life  there,  and  discover  how,  though  ma- 
terially it  is  nothing  like  so  awful  as  they  fancy 
in  their  compassionate  and  sentimental  moments, 
it  is,  as  far  as  education,  self -improvement,  ration- 
al and  healthful  pleasure  are  concerned,  far  below 
any  standard  which  we  can  be  content  with. 

Although  so  much  of  this  was  written  for  Elng- 
lish  readers,  its  truths  are  of  value  in  America. 


THE   HEALTH   OF   NEW    YORK    DURING 

AUGUST. 

The  population  of  New  York  is  estimated  at 
1,446,000.  Of  this  number,  8,246  died  in  the 
month  of  August,  a  decrease  of  952  deaths  as 
compared  with  the  preceding  month.  Among 
children  under  five  years  of  age,  939  less  deaths 
occurred  than  in  July,  wliile  there  was  also  a 
diminished  mortality  from  diarrhoeal  diseases, 
amounting  to  677.  Diphtheria  proved  fatal  in 
104  cases,  as  against  188  in  July  ;  and  scarlet-fever 
caused  but  15  deaths,  a  gain  of  10  as  compared 
with  the  preceding  month.  The  week  ending  on 
the  28th  is  noteworthy  as  having  no  deaths 
recorded  from  scarlet-fever,  which  is  a  most  re- 
markable incident  in  a  city  of  a  million  and  a 
half  of  people.     The  deaths   from  consumption 


were  448,  four  more  than  are  recorded  for  July. 
It  will  be  seen  from  these  figures  that  the  health 
of  New  York  is  improving ;  and,  unless  the  tem- 
perature and  humidity  of  the  early  fall  are  un- 
propitious,  we  shall  expect  to  see  a  gradual  falling 
of  the  death-rate  until  winter  sets  in,  when  the 
deaths  from  diseases  of  the  respiratory  organs  will 
so  increase  as  to  again  augment  it. 

August  was  pre-eminently  a  cool  month.  The 
mean  temperature  was  but  70.19^  F.  An  examina- 
tion of  the  record  of  temperature  as  far  back  as 
1870  fails  to  show  any  August  in  which  the  mean 
was  so  low.  The  nearest  approach  to  it  was  in 
1874,  when  it  was  70.25^  F.  In  most  of  the  years 
during  the  past  decade  the  mean  has  been  above 
72°  F.,  and  in  one  year.  1877,  reached  75.87^  F. 
The  maximum  point  attained  by  the  mercury 
during  the  month  was  90^ F.,  at  4  p.m.  of  the 28th. 
In  four  of  the  past  ten  years  the  August  tem- 
perature has  been  the  same  as  this  year.  In  1884 
and  1885  it  was  one  degree  higher,  and  in  1880 
and  1883  one  degree  lower.  90**  F.  may  be  con- 
sidered as  the  maximum  temperature  for  August 
for  the  past  ten  years.  The  lowest  recorded  tem- 
perature this  year  was  53°  F.,  at  3  a.m.  of  the  22d. 

The  rainfall  of  August,  1886,  was  also  remarka- 
ble. Although  some  rain  fell  on  six  da3rs  of  the 
month,  the  total  amount  was  but  .95  of  an  inch. 
From  this  it  will  be  seen  that  the  month  was  a 
very  dry  one.  In  but  one  year,  1881,  since  1877, 
has  the  rainfall  been  so  small.  In  1885,  5.67 
inches  fell ;  and  in  the  previous  year,  1884,  no 
less  than  7.90  inches  is  recorded.  The  mean  for 
ten  years  was  4.22  inches.  July  and  August  have 
been  very  noteworthy  for  the  small  quantity  of 
rain  which  has  fallen. 


ASSOCIATION  OF  OFFICIAL  AGRICUL- 
TURAL CHEMISTS. 

The  Proceedings  of  the  tliird  annual  convention 
of  this  association,  which  was  held  in  Washing- 
ton on  the  26th  and  27th  of  August,  have  just 
been  issued  as  Bulletin  No.  12  of  the  chemical 
division  of  the  department  of  agriculture. 

The  benefit  which  has  been  derived  from  these 
meetings  of  the  chemists  of  the  country,  who  are 
engaged  in  the  analysis  and  control  of  commercial 
fertilizers,  has  been  very  marked  ;  and  the  adop- 
tion of  a  uniform  official  method  of  working  has 
not  only  resulted  in  greater  agreement  among 
official  chemists,  but  has  also,  by  informing  the 
analysts  employed  by  those  manufacturing  ferti- 
lizers, of  the  methods  in  use,  brought  about  greater 
harmony  between  the  manufacturers  and  the 
control  stations. 

The  results  in  this  direction  having  been  so  sat* 
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isfaotorj,  it  wae  decided  this  jear  to  enlarge  the 
scope  of  the  afisociation,  bo  that  it  now  includes 
"  the  consideration  of  uniformlt;  and  accurac;  in 
the  analysis  of  fertUizera,  soils,  cattle-foods,  dairy 
products,  and  other  materials  connected  with  af^- 
cnltural  indusby,'' and  "affords  opportunity  for 
the  discussion  of  matters  of  interest  to  agricul- 
tural chemists."  All  persons  exercisiDg  official 
control  of  the  materials  above  named,  or  who  are 
connected  with  departments  of  agriculture,  agri- 
onltural  experiment-stations,  agricultural  colleges, 
and  state  boards  of  agriculture,  are  eligible  to 
membership.  Under  this  extension  of  its  field, 
the  association  will,  no  doubt,  do  as  much  for  the 
improTement  in  accuracy  and  uniformity  of  the 
analysis  of  other  materials  as  it  has  done  for  fer- 
tilizers. 

The  Proceedings  contain  the  reports  of  com- 
mittees on  the  estimation  of  phosphoric  acid, 
nitrogen,  and  potash,  the  discussion  of  the  pre- 
vious year's  experience,  and  concludee  with  the 
official  methods  adapted  for  the  ensuing  year. 

The  officers  elected  and  the  committees  ap- 
pointed by  the  president  are  as  follows :  —  presi- 
dent, Dr.  E.  H.  Jenkins  of  the  Connecticut  agri- 
cultural eixieriment-station  ;  vice-president,  Hr. 
P.  E.  Cbazal,  state  chemist  of  South  Carolina ; 
secretary  and  treasurer,  Clifford  Richardson  of 
the  U.  S.  department  of  agriculture.  Meml)ers  of 
the  executive  committee  :  Dr.  H.  W.  Wiley  of  the 
U.  S.  department  of  agriculture,  Prof.  M.  A. 
Scovell  of  the  Kentucky  agricultural  experiment- 
station.  Other  committees:  phosphoric  acid, 
Prof.  W.  C.  Stubbs  (Baton  Rouge,  La.),  Prof.  W. 
E.  Moses  (Enoxville.  Tenn.),  Dr.  C.  W.  Dabney, 
jun.  (Raleigh,  N.C.);  nitrogen.  Dr.  W.  J.  Gas- 
coyne  (Richmond,  Va.).  Mr.  P.  E.  Chaial  (Colum- 
bia, S.C.).  Prof,  M.  A,  Scovell  (Lexington,  Ky.) ; 
potash,  Mr.  Clifford  Richardson  (Washington, 
D.C.),  Prof.  H.  A.  Huston  (Lafayette,  Ind.),  Prof. 
W.  W.  Cook  (Buriington,  Vt.):  feeding-stuffs, 
Dr.  G.  C.  Caldwell  athacn,  N,Y.;,  Prof.  W.  H. 
Jordan  (Orono,  Me.].  Mr.  Clifford  Richardson 
(Waahington,  D.C.)  :  dairy  products.  Dr.  H.  W. 
Wiley  (Washington.  D.O.),  Dr.  S.  M.  Babeock 
(Geneva,  N. Y.),  Prof.  H.  P.  Armsby  (Madison, Wis.). 


ARTIFICIAL  RUBIER 
The  subject  of  artificial  gems  is  at  the  present 
moment  of  considerable  interest,  not  only  finan- 
cially, but  also  as  furniahing  an  example  ot  the 
manner  in  which  the  microscope  is  constantly 
called  into  use  by  almost  ever;  profession.  Early 
this  summer  the  Syndicate  des  iiamants  et  pierree 
precieuses  were  informed  that  certain  stones  which 
had  been  sold  as  rubies  from  a  new  locality  were 


suspected  to  be  of  artificial  origin.  They  were  put 
upon  the  market  by  a  Geneva  bouse  ;  and  it  was 
surmised  that  tbey  were  obtained  by  the  fusion  (rf 
large  numbers  of  small  rubies,  worth  at  the  most 
a  few  dollars  a  carat,  into  one  fine  gem  worth  fnna 
(1,000  to  12,500  a  carat. 
Some  of  these  artificial  stones  were  kindly  -pta- 


cnred  for  me  by  Messrs.  Tiffany  &  Co.  I  was  not, 
however,  permitted  to  break  them  for  analysis,  to 
observe  the  cleavage,  or  to  have  them  cut  so  that 
I  could  observe  theoptical  Bxesmore  correctly.  I 
would  at  any  time  have  detected  the  artiflcial 
nature  of  this  production  with  amere pocket-lens, 
as  the  whole  structure  is  that  peculiar  to  fused 
masses.  Examination  elicited  the  following  facts. 
The  principal  distinguishing  characteristic  between 
these  and  the  genuine  stones  is  the  presence  in 
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tbem  of  large  numbers  of  spherical  bubbles, 
rarely  pear-shaped,  sometimes  containing  stringy 
portions  showing  how  the  bubbles  had  moved. 
These  bubbles  all  have  rounded  ends,  and  present 
the  same  appearance  as  those  seen  in  glass  or  other 
fused  mixtures.  They  are  nearly  always  in  wavy 
groups  or  cloudy  masses.  When^  examined  indi- 
vidually, they  always  seem  to  be  filled  with  gas  or 
air,  and  often  form  part  of  a  cloud,  the  rest  hav- 
ing the  waviness  of  a  fused  mixture.  Some  few 
were  observed  enclosing  inner  bubbles,  apparently 
a  double  cavity,  but  empty.  In  natural  rubies  the 
cavities  are  always  angular  or  crystalline  in  out- 
line, and  are  usuaUy  filled  with  some  liquid,  or,  if 
they  form  part  of  a  *  feather,*  as  it  is  called  by  the 
jewellers,  they  are  often  arranged  with  the  lines 
of  growth.  Hence  the  difference  in  appearance 
between  the  cavities  in  the  natural  gem  and  those 
in  the  fused  gem  is  very  great,  and  can  readily  be 
detected  by  the  pocket-lens.  I  have  failed  to  find 
in  any  of  the  artificial  stones  even  a  trace  of  any 
thing  like  a  crystalline  or  angular  cavity.  Another 
distinguishing  characteristic  is  that  in  many  genu- 
ine rubies  we  find  a  silky  structure  (called  •  silk  ' 
by  the  jewellers),  which,  if  examined  under  the 
microscope  or  under  a  ^  to  ^  inch  objective,  we 
find  to  be  a  series  of  cuneiform  or  acicular  crystals, 
often  iridescent,  and  arranged  parallel  with  the  hex- 
agonal layers  of  the  crystal.  When  in  sufficient 
number,  these  acicular  and  arrow-shaped  crystals 
produce  the  asteria  or  star  effect,  if  the  gem  is  cut 
in  en  cabochon  form,  with  the  centre  of  the  hex- 
agonal prism  on  the  top  of  the  cabochon.  I  have 
failed  to  find  any  of  them  in  the  stones  under  con- 
sideration, or  even  any  of  the  marking  of  tlie  hex- 
agonal crystal  which  can  often  be  seen  when  a 
gem  is  held  in  a  good  light,  and  the  light  allowed 
to  strike  obliquely  across  the  hexagonal  prism. 
Dr.  Isaac  Lea  has  suggested '  that  these  acicular 
crystals  arc  rutile,  and  interesting  facts  and  illus- 
trations have  been  published  by  him.  From  my 
own  observations  on  many  siiecimens,  I  believe 
there  is  little  doubt  of  the  truth  of  this  hypothesis.* 
My  explanation  is,  that  they  were  deposited  from 
a  solution,  either  heated  or  cold,  while  the  corun- 
dum was  cr3r8tallizing,  and  I  doubt  very  much 
whether  they  will  ever  be  found  in  any  substance 
formed  by  fusion. 

The  hardness  of  these  stones  I  found  to  be  about 
the  same  as  that  of  the  true  ruby.  8.8  or  a  trifle 
less  than  9,  the  only  difference  being  that  the 
artificial  stones  were  a  trifie  more  brittle.  The 
testing-point  used  was  a  Siamese  green  sapphire, 
and  the  scratch  made  by  it  was  a  little  broader 
but  no  deeper  than  on  a  true  ruby,  as  is  usually 

>  Proo.  Pbiiad.  aoad.  ao..  Feb.  10. 1809,  and  May.  1870. 
*  Paper  on  star  garnets,  N.  Y.  aoad.  so..  May,  1880. 


the  case  with  a  brittle^  material.  After  several 
trials,  I  faintly  scratched  it  with  chrysoberyl, 
which  will  also  slightly  mark  the  true  ruby. 

The  specific  gravity  of  these  stones  I  found  to 
be  8.98  and  8.95.  The  true  ruby  ranging  from 
8.98  to  4.01,  it  will  he  seen  that  the  difference  is 
very  slight,  and  due  doubtless  to  the  presence  of 
the  included  bubbles  in  the  artificial  stones,  which 
would  slightly  decrease  the  density.  As  a  test, 
this  is  too  delicate  for  jewellers'  use ;  for  if  a  true 
ruby  were  not  entirely  clean,  or  a  few  of  the  bub- 
bles that  sometimes  settle  on  gems  in  taking 
specific  gravities  were  allowed  to  remain  undis- 
turbed, it  would  have  about  the  same  specific 
gravity  as  one  of  these  artificial  stones. 

I  found,  on  examination  by  the  dichroeoope, 
that  the  ordinary  image  was  cardinal  red,  and  the 
extraordinary  image  a  salmon  red,  as  in  the  true 
ruby  of  the  same  color.  Under  the  polariscope, 
what  I  believe  to  be  annular  rings  were  observed. 
With  the  spectroscope,  the  red  ruby  line,  some- 
what similar  to  that  in  the  true  gem,  is  distinguish- 
able, although  perhaps  a  little  nearer  the  dark  end 
of  the  spectrum. 

The  color  of  all  the  stones  examined  was  good, 
but  not  one  was  so  brilliant  as  a  very  fine  ruby. 
The  cabochons  were  all  duller  than  fine,  true  stones, 
though  better  than  poor  ones.  They  did  not  differ 
much  in  color,  however,  and  were  evidently  made 
by  one  exact  process  or  at  one  time.  Their  dull 
appearance  is  evidently  due  in  part  to  the  bubbles. 
The  optical  properties  of  these  stones  are  such  that 
they  are  evidently  individual  or  parts  of  individual 
crystals,  and  not  agglomerations  of  crystals  or 
groups  fused  by  heating. 

In  my  opinion,  these  artificial  rubies  were  pro- 
duced by  a  process  similar  to  that  described  by 
Fremy  and  Fell  {Compiea  rendus,  1877,  p.  1029),  — 
by  fusing  an  alumlnate  of  lead  in  connection  with 
silica  in  a  siliceous  crucible,  the  silica  uniting  with 
the  lead  to  form  a  lead  glass,  and  liberating  the 
alumina,  which  crystallizes  out  in  the  form  of 
corundum  in  hexagonal  plates,  with  a  specific 
gravity  of  4.0  to  4.1,  and  the  hardness  and  color  of 
the  natural  ruby,  the  latter  being  produced  by  the 
addition  of  some  chromium  salt.  By  this  method, 
rubies  were  formed,  that,  like  the  true  gem,  were 
decolorize<i  temjwrarily  by  heating. 

It  is  not  probable  that  these  stones  were  formed 
by  Oaudin's  method  (Comptea  rendns^  xix.  p.  1842), 
—  by  exposing  am9rphous  alum  ma  to  the  fiame  of 
the  oxyhydrogen  blowpij^e,  and  thus  fusing  it  to  a 
limpid  fluid,  which,  when  cooled,  had  the  hard- 
ness of  Corundum,  but  only  the  specific  gravity 
8.46,  much  below  that  of  these  stones.  Nor  is  it 
at  all  likely  that  they  were  produced  by  fusing  a 
large  number  of  natural  rubies  or  corundum  of 
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small  size,  because  by  this  process  the  specific 
fijavity  is  lowered  to  that  of  Gaudin*s  product. 
The  same  also  holds  good  of  quartz,  ber>],  etc. 

The  French  syndicate  referred  the  matter  to  M. 
Friedel  of  the  Ecole  des  mines,  Paris,  supplying 
him  with  samples  of  the  stones  for  examination. 
He  reported  the  presence  of  the  round  and  pear- 
shaped  bubbles,  and  determined  the  hardness  and 
specific  gravity  to  be  about  the  same  as  of  the  true 
ruby.  On  analysis,  he  found  them  to  consist  of 
alumina,  with  a  trace  of  chromium  for  the  coloring- 
matter.  The  cleavage  was  not  in  all  cases  distinct ; 
and  the  rough  pieces  given  to  him  as  examples  of 
the  gem  in  its  native  state  had  all  been  worked, 
so  that  nothing  could  be  learned  of  their  crystal- 
line structure.  When  properly  cut  according  to 
axes,  they  showed  the^annular  rings.  The  extinc- 
tion by  parallel  light  was  not  always  perfect, 
which  he  believed  to  be  due  to  the  presence  of  the 
babbles.  He  states  that  he  himself  has  obtained 
small  red  globules  with  these  inclusions  by  fusing 
alumina  by  oxy hydrogen  light :  and,  although 
having  no  positive  evidence,  he  believes  these 
stones  to  he  artificially  obtained  by  fusion. 

On  the  receipt  of  M.  Frieders  report,  the  syndi- 
cate decided  that  all  cabochon  or  cut  f< tones  of 
this  kind  shall  be  sold  as  artificial^  and  not  pre- 
cious gems.  Unless  consignments  are  so  marked, 
the  sales  will  be  condsidered  fraudulent,  and  the 
misdemeanor  punishable  under  the  penal  code. 
All  sales  effected  thus  far,  amounting  to  some 
eOO,000  or  800,000  francs,  shall  be  cancelled,  and 
the  money  and  stones  returned  to  their  respective 
owners. 

The  action  taken  by  the  syndicate  has  fully  set- 
tled the  position  which  this  production  will  take 
among  gem-dealers,  and  there  is  little  reason  to 
fear  that  the  true  ruby  will  ever  lose  the  place  it 
has  occupied  for  so  many  centuries.  These  stones 
show  the  triumphs  of  modern  science  in  chemis- 
try, it  is  true ;  and  although  some  may  be  willing 
to  have  the  easily  attainable,  there  are  others  who 
will  almost  want,  what  the  true  ruby  is  becoming 
to-day,  the  unattainable.  One  will  be  nature's 
gem,  and  the  other  the  gem  made  by  man. 

I  presented  this  paper  at  the  meeting  of  the 
New  York  academy  of  sciences,  Oct.  4. 

Geo.  F.  Kuxz. 


A  DULL  BOOK, 

With  the  exception  of  the  members  of  the  Royal 
geographical  society,  perhaps  no  body  of  men  has 
done  more  to  advance  our  knowledge  of  the  geo- 
graphy of  the  earth's  surface  than  the  American 
missionaries  taken  as  a  clas8.     Explorer  after  ex- 

PtrHa,  the  land  of  the  Imama.  By  James  Bassbtt.  Mew 
York.  iSert6»ier,  1880. 


plorer  has  acknowledged  his  indebtedness  to  them 
for  the  most  important  successes  of  his  explora^ 
tion.  Yet  how  little  they  have  written,  and  how 
wortliless,  comparatively  speaking,  is  that  little  ! 
The  present  volimie  is  no  exception  to  this 
rule.  The  author  had  abundant  opportunity  to 
see  and  learn,  and  he  undoubtedly  saw  and  learned 
a  great  deal.  Every  page  of  the  volume  attests 
his  knowledge  of  the  country  of  which  he  is 
writing ;  but  somehow  he  has  not  told  of  the  things 
one  wishes  to  know,  while  he  has  encumbered 
his  book  with  facts  that  have  lit'le  or  no  interest, 
and,  what  is  more  to  be  regretted,  he  has  said  what 
he  has  said  in  the  most  wretched  English. 

There  are  a  few  interesting  passages  in  the 
volume,  especially  one  where  he  descril»es  the 
harem,  or  shrine,  of  the  Imam  Reza  at  the  city  of 
Khorasan,  more  often  called  Mashad.  Singularly 
enough,  he  did  not  see  the  shrine  itself,  and  got 
his  description  second-hand,  from  an  artist  whom 
he  employed  to  paint  a  representation  of  it  for 
him.  The  book  fmrther  contains  the  most  recent 
description  of  the  government  and  social  state  of 
Persia  that  we  have  :  it  therefore  has  a  value  not 
dependent  on  the  amount  of  interest  one  feels  in 
its  perusal.  There  are,  in  addition,  good  accounts 
of  his  journeyings  in  the  region  between  the 
Black  and  Caspian  seas ;  but,  unfortunately,  these 
regions  have  been  so  recently  described  by  more 
entertaining,  though  not  more  competent  writers, 
that  this  portion  of  the  work  lacks  the  charm  of 
novelty,  to  say  the  least. 

One  other  objection  to  the  volume  is  to  be 
found  in  the  new  and  fantastic  spelling  of  proper 
names  adopted  by  the  author.  He  says  in  his 
preface  that  in  the  orthography  of  Persian  and 
Arabic  names  he  "endeavored  to  adhere  to  the 
Persian  and  Arabic  forms.  In  some  instances 
this,  however,  did  not  seem  to  be  expedient." 
One  wishes  that  he  had  more  often  retained  the 
more  usual  spelling.  The  best  featuie  of  the  book, 
and  one  which  goes  a  good  way  towards  giving  it 
a  value  at  the  present  time,  is  the  good  map  of 
Persia  and  its  border  regions,  prepared  by  the 
author.  In  its  preparation,  special  attention  was 
given  to  the  details  of  the  eastern  border.  In 
conclusion,  we  are  heartily  sorry  that  the  book 
was  not  published  eighteen  months  ago,  when  it 
would  have  received  more  attention. 


NOTES  AND   NEWS. 

One  of  the  tasks,  says  Nature,  Sept.  28,  under- 
taken by  the  British  museum  since  printing  has 
taken  the  place  of  writing  in  the  Catalogue,  is  the 
publication  of  certain  important  sections  of  the 
Catalogue  in  heparate  parts.      Thus  the  entries 
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under  America,  Cicero,  lAither,  LondoD,  and 
many  otherr,  have  already  appeared.  The  last 
of  these  is  one  of  special  scientific  interest :  it  is  a 
reprint  of  that  part  of  the  Catalogue  which  is 
classified  under-  the  head  *  Academies.*  The 
definition  of  academies  for  the  purpose  is,  '  learned 
and  scientific  societies.*  The  entries  fill  five  parts, 
making  a  thick  folio  volume  of  about  one  thousand 
pages.  In  the  great  written  Catalogue,  which  is 
well  known  to  all  re'tders,  twenty-eight  volumes 
were  given  to  this  one  subject.  The  headings 
have  been  thoroughly  reviped,  and  the  names  of  a 
number  of  societips  have  been  expunged,  to  be 
placed  under  more  appropriate  headings.  Thus, 
agricultural  societies,  Kchools,  political  cIuIjs,  etc., 
which  ha<i  crept  into  the  Catalogue  by  degrees  in 
course  of  time,  have  all  been  omitted.  As  it  is, 
the  total  number  of  entries  is  about  82,000.  *  Lon- 
don *  is  the  longest  sub-heading :  it  fills  nearly  200 
pages,  with  about  6,500  entries.  Paris,  St.  Peters- 
burg, and  Berlin  have  about  8,000  entries  each ; 
Vienna  and  Amsterdam,  about  1,000.  Towns  are 
use^l  for  sub-headings,  and  under  these  are  ar- 
ranged alphabetically  the  names  of  the  societies 
issuing  the  publications.  The  old  sub-headings  of 
comitries  have  been  abolished.  Formerly  the  sub- 
headings would  read  thus:  'Academies,  etc., — 
Great  Britain  and  Ireland,  —  London,  Royal  so- 
ciety.' The  towns  are  now  arranged  alphabeti- 
cally, regardless  of  countries.  Only  completed 
series  are  fuUy  entered :  works  in  progress  are, 
according  to  the  rule  of  the  museum,  catalogued 
with  the  date  of  the  first  volume,  and  the  words 
'  in  progress.*  The  work  covers  the  greater  part 
of  the  scientific  literature  of  the  world.  When 
the  catalogue  of  *  periodical  publications '  is  fin- 
ished, there  will  be  little  relating  to  science  which 
cannot  be  found  under  appropriate  heads  in  one 
or  the  other.  It  seems  like  looking  the  gift-horse 
in  the  mouth,  but  we  cannot  refrain  from  observ- 
ing that  the  value  of  these  five  volumes  would  be 
enormously  increased  if  some  approximation  to  a 
subject  index  could  be  added  to  them.  It  would 
be  a  simple  task  to  have  headings,  *  Chemistry,* 
•Microscopy,*  *  Geology,' etc.,  under  which  were 
given  the  names  of  the  towns  where  societies  on 
these  subjects  are  to  be  found.  The  student 
would  then  have  before  him  at  a  glance  the  names 
of  all  the  societies  on  the  g^obe  working  at  any 
particular  subject.  Instances  will  present  them- 
selves to  every  student  in  which  the  first  name  of 
a  society,  and  that  by  which  it  has  to  be  sought  in 
the  Catalogue,  does  not  always  indicate  the  sphere 
of  work. 

—  Two  valuable  papers,  — '  The  six  inner  satel- 
lites of  Saturn,*  and  *  Otwervations  for  stellar  par- 
allax,'—  the  results  of  recent  work  with  the  d6-inch 


equatorial,  have  just  been  published  by  Professor 
Hall  as  Appendices  L  and  II.  of  the  Washington 
observations  for  1888. 

—  The  statue  of  Liberty  on  Bedloe*s  Island, 
New  York  bay,  when  completed,  will  be  illumi- 
nated at  night  in  a  decidedly  novel  manner.  The 
torch  of  the  statue  will  contain  eight  electric 
lamps,  of  six  thousand  candle-power  each,  the 
light  from  which  will  be  thrown  directly  upward, 
making  a  powerful  beam  and  cloud  illumination. 
Four  or  eight  lamps,  of  six  thousand  candle-power 
each,  will  refiect  their  light  upon  the  statue,  illu- 
minating it,  and  causing  it  to  shine  forth  in  bright 
relief. 

— The  reduction  of  aluminium  by  means  of  the 
electric  current,  now  carried  on  by  the  Cowles 
company  of  Cleveland,  O.,  is  not  effected  by  the 
voltaic  arc,  as  is  generally  supposed.  In  the 
Cowles  process,  a  connection  is  established  between 
the  carbon  terminals  through  the  medium  of  a 
mass  of  finely  pulverized  carbon  and  other  mate- 
rials, the  terminals  being  drawn  some  distance 
apart  after  the  circuit  has  been  established.  By 
this  system  the  intense  heat  of  the  arc  is  modified, 
and  diffused  through  a  large  area  of  minute  par- 
ticles, keeping  them  at  a  constant  incandescent 
heat,  thereby  effecting  the  reduction  of  the  most 
refractory  materials. 

— The  Journal  of  the  Society  of  arts  states,  that, 
from  an  official  report  lately  issued,  it  appears 
that  the  production  of  manganese  in  Russia  is 
steadily  increasing.  The  exports  for  the  first  four 
months  of  this  year  amounted  to  0,000  tons,  as 
against  4,500  tons  for  the  corresponding  |)eriod  of 
1885.  This  is  shipped  principally  from  Poti, 
where  it  is  conveyed  by  the  Trancaucasian  rail- 
way from  the  mines,  in  order  not  to  interfere  with 
the  petroleum  trade  of  the  neighboring  port  of 
Batoum.  Owing  to  the  bad  condition  of  the  con- 
veyance used  in  transporting  it  from  the  mines  at 
Tchiatoor  to  the  Transcaucasian  railway,  large 
lumps  of  ore  only  can  be  carried,  the  result  being 
that  the  smaller  pieces,  which  are  equal  to  two- 
thirds  of  the  total  quantity  extracted,  are  wasted, 
although  equal  in  quality  to  that  exported. 

—  From  one  ton  of  ordinary  gas-coal  may  be 
produced  1,500  pounds  of  coke,  20  gallons  of  am- 
monia water,  and  140  pounds  of  coal-tar.  By 
destructive  distillation  the  coal-tar  will  yield  69.6 
pounds  of  pitch,  17  pounds  of  creosote,  14  pounds 
heavy  oils,  9.5  pounds  of  naphtha  yellow,  6.8 
pounds  naphthaline,  4.75  pounds  naphthol,  2.25 
pounds  alazarin,  2.4  pounds  solvent  naphtha,  1.5 
pounds  phenol,  1.2  pounds  aurine,  1.1  pounds  ben- 
zine, 1.1  pounds  aniline,  0.77  of  a  pound  tolui- 
dine,  0.46  of  a  pound  anthracine,  and  0.9  of  a 
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pound  toluene.  From  the  latter  is  obtained  the 
new  substance  known  as  saccharine,  which  is  280 
times  as  sweet  as  the  best  cane-sugar,  one  part  of 
it  giving  a  very  sweet  taste  to  a  thousand  parts  of 
water. 

—  Pleuro-pneumonia  is  reported  to  be  raging 
with  unprecedented  violence  among  cattle  in 
Montgomery  county,  Penn.  Eighteen  cases  have 
occurred  in  one  township. 

—  Recent  evidence  obtained  in  one  of  the  ice- 
cream poisoning  cases  in  Michigan,  known  as  the 
Lawton  case,  confirms  the  views  expressed  by  Dr. 
Vaughan,  that  it  was  due  to  tyrotoxicon.  It  ap- 
pears that  the  cream  was  frozen  in  an  old  wooden 
building,  which  had  been  previously  used  as  a 
meat-market,  but  had  been  unoccupied  for  some 
time,  and  was  in  a  most  unsanitary  condition,  ad- 
mirably adapted  to  pollute  the  cream  and  render 
it  poisonous. 

—  Cholera  appears  to  be  on  the  increase  in 
southern  Europe.  Our  last  report  announced  its 
presence  at  Pesth,  where,  since  that  time,  numerous 
cases  have  occurred.  Sardinia  is  now  said  to  be 
infected. 

—  At  a  recent  meeting  of  the  state  board  of 
health  of  Michigan,  an  analysis  was  presented  of 
five  hundred  deaths,  at  ages  between  eighteen  and 
sixty-five,  which  occurred  in  the  Michigan  mutual 
life-insurance  company  during  eighteen  years. 
The  chief  causes  of  death,  in  order  of  frequency, 
were  lung  consumption,  pneumonia,  typhoid-fever, 
apoplexy,  heart-disease,  cancer,  Bright's  disease, 
and  quick  consumption.  The  average  age  of  the 
decedents  from  typhoid-fever  was  38.5  years  ; 
from  lung  consumption,  40.17  ;  from  apoplexy, 
51.10 ;  from  cancer,  48.90 ;  and  from  Bright's 
disease,  54.50.  Those  who  died  from  consump- 
tion were  of  more  than  average  height,  of  light 
weight,  and  had  a  small  expansion  of  chest.  The 
average  height  was  5  feet  11  inches,  while  the 
weight  was  but  139.45  pounds,  and  the  expansion 
of  the  chest  but  2.93  inches.  This  character  of 
organization  should  lead  its  i>osses8or  to  groat  care 
in  his  mode  of  life  and  surroundings.  While,  of 
course,  it  does  not  necessarilv  denote  a  tendencv 
to  tuberculous  disease,  it  is  at  least  a  suggestion 
which  is  well  worth  attention  and  consideration. 

—  Some  faint  idea  of  the  prevalence  of  small- 
pox in  London  last  year  can  be  gained  by  the 
statement  that  eleven  thousand  persons  suffering 
with  this  disease  or  recovering  from  it  were  trans- 
ported by  steamer  between  London  and  Pur  fleet, 
where  the  floating  hospital  was  located.  This 
hospital  had  at  one  time  four  hundred  patients 
within  its  walls  for  treatment,  and  not  infrequently 
a  hundred  would  seek  admittance,  being  carried 


from  the  city  by  one  of  the  three  steamers  which 
were  assigned  to  this  service. 

—  The  Massachusetts  state  board  of  health  re- 
ports that  their  chemist  has  found  the  following 
adulterations :  milk,  adulterated  *by  the  addition 
of  water  and  coloring-matter,  and  by  the  abstrac- 
tion of  cream  ;  spices,  addition  of  starch  and 
other  foreign  powders ;  cream-of-tartar,  substitii- 
tion  of  starch,  gypsum,  and  other  cheaper  sub- 
stances ;  baking-powders,  alum ;  honey,  substitu- 
tion of  cane-sugar  and  glucose ;  molasses,  addition 
of  glucose  and  presence  of  tin  ;  maple  sugar  and 
sirup,  presence  of  glucose  ;  confectionery,  terra 
alba,  poisonous  coloring-matter,  fusel  oil,  and 
arsenical  wrappers ;  canned  fruits,  vegetables,  and 
meats,  presence  of  metallic  poisons.  Opium, 
cinchona,  and  other  drugs  have  also  been  found 
adulterated.  Since  1882,  when  the  law  was  passed 
providing  for  the  inspection  of  food  and  drugs, 
one  hundred  and  seventy -five  complaints  have 
been  made  to  the  courts  for  violation  of  its  pro- 
vision. 

—  Prof.  W.  H.  Pickering  and  assistants  wit- 
nessed the  eclipse  of  the  sun,  Aug.  29,  at  Grenada ; 
and  of  that  event  the  professor  writes,  "The 
eclipse  passed  off  successfully,  and  we  lost  only  45 
seconds  out  of  the  226  through  clouds.  I  had 
eighteen  assistants  selected  from  the  islanders, 
and  they  all  did  very  well.  I  think  my  results 
wiU  be  very  satisfactory." 


LETTERS  TO  THE  EDITOR. 

*0*Corre*ijondefUa  are  requeued  to  be  aa  bri^  aa  poattible.    The 
writer's  name  Uin  alt  caaes  required  cu  procfcffoood  faith. 

The  source  of  the  Mississippi. 

In  the  issue  of  Science  for  Sept.  24,  Mr*.  Pearce 
Giles,  in  advocating  Captain  Glazier^s  claim  to  the 
discovery  of  the  true  source  of  the  Mississippi,  says, — 

*'  There  is  nothing  to  be  found  in  Schoolcraft^s 
narrative  to  show  that  he  penetrated  south  of  Itasca. 
He  speaks  of  an  inlet  to  Lake  Itasca  leading  from  a 
smaller  lake  to  the  south,  but  clearly  did  not  visit 
that  smaller  lake,  and  hence  did  not  '  discover '  it. 
Nor  was  it  known  to  exist  by  Mr.  Nicollet,  who  came 
after  him.  The  latter  explorer  states  that  there  are 
five  creeks  falling  into  Itasca.  Captain  Glazier  dis- 
covered six,  the  sixth  originating  in  a  lake  (not  a 
lakelet)  about  five  miles  to  the  south  of  Itasca.  This 
lake  was  not  known  to  Ni'^oUet.  It  lies  nearly  due 
south  of  the  western  arm  of  Itasca.  He  visited  the 
others  (which  are  mere  ponds),  but  missed  the  most 
important  one.  probably  owing  to  difiiculty  of  access, 
the  soil  around  it  and  for  some  distance  from  it  being 
extremely  swampy,  and  its  inlet  to  Lake  Itasca  com- 
pletely hidden  by  the  densest  vegetation.  Such  an 
inlet  could  not  have  befin  known  to  exist,  except 
from  the  information  of  the  Indian  whose  hunting- 
firround  was  in  the  immediate  neighborhood.  The 
*  infant  Mississippi '  flows  from  this  lake,  unknown 
until  Captain  Glazier  forced  his  way  into  it  in  1881.'* 

Elsewhere  Captain  Glazier  has  told  us  that  this 
lake  is  '*  about  a  mile  and  a  half  in  greatest  diam- 
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eter,  and  would  be  nearly  oteI  in  form  bat  for  a  tin- 
gle promontory  which  extends  ite  ehores  into  tibe 
lake.*' 
Then  we  are  to  look  for  Lake  Qlaxier  at  the  head 


enet  the  course  of  the  '  infant  Missfssippi  *  between 
Lake  Glazier  and  Lake  Itasca  ? 

This  map  is  a  copy  of  the  maps  of  two  townships 
deposited  in  the  goyernment  land  office  at  Washing- 
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MAP  OP  LAKE  rrASCA  AND  ELK  LAKE, 

AND    VICINITY. 

RcdncM  from  fac-nfmll*  tnrlnir!«  of  tnapn  of  tho  mirrpTH  mniln  in  October.  IRTS,  and  depo(iit«d  In  Um 
General  Land  OAce  at  Waahlnfftoii.  Kt>bruary.  lUTft.   I-Idwin  K.  ]1all  ami>  Aiwistaxth.  kuktbtobs. 


of  a  stream  about  five  miles  lonfr,  and  lying  nearly 
due  south  of  the  western  arm  of  Itasca. 

Now,  will  Mr.  Pearce  Giles  be  so  kind  as  to  point 
out  on  the  accompanying  map  the  exact  location  of 
Lake  Glacier,  and  also  trace  for  the  readers  of  Sd- 


ton.  They  were  drawn  from  surveys  made  by  Mr. 
Edwin  S.  Hall  and  assistantc,  who  were  in  these  two 
townships  alone  for  over  four  weeks  in  September 
and  October,  1875,  six  years  before  Captain  Glaxier 
stopped  over  night  (July  21-22,  1881)  in  township 


SCIENCE. 


[ToL.  VIII.,  No.  IM 


143.  and  spent  a  few  hours  the  oezt  da;  in  niakinf; 
his  itreal  explorations .  Tbe  accuracy  of  this  map 
was  full;  TCrlRed  by  the  late  Mr.  O.  E  Garrison, 
who  went  carefully  over  tbe  ground  in  July,  1860, 
in^  the  service  of  the  teuth  U.  S.  census  and  of  the 
Minnesota  geoln^oal  and  natural  history  survey. 
Mr.  QarrJBOn  travelled  from  snutb  to  north  over  the 
very  liue  of  Ur.  Pearce  Qiles's  '  infant  Uississippi,' 
but  he  fuled  to  And  it ;  nor  did  he  find  an;  other 
stream  flowing  northward  from  any  point  more  than 
tno  miles  south  of  Itasca.  The  msp  is  also  certified 
to  be  correct  by  the  land  and  timber  agents  of  the 
Northern  PaciBc  railroad,  who  have  been  over  every 
quarter-section  of  these  townshipi  repeatedly  since 
the  official  survey  in  1875.  I  have  now  before  me  a 
copy  of  a  letter  from  one  of  these  hardy  and  intelli- 
gent woodsmen,  written  in  October,  1875,  describing 
a  trip  over  this  very  ground,  right  on  the  heels  of  the 
government  surveyors ;  and  his  report,  while  fully 
deacribing  Elk  Lake  and  Lake  Itasca,  makes  no  men- 
tion of  any  such  lake  or  stream  as  Mr.  Pearce  OilM 
descrit>ea  above. 

The  scale  of  the  map  is  certainly  adequate  for  Mr. 
Pearce  QiTes's  use.  Each  bniall  square  represents  a 
square  mile,  and  the  map  thus  shows  us  a  stretch  of 
fully  seven  miles  south  of  Itasca. 

It  is  due  to  ''the  majority  of  American  geographers 
and  mapniakera,"  who,  according  to  Mr.  Pearce 
Qilea,  ''now  recogniie  Lake  Glaiier  as  the  prima) 
reservoir  of  the  Qreat  Kiver,"  that  he  or  Captain 
Olaiier  point  [>ut  the  exact  location  of  his  lake,  since 
so  many  ufGcial  and  unofficial  expeditions  have  failed 
to  find  it. 

But  really  is  not  Mr.  Pearce  Qites  claiming  too 
much  for  Captain  Gtaiier,  in  view  of  what  hai  al- 
ready been  published  by  the  captain  and  members  of 
his  party )  This  is  tfae  way  one  of  the  parly,  Mr. 
Bartlett  Channing  Paine,  described  the  '  infant  Uis- 
■issippi '  and  '  I^ke  Glacier '  in  a  tetter  to  tbe  St. 
Panl  Pioneer  prtu,  dated  Aug.  B.  1881  :  — 

"  We  started  (or  the  upper  end  of  tbe  lake  [Itasca] 
early  next  morning,  finding  when  we  reached  it  that 
it  terminated  in  bulrushes  and  what  seemed  to  be  a 
■iramp.  Our  guide,  however,  took  us  through  the 
rushes,  and  we  found  that  a  small  hut  swift  stream 
entered  here,  up  which  with  difBculty  we  pushed  our 
canoes.  Thi*  atrfam  it  about  half  a  mile  long,  and 
flows  from  one  of  the  prettiest  lakes  we  have  seen  on 
our  trip.  Tbe  shores  are  high  rather  than  marshy, 
and  covered  with  verdure  :  and  tbe  lake,  which  ie 
nearly  round,  its  regularity  being  broken  by  but  one 
point,  baa  a  greatest  diameter  of  a  mile  and  a  half, 
or  perhaps  two  miles.  Into  this  lake  flow  three 
small  streams  which  rise  in  marshy  ground  from  a 
mile  to  three  miles  from  the  lake.  Having  previously 
estimated  the  volume  of  water  flowing  into  Itasca  by 
all  the  streams  contributing  to  it,  and  found  the  one 
from  this  lake  much  in  excess  of  that  of  others,  we 
held  a  little  meeting  on  the  point,  and  unanimously 
voted  to  call  the  new-fnund  body  of  water  Lake 
Glaiier,  in  honor  of  the  head  of  our  party." 

Every  reader  of  this  letter  will  agree  with  me  in 
sayins  that  Mr.  Bartlett  Channing  Paine  is  describing, 
not  a  new-found  I^ke  Glaiier.  but  simply  Elk  Lake 
of  the  government  surrey  of  1875,  —  that  and  nothing 
else.  Further,  Captain  Qlasier's  own  nap,  a  fac- 
simile of  a  port  of  which  is  here  given,  agri 


thought  that  he  w 
Lake. 

But  that  was  nc 
erally  did   not  kn 


>  the  first  white  n 


o  visit  E 


>  be  wondered  at.  People  g»a- 
about  Elk  lake,  and  Captain 

Ie  temporary  fame,  which  might 
be  considered  nothing  worse  than  laughable.  Ha 
might  have  acknowledged  his  blunder,  and  gone  on 
making  money  lecturing  on  the  '  Heroes  of  Miada- 
sippi  exploration,'  of  whom  he  had  ceased  to  be  the 
chiefest  and  last.  This,  however,  does  not  seem  to 
suit  the  captain  and  bis  friends,  and  they  are  making 
a  last  desperate  effort  to  diktort  the  facts  of  ge<^Ta- 
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£j  to  luit  their  ambitions  and  conceit*.  The  worth- 
sness  of  their  actual  discoveries  being  shown,  they 
now  propose  to  strike  out  five  miles  to  the  south  over 
the  crest  of  the  heights  of  land,  and  locate  a  new 
Lake  Glaiier  to  suit  themselves,  which  no  mortal  has 
ever  set  eye  upon.  Until  wat«r  can  be  made  to  flow 
up  hill,  this  latest  Lake  Glaiier  will  not  answer  ila 
purpose.  The  crest  of  tbe  heights  of  land  is  only 
about  three  miles  from  the  southern  extremity  of 
I«ke  Itasca.  Yet  Captain  Glacier  would  hnre  us  be- 
lieve that  above  I^ke  Itssca  he  found  five  miles  of 
*  Infant  Mississippi,'  one  and  a  half  miles  of  '  Laks 
Oliiier,'  and  inleta  of  the  latter  reaching  a  mile  or 
two  farther  aoath,  —  in  all,  a  continuona  water-couna 
flowing  into'  Lake  Iiaica  from  a  point  eight  or  nine 
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niilea  about  dae  tooth  frcm  the  nritera  am  of  that 
kk«.  To  itate  the  rate  i*  to  prove  it«  abnirditf .  So 
much  tor  Mr.  Pearca  Giles'i"  latest  TfniiOD  of  '  Lake 
Qlatier.'  HaintT  D.  Hakiiowbr. 

7M  Broidw&r.  New  Tork. 

GUciert  and  glkcialisti. 

Mr.  Jamra  D.  Dana,  in  Srirncf  for  Aug.  20,  says, 
''  the  Diemoinof  th»  Museum  of  comparative  EoSIo^, 
founded  by  Mr,  Alexander  AijaMii,  and  not  by  nia 
father"  In  1863.  Prof.  Lnuie  Agawii  Rol  a  firit 
fCrant  of  t«n  thougand  dollar*  frDm  the  legislatare  of 
MaMachuBettn  for  the  publication  of  thoie  memoira. 
The  flrrt  paper  is  by  Theodore  Lyman,  and  was  iMued 
in  March.  IS6.1.  The  title  is  ''  Memoirs  of  the  Muieum 
ot  comparative  loOlogy,  at  Harvard  colle)^,"  vol.  J., 
Cambridge,  1S64-8.5,  4"  ;  contents,  illustrated  cata- 
logue, etc.  More  than  twelve  volumes  have  been 
issued,  the  flrat  three  daring  Louis  ARassiE's  life. 

As  to  tiie  accQsatinn  of  'Mr.  Marcou's  charge 
agalDHt  Mr.  Alexander  Agassis,'  etc.,  it  is  almost 
(uperfluous  — at  least  for  those  who  have  read  tny 
paper — to  say  that  I  have  mode  no  charge  of  an^ 
sort  against  Mr,  Alexander  Agassis,  and  that  bis 
name  is  not  even  referred  to.  Julbb  Habcod. 

Ombrldge,  Sept.  II. 

[The  series  »aa  commenced  as  '  Illustrated  cata- 
lo|<ne,'  and  not  as  '  Memoirs.'  each  number  independ- 
ently paged  :  these  numbers  were  not  collected  into 
volumes  until  after  Louis  Agassiz's  death,  when  the 
dosing  number  |9)  of  the  second  volume,  published 
in  1H76,  was  entitled  '  Memoir*,'  and  the  titles  to  the 
first  three  volumes  fthe  third  volume  consisted  of 
Nos.  T  and  8}  first  printed  and  distributed.  —Ed  ] 

Buometer  exposure. 

In  accordance  with  '  Gan's  '  suggestion  in  Science, 

viii   p.  235,  I  herewith  present  a  copy  of  the  barO' 

Kph  record  of  Blue  Hilt  observatory  for  the  three 
rs  from  »  a.m.  to  12  m   of  Feb.  37,  1386. 


9AJ4.  10        If      liM. 


the  portion  of  the  curve  given  in  the  above  diagram 
is  but  a  sample  of  the  whole  liarograph  curve  of  that 
date,  only  the  oscillations  at  an  earlier  hour,  when  the 
wind- velocity  was  greater,  are  more  rapid  and 
slightly  Isrger,  eiCfpting  the  sharp  depression  at 
10.30  A  M.  This  portion  of  the  curve  was  selected 
in  order  to  exhibit  this  sharp  depression,  which  was 
coincident  with  the  opening  of  the  trap-door  in  the 
tower.  Tho  liarograph  was  observed  immediately 
before  and  immediately  after  the  opening  of  the  trap- 
door. The  exact  interval  between  opening  the  trap- 
door and  observing  the  barogrs^b  is  not  kuown.  but 
was  probably  less  than  a  miuute  ;  and  I  leel  no  doubt 
whatever  of  the  coincidence  of  the  fall  of  pressure 
with  the  opening  of  Ehi-  trap  door. 

Several  similar  depressions,  though  not  so  decided, 
because  the  wind-velocity  wa»  less,  were  noted  at  a 
later  date,  when  one  observer  watched  the  barograph 
while  another  opened  the  trap-door ;  and  the  fall  ot 
pressure  coincident  with  opening  the  door  was  un- 
doubted. The  depression  shown  on  the  diagram  at 
11.39  A.M.  is  found  to  be  coincident  with  a  marked 
in  the  wind's  velocity,  lasting  several 
followed  by  a  more  permanent  increase  after 
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The  barograph  from  which  this  is  taken  is  a  Draper 
barograph,  and  multiplies  three  times.  Ita  readings 
iMDaTty  differ  leai  than  one  one-hundredth  of  an  inch 
from  the  readings  of  an  adjacent  standard  Hicks 
barometer,  with  which  its  readings  are  compared 
•very  day.  The  barograph  is  situated  in  the  lower 
room  of  a  two-story  tower.  The  aJr  passe*  treely 
from  this  lower  toan  upper  room,  through  a  register- 
opening.  In  the  top  of  this  upper  room  is  a  trap- 
door opening  out  on  the  roof.  The  roof  i»  flat,  with 
a  low  turret  aroand  it,  and  the  trap-door  opens  a 
little  to  the  north  of  the  centre.  A  picture  of  the 
obwrratory  will  be  found  in  Science,  v.  p.  440. 

"thn  wind  movement  during  the  three  hours  given 
00  the  diagrnm  was  09,  60,  and  64  miles  respectivel;, 
«■  shown  by  a  Draper  anemograph.  The  wind- 
Tclocitiet  were  quite  large  all  daj  of  tbe  27Ut ;  and 


The  following  note  was  written  on  the  barograph 
sheet  oF  the  2Tth,  immediately  after  it  was  removed 
from  the  instrument ;  "  The  sharp  depression  at  lO.SO 
A.M.  was  caused  by  opening  hatch  on  tower  :  the  other 
sharp  depressions  ci>rre*poi)d  with  severe  gusts  of 
wind,"  On  this  date  the  upend -down  oscillations  of 
the  mercury  in  the  standard  Hicks  l>aromater  were  so 
rapid  that  it  was  almost  impossible  to  set  the  vernier 
accurately.  Mr.  F.  V.  Pike  informs  me  that  he  had 
the  same  diCBcuIty  in  reading  bis  standard  barometer 
at  New  bury  port,  Mass.  Such  oaeillations  of  the  baro- 
graph as  those  on  the  diagram  are  quite  common  on 
Blue  Hill.  They  liegia  to  be  noted  with  wind-veloci- 
ties of  about  thirty  miles,  and  increase  in  range  with 
increased  velocity  of  the  wind,  though  winds  from 
certain  directions  seem  to  have  more  influence  in  pro- 
ducing them  than  from  other  directions.  Thi*  i* 
probably  owing  to  the  position  of  the  aperture*.  A 
rapid  increase  or  decrease  of  tbe  wind's  velocity  ai 
much  as  ten  mile*  is,  T  think,  always  accompanied 
here  by  a  corresponding  decrease  or  increase  of  press- 
ure, which  leads  me  to  believe  that  even  small  wind- 
velocities  affect  the  barometer  readings  ;  but  the 
small  oscillations  spoken  ot  above  do  not  occur,  be. 
cause  the  difference  between  the  velocity  of  a  gnn 
and  of  a  succeeding  lull  it  not  great  enough  to  pro- 
duce them.  I  see  no  reasons  for  believing  that  the 
barocneter  Is  any  more  affecteJ  by  the  wind  here  than 
elsewhere.  '  tJan's  '  statemeut  that  he  found  small 
oscillations  of  the  barograph  with  wind -velocities  ot 
at>out  twenty  miles,  a  similar  statement  by  Mr.  E.  B. 
Weston  of  Providence,  R.  I,,  and  tbe  statement  of 
Mr.  Pike  that  he  had  found  rapid  oscillations  of  his 
barometer  during  the  high  wind  of  Feb.  27,  con- 
vince me  that  the  effect  of  the  wind  on  the  l>arome- 
ter  is  universal,  H.  Hkln  Ci^ytoh 

BJoe  Hill  meteor,  obaerv  ,  Sept. «(. 
These  serretions  furnished  by  Mr.  Clayton  are 
certainly  very  extraordinary.  It  will  be  noticed  that 
the  trap-door  is  not  upon  a  brood,  flat  roof,  and  alsj 
that  there  is  only  one  of  the  effect*  which  can  be 
regarded  as  ,09  balow  the  general  trend  of  the  press- 
ure trace.  It  seems  iirobable  that  tbe  barometer 
suspended  by  long  steel  springs  bat  a  tendency  to 
majpiity  the  effect.    Ifitcanbe  ahown  that  tbe  total 
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effect  here  given  i8  due  to  the  actual  formation  of  a 
partial  vacuum  produced  by  the  wind  blowing  across 
the  trap-door,  and  not  to  a  fault  in  the  barogrraph,  I 
will  accept  it.  Certainly  any  such  effect  as  this  could 
have  been  easily  learned  long  ago  by  the  watching 
of  an  ordinary  barometer.  I  have  watched  the  ba- 
rometer,  both  mercurial  and  aneroid,  in  very  high 
winds,  and  have  never  seen  any  thing  at  all  like  this 
effect.  Gan. 

Oot.  1.  

Constitution  of  the  earth. 

Reading  yesterday  the  address  of  the  president  at 
the  British  association  for  the  advancement  of  science 
at  the  recent  meeting  in  Birmingham,  it  seemed  to 
me,  that,  in  discussing  the  geology  of  the  Atlantic 
and  the  constitution  of  the  earth,  too  much  is  ordi- 
narily attributed  to  original  action  of  sedimentary 
deposition. 

In  the  Scientific  American  of  June  19,  1885,  is  a 
section  of  the  earth  on  a  scale  of  five  inches  to  its 
diameter.  Upon  this,  in  a  greatly  exaggerated  verti- 
cal scale,  are  figured  the  heights  of  mountains  and 
the  depths  of  the  ocean.  But  in  a  smaller  figure  the 
author  shows  that  the  thin  line  used  to  describe  the 
circumference  would,  in  its  thickness  alone,  include 
the  whole  of  the  departures  of  the  mountain-peaks 
and  deepest  seas  from  the  true  circle  or  ellipse  which 
should  represent  the  outline  of  the  globe.  If  we  sup- 
pose a  five-inch  globe  of  terra-cotta  (red  and  weft- 
burned  clay)  to  be  dipped  for  a  few  moments  into  a 
muddy  ditch,  when  it  comes  out  with  a  film  of  water 
adhering  to  its  surface,  this  thinnest  film  filled  with 
animalcules,  adhering  but  so  quickly  evaporating, 
will,  on  this  scale,  represent  all  the  water  contained 
in  all  the  oceans  and  lakes  ;  and  the  small  quantity 
which  the  slightly  porous  terra-cotta  globe  has  ab- 
sorbed will  represent  a  greater  quantity  of  water 
than  all  that  is  contained,  or  ever  has  been  contained, 
in  the  depths  and  caverns  and  fissures  of  the  earth 
itself. 

The  microscopic  Desmidiaceae,  Pleurosigmae,  wrig- 
gling vibriones  and  bacilli,  so  well  known  to  modern 
science,  and  playing  such  important  parts  in  life  and 
death  of  man,  will,  swimming  in  the  adherent  film, 
be  greatly  magnified  representations  of  the  huge 
monsters  which  crawled  in  the  slime  of  morasses, 
and  swam  in  the  oceans  of  primeval  chaos,  when  the 
earth  first  took  form,  and  ceased  to  be  void.  The 
almost  infinitesimal  film  of  water  will  represent  all 
the  water  that  ever  constituted  a  pairt  of  this  world 
in  which  we  live  :  for  science  tells  us  that  no  violence 
has  ever  been  able  to  project  a  stone  beyond  the 
sphere  of  the  earth's  attraction,  and  that  no  vapor  of 
water,  no  gas,  can  float  in  the  thin  ether  which  sur- 
rounds or  penetrates  our  fifty  miles  of  atmospheric 
depth.  What  part,  then,  in  the  constitution  and  for- 
mation and  changes  of  the  matter  forming  the  depths 
of  the  earth  can  this  very  small  proportion  of  water's 
sedimentary  deposits  play  in  the  general  construction 
of  the  globe  ?  To  us  infinitesimal  bodies,  the  sur- 
rounding rocks  are  immense.  Seen  from  the  planet 
Mars  in  connection  with  the  whole  mass  of  the  earth, 
what  are  they  ?  A  skin,  an  envelope,  thinner  than 
the  model's  adhering  watery  film  Certainly  we  are 
more  directly  interested  in  the  superficial  strata 
which  we  can  see  and  feel  than  in  the  deep  masses 
of  which  we  can  learn  so  little  that  we  speculate  as 
to  whether  they  are  solid  or  fluid  without  reaching 
certainty.     But  the  depths  in  the  general  plan  and 


constitution  of  matter  far  outweigh  the  sarfaoe  for- 
mations. And  fire  (for  they  are  certainly  hot)  has 
had  much  more  to  do  in  moulding  the  earth  than 
water  and  its  sediments.  M.  C.  HxiQS. 

WaahiDgton,  D.C.,  Sept.  25. 


The  excessive  voracity  of  the  female  Mantis. 

A  few  davs  since,  I  brought  a  male  of  Mantis  caroUna 
to  a  friend  who  had  been  keeping  a  solitary  female  as 
a  pet.  Placing  them  in  the  same  jar,  the  male,  in 
alarm,  endeavored  to  escape.  In  a  few  minutes  the 
female  succeeded  in  grasping  him.  She  first  bit  off 
his  left  front  tarsus,  and  consumed  the  tibia  and 
femur.  Next  she  gnawed  out  his  left  eye.  At  this 
the  male  seemed  to  realize  his  proximity  to  one  of 
the  opposite  sex,  and  began  to  make  vain  endeavors 
to  mate.  The  female  next  ate  up  his  right  front  leg, 
and  then  entirely  decapitated  him,  devouring  Ids 
head  and  gnawing  into  his  thorax.  Not  until  she  had 
eaten  all  of  his  thorax  except  about  three  millimetres, 
did  she  stop  to  rest.  All  this  while  the  male  had  con- 
tinued his  vain  attempts  to  obtain  entrance  at  the 
valvules,  and  he  now  succeeded,  as  she  voluntarily 
spread  the  parts  open,  and  union  took  place.  She 
remained  quiet  for  four  hours,  and  the  remnant  of 
the  male  gave  occasional  signs  of  life  by  a  movement 
of  one  of  Lis  remaining  tarsi  for  three  hours.  The 
next  morning  she  had  entirely  rid  herself  of  her 
spouse,  and  nothing  but  his  wings  remained. 

The  female  was  apparently  full-fed  when  the  male^ 
was  placed  with  her,  and  had  always  been  plenti- 
fully supplied  with  food. 

The  extraordinary  vitality  of  the  species  which  per- 
mits a  fragment  of  the  male  to  perform  the  act  of 
impregnation  is  necessary  on  account  of  the  rapacity 
of  the  female,  and  it  seems  to  be  only  by  accident 
that  a  male  ever  escapes  alive  from  the  embraces  of 
his  partner. 

Westwood  quotes  from  the  Journal  de  phytiqus^ 
1784,  an  instance  in  which  the  female  of  the  European 
species  —  Mantis  religiose  —  decapitated  the  male 
before  mating ;  but  I  know  of  no  record  of  a  similar 
occurrence  with  M  Carolina,  nor  of  the  further  muti- 
lation described  above. 

Riley,  in  his  '  First  monthly  report,'  p.  161,  says» 
**  The  female  being  the  strongest  and  most  voracious^ 
the  male,  in  making  his  advances,  has  to  risk  his  life 
many  times,  and  only  succeeds  in  grasping  her  by 
slyly  and  suddenly  surprising  her  ;  and  even  then  h» 
frequently  gets  remorselessly  devoured." 

In  Packard's  '  Guide,'  p.  575,  we  find,  '*  Professor 
Sanborn  Tennev  tells  me  he  has  observed  the  female 
after  sexual  union  devour  the  male." 

L.    O.   HOWABDw 
WMhingtOD.  D.C.,  Sept.  27. 


A  mnnmiified  frog. 

My  letter  which  appeared  in  your  issue  of  Sept.  34, 
describing  the  specimen  of  a  mummified  H>la,  con- 
tained an  error,  which  I  here  wish  to  correct.  The 
frog  was  taken  from  the  McLean  county  coal-shaft  of 
Illinois,  and  not  of  Pennsylvania,  as  stated,  and  the 
newspaper  account  was  published  in  Burlington,  111. 
There  is,  however,  a  McLean  county  in  Pennsylvania, 
and  it  was  through  this  fact  that  the  slip  in  question 
occurred.  R.  W.  Shufbldt. 

Fort  Wingate,  N.  Hex.,  Sept.  29. 
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FRIDAY,  OCTOBER  8,  1886. 

HISTORY  AND  POETRY  IN   QKOORAPHI- 

CAL  NAMES. 

At  a  meetiDf^  of  the  Scottish  geographical  so- 
ciety held  the  28d  of  July,  Professor  Miklejohn 
read  a  paper  on  the  above  subject.  Professor 
Miklejohn  first  reminded  his  hearers  of  the 
poverty-stricken  treatment  of  geography  now  in 
vogue  in  our  schools,  and  after  pointing  out  how 
geography,  if  taught  intelligently,  might  be  made 
fresher  and  of  more  interest,  he  treated  the  special 
question  of  his  paper  as  follows  :  — 

Is  there  any  possible  source  of  interest  in  the 
mere  names  which  geography  presents  to  us  with 
such  irritating  profuseness?  Do  the  names  them- 
selves constitute  one  of  the  tentacles  that  may 
cat<?h  the  attention  and  entangle  the  interest  of  an 
awakening  mind  ?  Will  some  knowledge  of  what 
names  really  are  and  mean  throw  light  ui>on 
geography,  and  will  geography  throw  light  upon 
them  ?  For,  in  any  school  subject,  it  is  clearly 
the  educational  duty  of  the  teacher  to  employ 
every  possible  source  of  interest,  provided  this 
does  not  compel  him  to  wander  from  the  subject 
itself.  I  think  we  shall  And,  after  a  very  sliort 
inquiry,  that  there  lies  in  the  names  alone  a  most 
fnutful  and  legitimate  source  of  interest,  and  one 
that  lends  additional  attractions  to  the  study  both 
Of  geography  and  history.  As  things  are  at 
present,  geographical  names  are  treated  as  finali- 
ties, behind  which  you  cannot  go,  —  as  what  the 
old  school  of  philosophers  used  to  call  *  ultimate 
facts,*  ihquiry  into  and  analysis  of  which  are 
entirely  useless. 

Let  us  see.  There  was  in  the  beginning  of  the 
seventh  century  a  prince  of  Northumbria  in  this 
island,  wlio  was  very  successful  in  his  campaigns, 
and  who  pushed  his  frontier  line  as  far  north  as 
the  river  Forth.  He  found  there  a  Iiigh  rock  (a 
hill-fort  or  dun),  and  to  it  he  gave  the  name  of 
Dunedin.  Later  on,  the  growing  city  took  the 
Teutonic  name  of  a  fortified  place  (burg  or 
borough),  and  was  henceforth  known  to  the  world 
as  Edwinburgh  or  Edinburgh.  Let  us  contrast 
this  with  a  borough  in  the  south,  —  with  Canter- 
bury.  The  name  Canterbury  contains  witliin 
itself  a  whole  history  of  England  written  small. 
First  of  all,  there  is  the  Celtic  prefix  cant,  which 
seems  to  be  the  southern  form  of  the  Gaelic  ceann 
(a  head  or  point),  —  names  which  we  find  in  Caiu 


more,  Cantire,  Kinross,  and  many  others.  The  t 
is  an  inorganic  addition,  put  there  for  a  rest,  as  in 
the  Worcestersliire  clait  for  glen.  Tlie  er  looks 
like  a  quite  meaningless  suffix  to  cant.  But 
it  is  far^from  being  only  that.  It  is  the  pared- 
down  form  of  an  important  word,  —  of  the  old 
Anglo-Saxon  or  Old-English  genitive  plural  wara. 
Tlie  full  form  of  Canterbury,  then,  is,  Canta- 
warabyng,  or  *  the  borough  of  the  men  of  Kent.' 
The  flattening  of  Kant  into  Kent  may  be  compared 
with  that  of  bank  into  bench ;  of  Pall  Mall  into 
pell-mell;  and  of  many  other  doublets.  The 
lighter  and  easier  ending  in  y  points  to  the  fact 
that  the  southern  Teuton  got  rid  of  his  gutturals 
at  an  earlier  date  than  the  northern  Teuton  did  ; 
and  this  fact  is  recorded  in  the  ending  gh,  which 
was  no  doubt  sounded  in  the  throat  —  boroug/i  — 
up  to  a  comparatively  late,  date  in  Scotland. 

I  was  travelling  in  Staffordshire  the  other  day. 
The  name  Stafford  has  probably  a  meaning ; 
but  it  does  not  present  itself  at  once  to  the  reader. 
The  train  ran  along  a  clear  shallow  stream,  which 
flowed  through  green  meadows,  —  a  stream  called 
the  Sfow  (a  name  probably  the  same  as  that  of  the 
Save,  which  runs  into  the  Danube),  and  the  train 
came  to  a  station  on  the  river,  called  Stamford. 
Here  there  was  a  set  of  stones,  placed  at  regular 
distances  for  crossing  the  river.  The  next  station 
was  Stafford,  —  the  ford  where  there  were  no 
stones,  but  a  staff  was  required  for  crossing. 

There  is  a  little  country  in  the  north  of  Europe 
—  much  cut  down  of  late  years  by  the  growing 
encroachments  of  Germany  — which  we  call  Den- 
mark. This  name  looks  as  final  and  as  mean- 
ingless as  any  ordinary  surname  we  happen  to 
know.  But  the  word  mark  is  the  name  for  tlie 
germ  —  the  family  unit  —  of  Teutonic  civiliza- 
tion ;  and,  if  we  were  to  follow  out  its  history  in 
Germany  and  in  this  coimtry,  we  should  be  able 
to  read  in  it  the  origin  and  the  rise  of  local  free- 
dom and  of  municipal  liberties.  Denmark  is  the 
mark  or  march-land,  or  district  of  the  Danes,  as 
Brandenmark  is  the  mark  of  the  Brandenburgers, 
and  Finmark  of  the  Finns.  We  have  the  same 
word  softened  in  Mercia,  the  land  which  marched 
with  all  the  other  kingdoms  of  Saxon  England, 
and  in  Murcia,  the  march -land  between  the 
Moorish  kingdom  of  Granada  and  the  other  king- 
doms of  Christian  Spain. 

Th^se  are  but  a  few  stray  instances  of  the  light 
that  may  be  thrown  upon  geographical  names  by 
a  very  slight  examination  and  a  little  inquiry. 
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But  let  us  DOW  take  a  rapid  Burvey  of  the  kinds 
of  names  in  the  United  Kingdoms  of  Great  Britain 
and  Ireland,  and  see  what  supplies  of  interest  and 
of  illustration  lie  ready  to  the  hand  of  the  geo- 
graphical teacher  as  he  introduces  his  pupils  to 
those  places  and  natural  features  which  fall  into 
the  scheme  and  method  of  his  course  of  teach- 
ing. 

We  are,  first  of  aU,  met  by  the  obvious,  and 
indeed  salient  fact,  that  the  names  of  most  of  the 
natural  features  —  rivers,  mountains,  and  lakes  — 
have  been  given  to  them  by  the  old  and  great  but 
decaying  race  whom  we  call  Celts.  There  \s 
hardly  a  single  river-name  in  the  whole  of 
Great  Britain  that  is  not  Celtic.  Men  come  and 
go,  towns  rise  and  decay  ;  even  the  sites  of  the 
towns  disappear  and  are  forgotten  :  but  the  old 
river-names  remain  —  they  are  more  lasting  than 
the  names  of  the  eternal  hills,  just  as  the  rivers 
are  more  lasting  than  the  so-called  eternal  hills 
themselves.  The  two  commonest  words  for  water 
or  river  are  the  Celtic  words  avon  and  eak  or 
uisge.  They  were  at  first  generally  common 
nouns.  From  conmson  nouns  they  became  either 
proper  names  or  meaningful  suffixes ;  and  we 
find  avon  or  ab,  in  all  parts  of  India  and  Europe, 
as  the  name  for  a  stream.  There  are,  I  think, 
thirteen  Avons  in  England  alone,  five  or  six  in 
Scotland,  and  about  ten  in  Ireland.  The  word 
itself  is  cut  down  and  transmuted  in  the  most 
curious  manner.  It  becomes  Inn  in  Fife  and  in 
the  Tyrol ;  it  becomes  a  mere  n  in  the  names  of 
the  French  rivers  Seine,  Aisne,  and  Mame ;  and  it 
becomes  ana  in  the  Spanish  Quadiana,  which  is 
our  word  avon  with  the  Moorish  or  Arabic  prefix 
of  wadi.  In  Hindostan  the  name  appears  as  a&, 
as  in  the  country  of  the  five  rivers  or  Punjab,  in 
the  country  of  the  two  rivers  or  Duab;  and,  last 
of  all,  it  appears  as  u&  in  the  Danube, 

There  is,  on  the  other  side  of  the  Firth  of  Forth, 
a  village  called  Aherdour,  which  means  the  place 
at  the  mouth  of  the  river  Dour,  This  last  part 
of  the  word  is  the  Celtic  or  Cymric  word  der 
(water) ;  and  this  root  is  found  in  forty -four  names 
of  rivers  in  Italy,  Germany,  France,  and  Britain. 
There  is  Dour  in  Fife,  in  Aberdeen,  and  in 
Kent ;  we  find  Doare  in  Spain  ;  an  Adour  and  a 
Durance  in  France ;  and  in  many  parts  of  Eng- 
land it  takes  the  simple  form  of  der  at  the  end  of 
the  word,  as  in  Bother  (the  i-ed  water),  Colder  (the 
winding  water),  in  Dniester ^  and  in  Dencent  (which 
means  the  clear  water).  To  trace  the  similarity  in 
all  of  these  and  many  more  differences — to  find  out 
the  underlying  identity  in  the  varied  diversity  — 
is  one  of  the  mental  exercises  which  combine  the 
interest  of  hunting  with  the  quiet  and  self-con- 
trolled use  of  the  practical  judgment,  and  wliich 


we  have  a  right  to  call,  on  this  account,  educa- 
tional in  a  very  high  degree. 

Let  us  take  another  example  of  a  similar  nature. 
The  Gaelic  and  Erse  word  for  water  is  uisffe  ;  and 
this  name  appears  in  the  most  protean  forms  in 
several  scores,  perhaps  in  hundreds,  of  river-namee 
in  Germany,  Italy,  France,  Spain,  Ireland,  and 
Great  Britain.  The  following  are  only  a  few  of 
its  transmutations  :  Esk  and  Ex  ;  Usk,  Ugg,  and 
Ux  ;  Ock,  Oke,  and  Ox  ;  Use  and  Ouse ;  Ax  and 
Iz ;  E^ska,  Esky,  and  Esker  ;  Oise,  Issa,  and  Issy  ; 
Is^re  and  Isar ;  Isen  and  Etsch.  And  many  of 
them  give  us  the  names,  and  with  the  names  the 
positions,  of  such  towns  as  Exeter  and  Exmouth  ; 
Axbridge  and  Axminster  ;  Uxbridge,  Oxford,  and 
Bannockbum. 

If  the  teacher  knows  the  old  Celtic  word  for 
mountain,  —  as,  indeed,  every  one  does,  —  he  can 
go  a  pretty  long  way  in  throwing  some  light  iipon 
some  geographical  names.  Not  to  insist  too  much 
on  the  historical  conclusions  drawn  from  the  fact 
that  we  find  the  Gaelic-Celtic  form  Benin,  the  west 
and  north,  while  the  Cymric-Celtic  form  pen  is 
found  only  in  the  east  and  south,  the  teacher  can 
point  to  the  identity  of  pen  and  hen,  and  show  how 
pen  appears  in  Pennine  and  Apennine,  in  Gkum- 
pian  and  Pentland,  in  Pennigant  and  Penrith,  in 
the  Spanish  Pentra  and  the  Greek  mountain  Pin- 
dus.  Then,  again,  we  have  the  same  root  in  pin 
and  pinnacle,  inpine  and  spine.  The  Gaelic  form, 
Ben  is  found  in  Benan  (the  hill  of  birds),  Beniedi 
(the  mount  of  God),  Benvrachie  (the  spotted  moun- 
tain), Benmore  (the  great  mountain),  and  many 
otliers. 

Again,  Aber  and  Inver  are  two  dialectic  forms 
of  the  same  word,  the  n  in  inver  being  probably  in- 
organic. Both  words  mean  *  the  mouth  of  a  river. ' 
Aber  is  found  repeatedly  in  Brittany,  about  fifty 
times  in  Wales,  about  twenty  times  in  middle 
Scotland,  three  or  four  times  in  England,  but 
never  in  Ireland.  We  know  the  position  of  such 
towns  as  Aberconway,  Aberystwith,  Aberdeen, 
Aberwick  or  Berwick,  Aberbrothock  or  Arbroath, 
the  moment  we  utter  their  names ;  and  the  same 
may  be  said  of  the  towns  at  the  mouths  of  the 
Ness,  the  Leithen,  the  Aray,  and  the  Ury  ;  that  is, 
Inverness,  Innerleithen,  Inveraray,  and  Inverury. 

Take  another  minor  point  from  a  Celtic  language. 
Ard  is  the  Gaelic  for  point  or  height,  and  we  find 
it  in  Ardnamurchan,  Ardwich-le-Street  (the  high 
town  on  the  great  Roman  road),  and  many  other 
names.  But  if  we  go  down  to  the  south  coast  of 
England,  —  to  Hampshire  and  Devonshire,  — we 
find  that  a  small  projecting  point  used  by  sailons 
to  land  their  boato  at  is  called  a  hard,  with  the 
southern  breatliing  attached ;  and  the  name  was 
most  probably  left  there  by  the  oldest  Britons. 
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If,  moreover,  the  teacher  knows  that  Uan  and 
KU  mean  a  church,  Tbr  a  height,  InnU  or  EnnU 
or  Inch  an  island  or  water-girt  peninsula ;  that 
Linn  means  a  pool,  as  in  Lcmdon  and  Lincoln ; 
that  Nant  means  a  valley,  as  in  Nantwich,  — if  he 
knows  the  meaning  of  these  and  a  few  other  Celtic 
words,  he  can  put  into  the  hands  of  his  pupils  a 
key  which  wUl  enable  them  to  unlock  the  mean- 
ing of  hundreds  of  names,  not  only  in  Great  Britain 
and  Ireland,  but  on  the  continent  of  Ehirope. 

Let  us  next  take  a  very  quick  glance  at  the 
earliest  Roman  contributions  to  our  names  of 
British  places.  These  are  only  six,  and  they  were 
given  to  Britain  and  British  times.  They  are 
castrat  strata  (strata  via),  fossa,  vaUum,  portus, 
and  colonia.  One  or  two  examples  will  be  enough 
for  our  purpose.  There  were  in  early  British 
Britain  no  roads  worthy  of  the  name ;  and,  as 
soon  as  the  Romans  made  up  their  minds  to  hold 
this  island,  they  set  to  work,  and  drove  several 
splendid  roafls  through  it  from  south  to  north. 
First  of  all,  from  Richborough,  near  Dover,  they 
made  a  road,  called  Watling  Street,  through  Canter- 
bury and  London,  by  Stony  Stratford,  on  to  their 
standing  camp  on  the  Dee,  —  the  Castra  of  the 
northern  Roman  army,  which  is  stiU  called  simply 
Chester.  This  road  ran  on  through  Westmoreland, 
across  the  top  of  a  mountain,  which  is  called  High 
Street  to  this  day.  Ermin  Street  ran  from  London 
to  Lincoln ;  Icknield  Street,  from  Norwich  to 
Exeter ;  and  there  were  several  other  great  roads. 
But  the  point  for  the  geographical  learner  is,  that 
these  splendid  works  can  still  be  traced,  partly  by 
their  actual  remains,  and  partly  by  the  names  of 
the  Saxon  towns  that  were  of  necessity  built  upon 
them,  and  nowhere  else.  The  word  street  enters 
into  the  names  of  these  towns  in  the  character 
either  of  a  sufllx  or  of  a  prefix.  Thus  we  have 
Streetham,  Stretton,  and  Stratton  ;  Stretford  and 
Stratford  ;  Chester-le-Street  and  Ardwich-le-8treet; 
and  a  great  many  others. 

The  corresponding  word  in  Scandinavian  lan- 
guages is  gate,  which  is  a  derivative  of  go,  and 
the  Low-German  form  of  the  High-German  gasse. 
This  word,  however,  we  now  find  restricted  to 
streets;  that  is,  roads  in  towns  or  cities.  Thus 
Edinburgh  has  its  Cowgate  and  Canongate ;  Dun- 
dee, its  Overgate  and  Nethergate  (which  some 
weak  persons  wished  to  change  into  Victoria  Street 
and  Albert  Street) ;  York,  its  Michlegate,  Jubber- 
gate,  Castlegate,  Fishergate,  and  sixteen  others. 
But  the  geographical  inquirer,  looking  abroad, 
finds  a  much  wider  application  for  the  word.  The 
name  indicates  not  merely  a  street  in  a  town,  but 
also  a  street  through  lines  of  hill  or  cliff ;  and  in 
this  sense  we  have  it  in  Reigate  (which  is  Ridge- 
gate),  Biargate,  Sandgate,  and  the  Ghauts  of  India 


(which  are  either  passes  through  ranges  of  hills, 
or  packages  down  to  the  banks  of  the  rivers).  This 
by  the  way. 

But  the  Latin  word  which  contains  for  us  the 
largest  amount  of  history  is  castra.  And  it  not 
only  contains  a  great  deal  of  Roman  history  :  it 
contains  also  a  considerable  amount  of  E^lish 
history.  This  word  we  find  generally  as  a  suffix 
to  our  names  of  towns,  and  we  find  it  in  three 
different  forms,  — caMer,  Chester,  and  eester.  In 
the  Anglican  kingdoms  of  the  north  it  appears  in 
the  form  caster ;  in  the  Saxon  kingdoms  it  takes 
the  form  of  Chester ;  and  in  Mercia,  which  was 
mainly  Anglican,  but  under  Saxon  influence,  we 
find  the  intermediate  forpi  of  eester.  But  in  the 
district  north  of  the  Tees,  the  Saxon  form  Chester 
re-appears ;  and  we  find  such  names  as  Ribchester, 
Cheeterbolm,  Rutchester,  and  others.  The  two 
forms  Castor  and  Chester  stand  right  opposite  to 
each  other  at  one  point  in  England.  The  river 
Nen  divides  Northamptonshire,  which  is  Danish, 
from  Huntingdonshire,  which  is  purely  Saxon; 
and  on  the  opposite  banks,  standing  on  either  side 
of  the  river,  we  find  two  villages,  both  with  the 
same  name,  but  the  one  called  Castor  and  the 
other  Chesterton.  The  main  point,  however,  for 
the  young  inquirer  to  notice,  is  that  all  these  places 
were  at  one  time  Roman  camps ;  and  from  the 
number  of  these  he  can  himself  easily  judge  as  to 
the  military  character  and  social  intensity  of  the 
Roman  occupation. 

We  now  come  to  the  third  layer  of  civilization 
in  this  island,  —  the  layer  which  was  deposited  by 
the  Teutons,  who  immigrated  into  this  country 
from  the  northern  part  of  the  land  which  we  now 
caU  Germany.  This  deposit  began  to  be  laid  down 
in  Great  Britain  in  the  middle  of  the  fifth  century  ; 
and  the  character  of  this  contribution  to  British 
habits  is  beet  indicated  by  Mr.  Isaac  Taylor  in  his 
'  Words  and  places.'  He  says,  '*  England  is  pre- 
eminently the  land  of  hedges  and  enclosures.  On 
a  visit  to  the  continent,  almost  the  first  thing  the 
tourist  notices  is  the  absence  of  the  hedgerows  of 
England.  The  fields,  nay,  even  the  farms,  are 
bounded  only  by  a  furrow.**  And  he  points  to  the 
universally  recurring  terminations  ton,  ham, 
worth,  stdee,  fold,  park,  and  bury  —  all  of  which 
convey  the  notion  of  enclosure  or  protection  —  as 
proof  of  the  seclusiveness  of  character  of  the 
Anglo-Saxon,  of  how  strongly  **  imbued  was  the 
nation  with  the  principle  of  the  sacred  nature  of 
property,  and  how  eager  every  man  was  to  possess 
some  spot  which  he  could  call  his  own.*' 

Now,  if  the  learner  is  armed  with  the  knowledge 
and  the  meanings  of  these  words,  and  with  some 
power  of  tracking  them  under  their  different  forms, 
he  has  the  power  of  fixing  upon  the  chief  An^o- 
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Saxon  Bettlements  in  Britain  and  in  other  coun- 
ties. We  have,  for  example,  the  name  Hadding- 
ton^ as  the  town  of  the  sons  of  Haddo  ;  Symington 
and  Tkankerton;  Campbelton  and  Hartington; 
Boston^  wliich  is  St.  Botolph*s  town  ;  Nortfiamp- 
ton  and  Southampton;  and  many  more.  But 
the  suffix  toti,  as  the  most  common  local  termina- 
tion of  our  British  local  names,  is  worth  a  little 
more  examination.  The  word  is  the  Low-German 
form  of  the  High-German  zaun  (a  hedge) ;  and  the 
word  tun  or  to7i,  meant  in  the  older  times  a  place 
surrounded  by  a  hedge,  or  fortified  by  a  palisade. 
In  this  sense  it  indicated  a  croft,  a  homestead,  or 
a  farm  ;  and  this  sense  it  still  retains  in  Scotland. 
Thus  the  isolated  ton  might  become  the  nucleus  of 
a  Tillage,  the  village  might  grow  into  a  town,  and 
the  town  into  a  city  with  millions  of  inhabitantfi. 

In  the  same  way,  a  stoke  is  a  place  stockaded, 
a  place  surrounded  and  guarded  by  stocks  and 
piles.  Tlie  word  takes  the  four  different  forms  of 
stock,  stoke,  stow,  and  stol.  We  have  it  in  Stock- 
bridge,  the  suburb  at  the  bridge  over  the  Leith  ; 
in  Stockhohn  and  Woodstock ;  in  Stoke-upon- 
Trent ;  in  Stow  ;  and  in  Bristol,  which  was  in  the 
oldest  English  Briegstow. 

Another  highly  significant  suffix  is  burgh, 
borough,  or  bury,  which  comes  from  the  old  verb 
beorgan  (to  shelter  or  cover).  The  last  is  the  dis- 
tinctively Saxon  form  ;  the  two  first  are  Anglican 
or  Norse.  But,  indeed,  the  root  has  spread  itself 
over  many  countries ;  and  we  fipd  it  in  Spain  in 
the  form  of  Burgos ;  in  France,  as  Caesar^s  burg, 
or  Cherbourg;  in  Asia  Minor,  in  the  shape  of 
Pergamos.  We  have  it  also  in  Germany  in  Augs- 
burg (that  is,  the  city  of  Augustus),  in  Hapsburg 
or  Habichtsburg  (the  stronghold  of  the  Austrian 
hawk),  in  Edinburgh  and  in  Mupselburgh.  The 
forms  Shrewsbury,  Shedbury,  Glastonbury,  and 
other  such  names,  are,  as  I  said,  found  mostly  in 
the  northern  parts  of  Britain.  One  of  the  oldest 
and  strongest  forms  of  the  root  exists  in  the  word 
Burgundians,  who  were  among  the  first  dwellers 
in  burgs,  burghs,  or  fortified  towns. 

While  it  is  interesting  to  trace  the  existence  of 
Anglo-Saxon  names  in  Germany  and  other  parts 
of  the  continent,  it  is  curious  to  find  them  in  con- 
siderable numbers  in  the  north-west  of  France. 
Mr.  Isaac  Taylor  points  out  that  **in  the  old 
French  provinces  of  Picardy  and  Artois  there  is  a 
small,  well-defined  district,  about  the  size  of  Mid- 
dlesex, lying  between  Calais,  Boulogne,  and  St. 
Omer,  and  fronting  the  English  coast,  in  which 
the  name  of  every  village  and  hamlet  is  of  the 
pure  Anglo-Saxon  type."  The  French  people,  we 
know,  have  a  marvellous  knack  of  contorting 
English  words;  and  we  have  seen  in  their  lan- 
guages such  forms  —  which  cannot  be  called  parot 


detorta  —  as  redingote,  doggart,  and  boful&^Offve. 
In  the  same  way,  in  this  north-western  Firench 
district,  we  find  the  English  names  HcHbecuh, 
Warwick,  Applegarth,  Sandgate,  and  WindnUUf 
appearing  as  HoUebecque,  Werunch,  AppegarUt, 
Sangatte,  and  WimiUe. 

Passing  from  names  of  towns  to  names  of  coun- 
ties and  kingdoms,  it  gives  some  indication  of  the 
past  history  of  the  island  to  find  that  Cumberland 
is  the  land  of  the  Cymry;  that  Sussex,  Essex, 
Wessex,  and  Middlesex  were  the  kingdoms  of  the 
soutl),  east,  west,  and  central  Saxons ;  that  Snrrey 
was  the  Sodereye,  or  south  realm  ;  and  that  Corn- 
wall or  Comwales  was  the  kingdom  of  the  Welsh 
or  strangers,  who  dwelt  on  the  hem  or  peninsola. 

The  word  WeJsh,  which  appears  as  a  word,  as  a 
prefix,  and  as  a  suffix,  is  one  of  considerable  im- 
portance in  the  history  and  the  geography  of 
Europe.  All  Teutonic  peoples  call  other  nations 
by  the  general  name  of  foreigners,  weaJhaSj 
Wdlach,  or  Welshmen.  In  this  sense  England 
has  its  Wales,  and,  indeed,  two  of  them ;  France 
has  its  Wales ;  Germany  has  its  Wales ;  and  so 
has  Scotland  and  even  Ireland.  The  word  appears 
in  many  forms.  In  German  and  in  English  it  is 
found  as  ujal  in  uxxUen  (to  wander)  and  Waller  (a 
pilgrim) ;  in  uxilk,  in  ujolnut,  and  other  names. 
A  German  calls  French  beans  Welsh  beans,  and 
speaks  of  going  into  France  or  Italy  as  going  into 
Welshland.  The  Berne.^  Oberluider  calls  the 
French-speaking  canton  that  lies  to  the  south  of 
him  Wallis;  and  the  Celts  of  Flanders  are  called 
Walloons  by  their  Teutonic  neighbors.  Walloons 
probably  means  *  very  great  strangers  indeed ; ' 
just  as  balloon  is  a  big  ball,  while  ballot  is  a  little 
ball.  In  Old  English,  Cornwall  was  called  Com- 
wales, the  country  inhabited  by  the  Welsh  of  the 
Horn. 

The  fourth  deposit  of  local  names  was  made  by 
the  next  horde  of  incursionists  who  made  their 
way  to  these  shores  from  the  continent.  The 
Northmen,  Norsemen,  or  Normans  have  left  their 
mark  on  many  parts  of  Scotland,  Ekigland,  and 
Ireland. 

One  of  the  most  striking  tokens  of  their  visit  ia 
contained  in  the  fact  that  we  call  the  north-east 
comer  of  this  island  by  the  name  of  Sutherland, 
Such  a  name  must  evidently  have  been  given  by 
a  people  —  a  conquering  people  —  who  lived  to 
the  north  of  Great  Britain.  And  this  was  so. 
Sutherland  was  the  mainland  to  the  south  of  the 
great  jarldom  of  Orkney.  Here,  accordingly,  we 
find  the  Norse  names  for  island,  town,  valley,  and 
farm, — oe  in  Thurso,  Wick,  dale  in  Helmsdale, 
and  saetir  or  stir.  In  the  Shetlands  every  local 
name,  without  one  exception,  is  Norw^;ian.  We 
have  Sanda  (the  sand  island),  Stronsa  (the  island 
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in  the  stream  or  current),  Wesira  (the  western 
island),  etc.  Tlie  Norsemen  called  the  Orknejs 
the  Nordreujar;  the  Hebrides,  the  Southern 
Islands  or  Sutlreyjar,  a  name  which  has  been  com- 
pressed into  the  odd  dissyllable  Sodor,  The  two 
sees  of  the  Sudreyjar  and  the  Isle  of  Man  were 
combined  in  the  twelfth  century,  and  put  under 
the  Archbishop  of  Trondjhem,  who  appointed  the 
Bishops  of  Sodor  and  Man  down  even  to  the  mid- 
dle of  the  fourteenth  century.  But,  more,  the 
enormous  number  of  Norse  names  bears  witness 
to  the  fact  that  the  Shetlands,  the  Orkneys,  the 
Hebrides,  and  the  Isle  of  Man  were  not  most  use- 
ful dependencies  of  the  Scottish  crown,  but  jarl* 
doms  attached  to  the  kingdom  of  Norway.  And 
this  was  the  case  down  to  1266.  The  test-word 
for  the  Norse  settlements  in  Great  Britain  is  the 
ending  by.  This  appears  in  our  language  as  byre 
(a  cow-house),  and  in  France  as  bue  or  boeuf.  In 
the  Danelagh,  which  lay  between  Watling  Street 
and  the  river  Tees,  the  suffix  by  has  pushed  out 
the  Saxon  ton  and  ham ;  and  to  the  north  of  Wat- 
ling  Street  we  find  six  hundred  instances  of  4ts 
occurrence,  while  to  the  south  there  is  scarcely 
one.  In  Lincolnshire  alone  there  are  a  hundred 
names  of  towns  and  villages  which  end  in  by.  We 
find  this  ending  in  hundreds  of  names  in  Jutland 
and  in  Schleswig  :  in  the  whole  of  Qermany  there 
are  not  six.  In  Scotland  we  have  the  names 
Lockerby  and  Canonby,  both  in  Dumfriesshire ;  in 
England  we  have  Qrimfby^  Whitby ,  Derby,  and 
many  more  ;  in  Wales  we  have  Tetiby,  and  many 
other  Norse  nanrK's  on  tlie  fiords  that  branch  out 
of  Milfonl  Haven ;  while  in  France  —  that  is,  in 
Normandy  —  we  have  CHqueboeuf  (or  crooked 
town),  Marboeuf  (or  market  town),  (j\iittd)oeuf  {ox 
Whitby),  EJboeuf  (or  old  town),  and  many  others. 
The  Norsemen  have  left  their  names  on  our 
capes,  our  arms  of  the  sea,  and  our  islands,  as 
well  as  on  our  towns.  Ness  or  naze  is  their  favor- 
ite word  for  cape;  and  we  have  it  in  Fifeness, 
Sheemess,  Foulness,  Whiteness ;  the  Naze  in  Es- 
sex ;  Dungeness,  or  Cape  of  Danger ;  Skipnoss,  or 
Ship-Headland ;  Blancnez  and  Grisnez,  on  the 
coast  of  France ;  and  a  great  many  more.  A  ford, 
or  fiord,  is  the  Norwegian  name  for  an  arm  of  the 
sea  up  whicli  ships  can  go,  just  as  ford  is  the 
Saxon  name  for  a  passage  across  a  river  for  men 
or  for  cattle.  Both  words  come  from  the  old  verb 
faran  (to  go),  the  root  of  which  word  is  found  in 
far,  fare,  welfare,  fieldfare,  etc.  We  find  the 
Norse  meaning  of  ford  in  Wexford,  Waterford, 
and  Carlingford,  in  Ireland  ;  in  Milford  and  Hav- 
erford,  in  Wales;  and  in  Deptford  (the  *deep 
reach ' )  on  the  Thames,  and  Oxford  in  England. 
Besides  the  Nonie  names  for  islands  which  we 
find  in  Scotland,  in  Thurso  and  Staffa  (which  is 


the  island  of  staves),  we  can  discover  many  in 
Ehigland,  generally  with  the  spelling  ea  or  y. 
Thus  Anglesea  is  the  Angles'  Island ;  Battersea, 
St.  Peter's  Isle,  in  the  Thames ;  Chelsea,  the  isle 
of  chesel  or  shingle  ;  and  EUy  is  the  Isle  of  Eels. 
But  the  most  common  form  of  this  Norse  word  is 
simply  a,  and  it  is  found  in  greatest  abundance 
in  Scotland.  The  Norse  vikings  were  in  the  habit 
of  retiring  to  one  of  the  small  islets  off  the  coast 
during  the  winter  montlis ;  and,  when  summer 
returned,  they  issued  forth  from  them  to  resume 
their  piratical  cruises.  These  smaH  islands  still 
bear  Norse  names,  while  the  local  names  on  the 
mainland  are  Celtic.  We  have  scores  of  those 
names  ending  in  a,  as  Scarba,  Barra,  Ulva,  Jura, 
Isla,  Ailsa,  Rona,  etc. 

Just  as  we  saw  that/orcf  had  two  meanings,  — 
one  from  its  Norse,  the  other  from  its  Saxon  users, 

—  BO  the  name  Wick  has  two  meanings,  each  tes- 
tifying to  the  different  habits  of  the  two  nations. 
With  the  Saxon  a  wick  was  an  abode  on  land,  — a 
house  or  a  village;  with  the  Norsemen  it  was  a 
station  for  ships,  —  a  creek,  an  islet,  or  bay.  The 
Norse  vikings,  or  'creekers,*  lay  in  the  vicks  or 
tmcks  they  had  chosen,  and  sallied  out  when  they 
saw  a  chance  of  a  prize.  The  inland  %picks9xe 
Saxon,  and  the  abodes  of  peaceful  settlers;  the 
Norse  wicks  fringe  our  coasts,  and  were  the  sta- 
tions of  pirates.  Of  the  latter  kind  we  have 
Wick,  in  Caithness ;  Lerwick  ;  Wyke,  near  Port- 
land ;  Alnwick,  Berwick,  in  Northumberland  and 
Sussex  ;  and  Smerwick,  or  Butter  Bay,  in  Ireland. 

The  parliaments  of  the  Norsemen  were  called 
things,  and  this  name  they  have  left  in  several 
parts  of  Great  Britain.  A  small  assembly  was 
a  Housething,  —  a  word  we  have  in  our  own 
hustings ;  a  general  assembly  of  the  people  was  an 
Althing ;  and  the  Norwegian  parliament  is  to  this 
day  called  the  Storthing,  or  great  council.  These 
things  met  in  some  secluded  spot,  —  on  a  hill,  an 
island,  or  a  promontory,  —  where  no  one  could 
disturb  the  members.  In  the  Shetland  Isles  we 
find  the  names  Sandsthing,  Delting,  Nesting,  etc., 

—  the  seats  of  local  things;  while  the  spot  for  the 
general  council  of  the  island  was  called  Tinguxdl, 
In  Roes-shire,  too,  we  find  a  Dingwall,  and  in 
Cheshire  a  Thingwall,  In  Essex  the  word  takes 
the  softened  and  flattened  Saxon  form  of  Denge- 
well.  In  the  Isle  of  Man  the  meeting-place  was 
called  Tynwald  Hill;  and  the  old  Norse  thing 
(name  and  thing)  has  survived,  without  a  break  in 
its  existence,  since  the  time  of  the  Old  Norse 
kings,  but  the  institution  has  died  out  in  Iceland 
and  in  Denmark.  The  Three  Estates  of  the  Isle  of 
lian  meet  every  year  on  Tynwald  Hill,  and  no 
laws  are  valid  in  the  island  until  they  have  been 
duly  proclaimed  from  the  summit 
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We  caD,  moreover,  trace  the  identity  of  the 
Norwegian  occupation  by  the  number  of  local 
Norse  names,  and  the  contrasts  are.  sufficiently 
striking.  In  Lincolnshire  there  are  about  three 
hundred  Norse  names ;  in  Yorkshire,  about  three 
hundred  ;  in  Bedford  and  in  Warwickshire,  only 
half  a  dozen. 

So  much  for  history  in  our  local  names,  and 
one  might  have  easily  said  a  hundred  times  as 
much  on  the  subject.  But  there  is  interest,  for 
both  young  and  older  hearers,  in  details  and  in 
points  that  a/b  of  much  smaller  importance. 

The  open-eyed  and  open-minded  teacher,  who  is 
always  on  the  lookout  for  whatever  will  bring  into 
connection  and  interest  with  his  lessons,  wU]  not 
disdain  even  the  slight  assistance  he  will  gain 
from  the  relative  positions  of  places,  and  the 
names  that  have  come  from  this.  He  tells  his 
pupils,  for  example,  that  another  name  for  the 
German  Ocean  is  the  North  Sea ;  but  he  will 
surely  go  a  step  further  than  this,  and  show  him 
that  there  is  a  South  Sea  also,  which  the  Dutch 
call  Zuyder  Zee.  Another  step,  and  he  will  point 
out  that  the  Qermans  call  the  Baltic  the  East  Sea, 
and  that  the  West  Sea  must  of  necessity  be  the 
Atlantic.  In  the  same  way,  the  Weser  or  Veser 
is  the  West  River.  In  China  this  use  of  names  of 
direction  seems  to  reach  its  height :  for  there  we 
have  Pekin  and  Nankin,  the  northern  and  south- 
em  coasts  ;  Peling  and  Nanling,  the  northern  and 
southern  mountains ;  Peho  and  Nanho,  the  north- 
ern and  southern  rivers  ;  and  Nanhai,  the  South- 
em  Sea. 

Even  the  simple  epithets  old  and  new  lend  some 
interest  to  the  teacher's  work  in  geography.  The 
word  old  takes  many  forms  :  it  appears  as  aU,  eU, 
(d,  and  aid,  in  Althorp,  Eltham,  Albury,  Aid- 
borough.  New  is  an  epithet,  which,  like  every 
other  thing  on  earth,  must  itself  grow  old.  Thus 
New  Forest  is  one  of  the  oldest  forests  in  Great 
Britain  ;  New  college  is  one  of  the  oldest  coll^^ 
in  Oxford,  for  it  was  founded  in  1386 ;  New  Palace 
Yard,  in  Westminster,  dates  from  the  eleventh 
century ;  and  the  fifty-two  New  Streets  in  London 
are  among  the  oldest  in  that  vast  wilderness  of 
houses.  There  are  in  England  120  villages  with 
the  name  of  Newton,  10  towns  called  Netocastle, 
and  17  called  Newhiggen,  It  is  Interesting,  too,  to 
observe  the  forms  that  the  word  new  may  take ; 
as  NeufiD.  Neufchatel,  Nov  in  Novgorod,  Ne  in 
Neville,  and  Na  in  Naples  or  Neapolis. 

Color,  too,  gives  some  interest  to  our  geographi- 
cal names.  Thus  Cape  Verde  is  <  the  cape  fringed 
with  green  palms.*  The  local  name  for  the  Indus 
is  the  Nilah  (or  Blue  River) ;  and  the  mountains 
in  the  south  of  India  are  called  the  NUgherrie  (or 
Blue  Mountains),  —  a  name  which  we  find  also  in 


Virginia.  The  city  of  Atria  or  Adria,  from  which 
the  Adriatic  took  its  name,  is  '  the  black  towiiv' 
because  it  was  built  upon  the  black  mud  brought 
down  by  the  Padus.  The  Him£laya,  or,  as  we  call 
the  range,  the  Himalaya,  is  '  the  abode  of  snow  ; ' 
and  Lebanon  means  '  the  white  mountain.'  The 
word  Apennines  means  '  the  white  heads  ; '  Mont 
Blanc,  Sierra  Nevada,  Ben  Nevis,  Snowdon, 
Sneehalten,  Snaefell,  and  many  other  mountains, 
all  have  the  same  meaning.  The  word  alp  itself, 
l)eing  a  form  of  albua,  gives  us  the  same  indica^ 
tion  ;  and  connected  with  it  are  Albania,  Albion, 
and  Albany,  which  was  the  old  name  of  Scotland. 

With  pupils  of  a  more  advanced  age,  it  would 
be  useful  to  show  the  identity  of  the  Hindostani 
abad  and  the  Hebrew  heia  with  the  English  botUe 
(we  have  it  in  Newbattle  and  Bothwell)  and  hofd^ 
with  the  Slavonic  Buda,  and  with  the  Cjrmric 
hod  in  Bodmin  and  Boscawen.  Allahabad  is  '  the 
house  of  Allah  ; '  Bethany,  <  the  house  of  dates  ;  * 
Bethlehem, '  the  house  of  bread ; '  and  Bethel, '  the 
house  of  Qod.* 

^We  have  seen  that  names  throw  light  upon 
history,  and  that  history  throws  light  upon  names ; 
but  names  also  throw  light  upon  physical  changes, 
and  on  the  variations  of  climate  that  have  taken 
place  in  this  island.  Thus  we  have  in  different 
parts  of  England  places  and  parts  of  towns  called 
Vinejfard,  where  no  vines  can  nowadays  grow. 
Mr.  Thompson,  the  eminent  gardener,  tells  us  that 
when  he  was  a  boy  the  island  of  Mull  had  noaiiy 
orchards  of  excellent  apples,  while  now  the  whole 
surface  of  the  island  is  not  adequate  to  the  pro- 
duction of  a  single  eatable  apple.  He  tella  us, 
too,  that  at  Hatfield,  near  London,  — the  seat  of 
Lord  Salisbury,  —  there  used  to  be  fourteen  hun* 
dred  standard  vines,  which  produced  the  grapes 
that  found  the  house  in  its  supplies  of  wine  ; 
whereas  now  there  is  not  a  single  grape  produced 
except  under  glass.  The  name  vineyard  in  Britain 
is  therefore  nowadays  a  name,  and  nothing  more. 

There  is,  not  far  from  Loch  Maree,  in  BoBSHihire, 
a  farm  that  bears  the  name  of  Kirdoch  Ewe ;  that 
is,  the  head  of  Loch  Ewe.  But  Loch  Maree,  or 
Mary*s  Loch,  was,  geologists  tell  us,  at  one  time 
only  one  of  the  upper  reaches  of  Loch  Ewe ;  and 
this  conclusion  of  geologists  is  borne  out  by  the 
name  Kinloch  Ewe,  which  is  not  on  Loch  Ewe  at 
all,  but  about  a  mile  above  the  upper  end  of  Loch 
Bilaree.  But  there  can  be  no  doubt  that  this  farm 
marks  the  point  to  which  the  older  Loch  Ewe  at 
one  time  extended. 

Local  names,  too,  give  us  evidence  of  animals 
that  are  now  extinct  in  this  island.  The  existence 
of  the  wolf  and  the  bear  in  England  is  marked  hy 
such  names  as  Wolfedow  in  Herefordshize,  and 
Bamnoood  in  Qlouoestershire.    The  wild  boar,  or 
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eofer,  was  found  at  Eversley,  Evershot,  and  Ever- 
ton  ;  and  the  presence  of  the  beaver  is  indicated 
by  such  names  as  Beverly,  Beveratone,  and  Bever- 
coaies. 

Changes  in  our  customs,  too,  are  to  be  traced  in 
old  names.  Two  of  the  strongest  marks  of  the 
importance  of  a  town  are  to  be  found  in  the  exist- 
ence of  a  market,  or  the  possession  of  a  bridge 
over  the  neighboring  stream.  The  Old-English 
verb  ceapian  (to  buy)  gives  us  the  words  cheap, 
goodcheap,  doQcheap,  chapman,  chaffer,  horat" 
cauper,  and  chop ;  and  it  also  gives  us  the  pre- 
fixes chipping,  chep,  and  kippen,  Cheapside  and 
Eastcheap  were  the  old  market-places  of  London  ; 
and  into  Cheapside,  even  to  this  day,  run  Bread 
Street  (where  Milton  was  bom).  Milk  Street,  and 
the  Poultry.  In  the  north  cf  Europe  we  find 
Copenhagen,  wliich  means  *  Chipping  or  Market 
Haven ; '  Nordkioping,  which  means  *  North 
Market ;  *  and  manv  others. 

Even  the  mistakes  in  names  ore  full  of  sugges- 
tion.  The  readers  of  Sir  Walter  Scott's  *  Pirate' 
know  Fitful  Head  in  Shetland  as  the  abode  of 
Noma.  But  Fitful  Head,  though  a  quite  appro 
priate  name,  is  a  mere  corruption,  undoubtedly 
by  mistake  of  the  old  Scandinavian  name  Hvit-fdl 
(or  White  Hill).  Cape  Wrath,  again,  has  in  its 
oldest  meaning  nothing  to  do  with  storm,  but,  in 
its  old  Norse  form  of  Cape  Hvarf,  simply  indicates 
a  turning-point,  —  the  point  where  the  land  trends 
in  a  new  direction  ;  and  it  contains  the  same  root 
as  the  words  wharf  and  Antwerp, 

Many  similar  corruptions  are  to  be  found  in 
England.  The  walk  from  Buckingham  Palace  to 
Westminster  is  now  called  Birdcage  Walk,  which 
is  only  a  meaningful  corruption  of  Bocage  Walk ; 
Chateau  Vert,  in  Oxfordeiiire  and  in  Kent,  has 
been  altered  into  Shotcver  Hill,  and  a  legend  about 
Robin  Hood  and  Ltttle  John  has  been  attached  ; 
Beau  Lieu,  in  Monmouthshire,  has  grown  into 
Bewley ;  Grand  Pont,  in  (^mwall,  into  Qram^ 
pound ;  and  Bon  Gui  (the  good  ford),  in  Suffolk, 
has  been,  too,  naturalized  into  Bungay. 

So  far,  we  have  seen  that  history  and  philology 
become  the  loyal  servants  of  the  teacher.  Shall 
we  be  able  to  say  the  same  of  poetry  ?  How  shall 
the  most  briUiant  outcome  of  the  human  intellect, 
the  most  inspired  expression  of  the  mind,  the 
product  of  the  noblest  faculties,  strengthened  by 
and  intertwisted  with  the  deepest  emotion,  help 
our  much  study  of  the  world  ? 

To  some  extent  it  has  already  done  so.  Long- 
fellow has  produced  for  us  a  geographical  library 
in  thirty-two  volumes,  which  he  calls  *  Poems  <xf 
places.*  Four  of  them  have  been  republished  by 
Messrs.  BCacmillan  &  Co.  in  this  country ;  but  the 
whole  thirty- two  volumes  ought  to  be  in  the  library 


of  every  large  school  and  college.  Such  a  collec- 
tion contains,  and  must  contain,  a  great  deal  of 
what  is  good,  of  what  is  indifferent ;  and  we  know 
that  neither  gods  nor  nor  men  columns  tolerate 
the  indifferent  in  poetry. 

But  let  us  choose  that  which  is  good,  and  hold 
fast  to  it.  How  does  Longfellow  introduce  Edin- 
burgh to  us?  We  who  know  the  city,  and  have 
loved  it  long,  know  that  it  is  a  poet*s  dream  in 
stone,  watched  by  the  everlasting  hills,  looked  in 
upon  by  the  eternally -during  sea,  bowered  in  trees, 
intermingled  with  rocks  and  crags  and  cliffs,  and 
possessing  a  history  that  no  taint  of  doubt  or 
cowardice  has  ever  sullied. 

How  does    Bums    describe  this  world-famous 

city  ?  — 

**  Bdlaa,  tfcotia**  darling  aeat. 
All  ball  thy  palaces  aod  towem, 
Wberf)  ODoe  beneath  a  monareh'a  feet 
Sat  Legislation's  eoTereign  powers  ! 

**  Thv  sons,  Bdlna,  social,  kind. 

With  open  hand  the  stranger  hall ; 
Their  Tlews  enlarged,  their  liberal  mind, 
Abo?e  the  narrow,  rural  vale." 

Sir  Walter  Scott  sings  of  the  city  in  other  scenes, 

and  with  the  thought  of  war  in  his  mind  :  — 

**  Nor  dream  that  from  thy  fenceless  throne 
Strength  and  security  are  flown  ; 
Still,  as  of  yore,  queen  of  the  north. 
Still  canst  thou  send  thy  children  forth. 
Ne*er  readier  at  alarm  beirs  call 
Thy  burghers  rose  to  man  thy  wall, 
Than  now.  In  danger,  shall  be  thine. 
Thy  dauntless  voluntary  line  ; 
For  fosse  and  turret  proud  to  stand. 
Their  breasts  the  bulwarks  of  the  land." 

Not  inferior  are  the  lines  of  Alexander  Smith, 
whom  many  of  us  still  remember  :  — 
''  Bdlna,  high  in  heaven  wan. 
Towered,  templed,  Metropolitan, 

Waited  upon  by  hills, 
Biver,  and  widespread  ocean,  tinged 
By  April  Ught,  or  draped  and  fringed 

As  April  vapor  wills, 
Thou  hangest,  like  a  Cyclop*s  dream, 
High  in  the  shifting  weather-gleam. 
**  Fair  art  thou,  when  above  thy  head 
The  mlstless  firmament  is  spread  ; 
But  when  the  twilight *s  screen 
Draws  glimmering  round  thy  towers  and  spires. 
And  thy  lone  bridge,  uncrowned  by  fires. 

Hangs  in  the  dim  ravine, 
Thou  art  a  very  Persian  tsle,  — 
Or  Mlrsa's  vision,  Bagdad*s  vale." 

Not  less  true,  not  less  adequate,  is  the  sonnet 

written  by  A.  H.  Hallam,  the  early-lost  friend,  in 

sorrow  for  whom  Tennyson  wrote  his  *  In  memo- 

riam:'  — 

**  Even  thus,  methinks,  a  city  reared  should  be  — 
Tea,  an  imperial  city,  that  might  hold 
Five  times  a  hundred  noble  towns  in  fee, 
And  either  with  the  might  of  Babel  old. 
Or  the  rich  Roman  pomp  of  empery. 
Might  stand  compare,  liighest  in  arts  unrolled. 
Highest  in  arms  :  brave  tenement  for  the  free. 
Who  never  crouch  to  thrones,  or  sis  for  gold. 
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Thu»  •hoold  her  towers  be  raised,  —  with  Ticinage 

Of  olear  bold  bills,  that  curve  her  very  streets, 

As  if  to  yindicate,  *mid  choicest  seats 

Of  Art,  abiding  Natnre^s  majesty  ; 

And  the  broad  sea  beyond,  in  calm  or  rage, 

ChainlcsB  alike,  and  teaching  liberty." 

But  this  side  of  the  question  would  carry  us  too 
far.'  What  I  am  driving  at  is  a  humbler  aim.  All 
through  this  statement  I  have  been  trying  to  in- 
smuate,  — to  suggest  that  the  teacher  should  bring 
into  all  his  lessons  on  geography  the  maximum  of 
connection  ;  that  he  should  try  to  make  the  map 
live  before  bis  pupils  ;  that  in  education,  as  in  a 
statue,  there  should  be  no  dead  matter ;  and  that 
the  satisfaction  of  tlie  day's  curiosity,  or  mental 
appetite,  should  be  followed  by  the  growth  of  a 
stronger  appetite  still.  I  think  that  we  who  live 
in  this  latter  part  of  the  nineteenth  century  may 
congratulate  ourselves  on  the  immense  amount  of 
young  active  intellect  that  has  thrown  itself  into 
education,  and  on  tlie  better  methods  tliat,  with 
this  youth  and  activity,  have  been  imported  into 
our  schoolrooms.  It  is  not  so  long  ago  that  boys 
were  kept  for  years  over  the  As  in  praeaenti  and 
the  Propria  yiae  niaribus  before  they  were  able 
to  form  a  first-hand  acquaintance  with  even  the 
easiest  Latin  author:  nowadays  a  boy  does  not 
learn  a  new  word  or  a  new  inflection  without  be- 
ing asked  at  once  to  build  his  new  knowledge  into 
an  interesting  sentence.  Not  long  ago  children 
were  taught  lists  of  names  without  seeing  a  pic- 
ture, a  diagram,  a  model,  or  a  map,  and  this  was 
called  geography  :  now  we  have  the  geographical 
societies,  both  of  Edinburgh  and  of  London, 
working  steadily  for  them,  and  showing  them  all 
that  there  is  of  beautiful  and  wonderfyl,  and 
strange  and  thoughtful,  in  the  life  of  man  upon 
this  remarkable  planet. 

Another  point  before  I  have  done.  Tlie  path  of 
education  is  the  path  of  discovery  ;  it  is  not  the 
dead- t)ea ten  road  upon  which  you  can  sow  no  new 
seed,  it  is  not  the  region  of  the  second-hand,  the 
fossilized  thought,  the  mere  traditionary  and  repe- 
titional  idea.  If.  then,  the  teacher  is  to  make 
those  old  times  live  again,  —  those  old  times  that 
have  left  ineffaceable  marks  in  our  names  of  places, 
just  as  the  underlying  rocks  have  left  traces  of 
themselves  in  our  soil,  —  he  must  excite  the  curi- 
osity of  his  pupils,  and  set  them  hunting  for  new 
examples  of  old  names ;  must  ask  them  to  find 
the  old  in  the  new,  and  the  new  in  the  old.  It  is 
as  true  of  education  as  of  life,  —  and  the  one  is 
only  an  epitome  and  compressed  symbol  of  the 
other,  —  that  for  us  all  it  is 

'*  Glad  sight  whenever  new  and  old 

Are  Joined  through  some  dear  homebom  tie : 
The  life  of  all  that  we  behold 
Depends  upon  this  mystezy.** 

The  passion  of  hunting  is  the  strongest  passion 


in  human  nature  :  can  we  gratify  this  passion  in 
the  t^choolroom  ?  I  think  we  can ;  and  geography 
is  one  of  the  happy  hunting-grounds  in  which  we 
may  be  able  to  gratify  it. 


Dr.  Charles  A.  Powers  of  New  York  con- 
tributes an  article  to  the  Medical  record,  giving 
the  results  of  his  treatment  of  twenty-one  cafies  of 
injury  by  the  toy  pistol,  and  states  that  two  deaths 
this  year  from  this  cause  have  come  to  his  knowl- 
edge. In  by  far  the  greater  number  of  cases  the 
palm  of  the  hand  was  the  seat  of  the  injury,  al- 
though some  had  received  injuries  to  the  fingers, 
the  eyelid,  or  the  abdominal  wall.  The  wounds 
varied  in  depth  from  one-quarter  of  an  inch  to 
two  inches,  and  were  due  to  wads  from  the  blank 
cartridges  or  to  pieces  of  the  percussion  caps 
which  were  blown  into  the  tissues.  The  injured 
parts  became  inflamed,  pus  formed,  and  in  many 
cases  a  septic  condition  of  the  blood  followed, 
eventuating  in  some  cases  in  tetanus  and  death. 

—  Tlie  ofidcial  returns  of  the  minister  of  educa- 
tion in  Prussia  show  that  the  number  of  students 
in  philology,  philosophy,  and  history,  in  this  home'' 
of  the  philosophical  sciences,  has  been  steadily 
declining  from  Michaelmas,  1881,  to  Blaster,  1885  ; 
the  numbers  for  the  six  sessions  being  2,522,  2,685, 
2,504,  2,398,  2,311, 2,258,  2,181.  In  three  years  and 
a  half  the  decline  in  the  number  of  philosophi- 
cal students  is  thus  fourteen  per  cent. 

—  Instances  are  not  infrequently  recorded  in 
medical  journals  of  the  passage  of  needles  and 
pins  from  one  part  of  the  body  to  another.  In 
a  recent  case  a  needle  one  inch  and  a  quarter 
long,  which  had  been  swallowed  some  months 
before,  was  removed  from  the  arm  of  a  brick- 
layer. 

—  A  woman  in  Russia  recently  consulted  a  phy- 
sician on  account  of  a  jieculiar  deformity  from 
which  she  suffered.  It  consisted  of  a  projection 
at  the  lower  end  of  the  spine  which  formed  a  tail 
two  inches  long,  and  half  an  inch  wide.  It  con- 
tained two  vertebrae,  and  these  were  covered  with 
fat,  hair,  and  skin. 

—  Russian  newspapers  state  that  prospects  are 
good  for  the  speedy  construction  of  a  canal  between 
the  White  Sea  and  Lake  Onega,  thus  affording 
water  communication  between  the  White  and 
Baltic  seas. 

—  John  Ericsson,  the  well-known  inventor,  who 
is  now  eighty-three  years  of  age,  is  stiU  hale  and 
hearty,  and  works  as  steadily,  and  as  many  hours 
per  day,  as  he  did  twenty  years  ago. 
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COMMENT  ^ND  CRITICISM, 
ScfHOOLS  FOB  THE  TRAININQ  of  nuTses  are  being 
organized  in  every  city,  and  the  value  of  such 
skilled  lielp  is  being  more  and  more  appreciated 
by  the  physician,  who,  in  his  busy  professional 
life,  cannot  make  the  observations  as  to  tlie  tem- 
perature, pulse,  and  respiration  of  his  patient  as 
often  as  he  would  like,  or  as  the  welfare  of  the 
patient  demands.  In  all  these  methods,  nurses 
are  now  trained,  and  their  services  are  well-nigh 
indispensable.  A  trained  nurse  is,  however,  an 
expensive  luxury,  three  dollars  a  day  being  the 
usual  price  paid  them  ;  so  that  only  the  rich  can 
enjoy  their  educated  aid.  What  is  greatly  needed 
in  our  cities  is  an  orgfmization  which  will  supply 
such  succor  to  the  poor,  by  whom  such  servioes 
are  in  reality  more  needed  than  by  the  rich. 
Every  physician  whose  practice  has  taken  him  into 
tenement-houses  has  felt  the  great  need  of  some 
one  to  nurse  his  patients,  when,  through  igno- 
rance or  poverty,  neither  they  nor  their  friends  can 
do  any  thing  to  aid  him.  In  Philadelphia  a  district 
nurse  society  has  been  formed  for  the  care  of  the 
sick  poor  who  cannot  be  sent  to  the  hospital.  A 
trained  nurse  is  provided  by  this  society  to  visit 
and  attend  the  sick.  Bed-linen  and  other  neces- 
saries are  also  furnished.  For  these  services  a 
charge  of  five  cents  a  day  is  made,  except  when 
the  patient  or  his  relatives  cannot  afford  to  pay 
any  tiling,  in  which  case  every  thing  is  furnished 
without  recompense.  The  motive  which  underlies 
this  system  is  an  admirable  one,  and  we  shaU 
watch  the  working  of  the  plan  with  great  interest. 

The  best  method  for  the  disposal  of  garbage 
has  been  a  subject  of  discussion  among  sanitari- 
ans for  many  years.  There  is  no  one  system 
which  is  equally  applicable  to  all  places.  In  small 
villages  it  may  with  safety  be  utilized  as  food  for 
hogs,  if  proper  facilities  for  the  keeping  of  these 
animals  exist ;  but,  where  there  is  a  population  of 
any  considerable  magnitude,  pig-keeping  should 
be  discouraged,  and,  if  need  be,  prohibited.  In 
small  families  the  kitchen  refuse  can  be  burned  in 
the  range ;  but  in  large  families,  hotels  and  res- 
taurants, this  method  of  garbage  disposal  is  usu- 
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ally  not  feasible.  Under  such  circumstances,  it 
must  be  removed  from  the  house ;  and  this  is 
properly  the  work  of  the  municii)al  authorities. 
Boston  has  undoubtedly  the  best  system  for  this 
purpose ;  but  this  is  in  a  large  measure  due  to  the 
favorjible  construction  of  the  city,  by  which  ea«^h 
block  or  square  is  divided  by  an  alley-way,  into 
which  the  garbage-collector  can  go,  and  remove 
the  refuse  from  the  rear  of  the  buildings,  and 
thus  avoid  carrying  the  offensive  material  through 
the  dwelling.  In  New  York  and  Brooklyn  such 
an  arrangement  of  streets  does  not  exist,  and  the 
garbage  must  therefore  l)e  brought  through  the 
hallways  of  the  houses.  In  New  York  garbage 
and  ashes  are  placed  in  the  same  receptacle,  and 
removed  together.  In  Brooklyn  they  ore  removed 
separately.  One  of  the  most  disagreeable  sights  in 
these  two  cities  is  the  long  line  of  ash-barrels 
which  line  the  streets  on  'ash  days.*  Brooklyn 
is  about  to  make  this  still  more  disagreeable  by 
compelling  the  householder  to  place  his  garbage- 
vessel,  usually  a  soap-box  or  a  tin  pan,  on  the 
sidewalk  in  front  of  his  dwelling,  tliere  to  remain 
until  the  proverbially  dilatory  *  swill-man'  comes 
along  to  collect  it.  As  this  is  to  be  done  twice 
and  three  times  a  week,  according  to  the  season, 
the  Brooklyn  streets  will  be  any  thing  but  attrac- 
tive to  the  foot-passenger.  There  can  certainly  be 
but  one  advantage  claimed  for  this  plan,  and  that 
is  the  reduced  cost ;  but,  unless  we  are  much 
mistaken,  the  nuisimco  which  will  result  will  make 
a  change  imperative. 

We  ha>^  already  beferred  to  the  new  objec- 
tive invented  by  Professor  Abbe  of  Jena.  The 
German  government  appropriated  fifteen  thousand 
dollars  for  experimental  purposes ;  and  after  five 
years  of  work,  Pn)fe88or  Abbe  produced  this  new 
objective,  which,  ifc»  is  claimed,  more  perfectly 
corrects  spherical  and  chromatic  observation  than 
any  hitherto  manufactured.  Some  of  tl^e  lenses 
in  the  combination  are  of  siliceous  glass^  while 
the  others  contain  borax  and  phosphorus.  The 
mechanical  part  of  the  work  was  done  by  Zejss. 
We  extract  the  following  description  of  the  objec- 
tive from  the  Journal  de  microffraphie,  by  Dr. 
van  Heurck  :  '*The  objective  is  homogeneous  im- 
mersion, of  a  focal  distance  of  three  millimetrest 
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or  about  one-eighth  English  measurement.  It  is 
not  arranged  for  cover-glass  correction,  as  this  is 
not  necessary,  that  function  being  obtained  by 
means  of  the  sliding  tube  of  the  body.  It  con- 
tains five  lenses,  and  has  a  numerical  aperture  of 
1.4,  which  is  a  trifle  less  than  has  been  obtained  in 
England  and  America  (1.5):  but,  so  far  as  its 
optical  qualities  are  concerned,  it  is  far  superior 
to  any  thing  ever  before  made,  the  new  glass  per- 
mitting the  absolute  correction  of  all  aberrations. 
The  field  is  perfectly  flat,  the  minutest  object  in 
the  extreme  edge  of  the  field  showing  as  sharply 
and  clearly  as  though  it  were  in  the  centre.  With 
the  vertical  illuminator,  an  amphipleura  (silvered) 
is  resolved  into  jiearls,  —  not  merely  in  spots,  but 
over  the  entire  frustule,  —  and  with  such  clear- 
ness that  these  pearls  can  be  counteil.  In  the  study 
of  other  diatoms,  I  have  found  details  which  have 
hitherto  escaped  notice.  As  to  the  bacteria,  details 
of  structure  are  shown  that  have  never  before 
been  seen.  —  details  that  will  without  doubt  serve 
to  differentiate  them  by  ocular  means.  Accom- 
panying the  objective  are  three  eye-pieces,  —  two 
for  direct  use,  and  one  for  photography.  They 
are  also  made  of  the  new  glass  and  by  entirely 
new  formulae." 

The  health  commissioner  of  Chicago  has  pro- 
hibited the  removal  of  milk  from  the  cow-stables 
of  that  city  which  are  infected  with  contagious 
pleuro-pneumonia.  As  was  to  be  expected,  the 
owners  rebel,  and,  unless  closely  watched,  will 
doubtless  smuggle  the  milk  into  the  market.  The 
New  York  health  authorities  are  inspecting  the 
beef  which  comes  to  the  city  from  Chicago  in 
refrigerator-cars.  Thus  far  no  unwholesome  meat 
has  been  detected.'  Tliis  insx>ection  is  of  value,  as 
some  carcasses  may  be  so  diseased  as  to  be  detected; 
but  unless  the  inspection  is  made  at  the  slaughter- 
houses, where  the  viscera  can  also  be  examined, 
no  gufcYanty  can  be  given  that  the  meat  is  that  of 
a  healthy  animal.  The  last  report  indicated  that 
three  thousand  animals  were  under  quarantine  in 
Chicago. 

The  recent  death  of  two  persons  in  a  New 
York  hotel  from  the  inhalation  of  illuminating- 
gas  draws  attention  again  to  the  dangers  con- 
nected with  this  service.  Just  how  the  accident 
occurred  has  not  yet  been  satisfactorily  explained  ; 
but  it  is  probable,  that,  as  the  victims  were  gity 
residents,  they  did  not  resort  to  the  method  of 
extinguishing  the  light  usually  adopted  by  stran- 


gers from  the  country,  namely,  by  blowing  it  out. 
It  is  more  than  likely  that  the  flame  was  a  small 
one,  which  was  either  blown  out  by  a  current  of 
air,  or  extinguished  by  a  change  of  pressure 
'Within  the  pipes.  In  many  occupied  buildings 
the  old-fashioned  gas-cocks,  those  without  stops, 
still  exist ;  and-  it  not  infrequently  happens,  that, 
by  an  incomplete  closure  of  the  outlet,  gas  e8cai)es 
into  the  room,  sometimes  t^  a  dangerous  d^ree. 
It  would  be  a  valuable  improvement  in  the  man- 
agement of  our  cities  and  towns,  if  it  was  made 
the  duty  of  some  of  the  municipal  departments  to 
periodically  inspect  the  gas  pipes  and  fixtures  of 
all  buildings  occupied  as  residences,  with  power 
to  compel  the  owners  to  provide  the  most  perfect 
apparatus,  or,  failing  so  to  do,  to  be  liable  to  a 
fine,  which  could  be  used  by  the  authorities  to  do 
the  necessary  work  themselves.  In  recent  years 
valuable  laws  have  been  passed,  regulating  the 
construction  and  drainage  of  dwellings,  and  the 
same  supervision  could  be  advantageously  ex- 
ercised over  the  arrangement  and  quality  of  the 
gas-pipes  and  faucets. 


THE   GERMAN  ASSOCIATION   OF   h*ATU-' 
RALISTS  AND  PHYSICIANS. 

The  meetings  of  the  Association  of  German 
naturalists  and  physicians  closed  this  afternoon, 
very  successful  according  to  German,  but  hardly 
so  according  to  American  notions.  The  associa- 
tion is  a  curiosity  in  itself :  for  although  it  now 
has  held  its  fifty-ninth  meeting ,  and  has  been  in 
existence  since  1823,  it  has  no  permanency  what- 
ever, but  dissolves  at  the  close  of  every  meeting, 
after  it  has  appointed  a  president,  a  vice-presi- 
dent, and  a  secretary  for  the  next  year,  and  has 
selected  the  next  meeting-place,  which  must  be 
the  residence  of  the  first  and  third  officer.  Into 
the  hands  of  these  gentlemen  is  given  every  thing 
pertaining  to  the  following  gathering,  which 
always  commences  on  Sept.  18.  The  Association 
of  German  naturalists  and  physicians  has  no  cor- 
porate existence,  owns  no  property  whatever,  and 
meets  for  the  avowed  purpose  of  facilitating  ac- 
quaintances among  the  members.  Scientific  dis- 
cussions are  of  secondary  importance.  For  in- 
stance :  that  which  a  section  apparently  considers 
first  is,  **  Where  shall  we  drink  out  Frfih-schoppen, 
and  which  shall  be  our  Stamm-kneipe  f ''  And  in 
the  '  Stamm-kneipe,'  behind  the  beer-glass,  dis- 
cussions are  held  often  more  profound  than  those 
at  the  official  meetings.  The  advocates  of  the 
often-quoted  assertion  that  beer  is  always  in- 
jurious will  have  to  acknowledge  themselves  de- 
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featH,  when  they  see  about  five  thousand  pro- 
fo8sor8,  doctors,  and  students,  who  leathered  liere 
during  the  past  week,  all  hale  and  hearty,  al- 
though many  of  ripe  old  age,  all  of  whom  drink 
beor  in  larger  or  smaller  quantities  ;  and  as  for 
the  statement  that  he  who  *  drinks  beer  thinks 
beer,'  it  is  a  well-known  fact  that  Grerman  thought 
leads  the  world  in  more  than  one  branch  of  science. 

Every  naturalist  and  every  physician  who  has 
published  something  in  scientific  or  in  medical 
journals  is  eligible  to  membership  on  the  pay- 
ment of  a  certain  fee  :  here  in  Berlin  it  was 
placed  at  fifteen  marks.  Those  who  are  interested 
in  science,  but  have  not  published  any  thing,  can, 
on  jwyment  of  the  same  sum,  become  ass<x*iates, 
but  not  momVH»rs  ;  i.e.,  they  are  entitled  to  attend 
all  meetings  and  entertainments,  but  are  not 
alloAveil  to  vote.  No  election  of  mem  tiers  is  held  : 
only  a  simple  announcement  of  the  facts,  and 
payment  of  the  fe(^,  are  needed  to  obtain  a  mem- 
bership card ;  and  so  great  and  so  just  is  the  con- 
fidence whicli  tliesc^  gentlemen  place  in  the  ai>- 
plicnnts*  honesty,  that  cases  where  membership 
certificates  havo  been  obtained  under  false  pre- 
tenct'S  are  so  very  few  during  all  these  years,  that 
they  can  be  ignored  entirely. 

The  se<tion8,  to  the  numl)er  of  thirty,  liave  no 
permanent  officers.  At  every  meeting  a  chairman 
aufl  a  secretary  are  elected,  although  the  latter 
genenilly  remains  in  olfice  during  the  whole  week, 
because  it  is  his  duty  to  make  the  necessary  re- 
port, and  coUfct  the  abstracts  of  the  pa])ers  read 
Ix'fore  tin*  sei'tion,  for  the  *  Tageblatt'  of  the  next 
day.  This  Tageblatt  is  a  very  commendable  in- 
stitution, and  takes  the  place  of  the  *  Daily  pro- 
grammes' of  the  American  association  in  a  very 
decidedly  improve<l  form.  It  is  issuetl  every 
morning,  at  about  nine  o'clock,  and  contains  the 
meml»ership  list,  announcements,  programme  of 
the  day,  and  abstracts  of  all  the  papers  read  before 
all  the  Hfctiofut  on  the  preceding  day.  This  year's 
Tageblatt  forms  a  small  quarto  volume  of  four 
hundred  pages. 

The  registry  shows  2,214  members,  1,914  asso- 
ciates, and  1,475  ladies,  who  are  clas8e<l  by  them- 
selves. The  position  of  the  ladies  in  the  Associa- 
tion of  German  naturalists  and  physicians  can, 
in  \niTt  at  least,  be  defined  by  the  reproduction  of 
a  short  abstract  from  one  of  the  numbers  of  the 
Tageblatt :  — 

**  His  majesty  the  emperor  has  been  pleased  to 
order  a  s^iecial  performance  at  the  Royal  opera, 
as  well  as  at  the  Royal  theatre,  exclusively  for  the 
entertainment  of  the  Association  of  German 
natundists  and  ph>'sician8.  .  .  .  TiADTKS  ARE  NOT 

ADMITTED  ! " 

In  \iew  of  the  large  numberB  present,  there  was 


notliing  wrong  in  this  decree,  according  to  Ger- 
man notions  at  least :  but  in  view  of  the  fact  that 
at  least  one-third  of  the  memlnirs  were  natives 
of  Berlin,  who  could  have  visited  either  of  the 
theatres  at  any  other  time,  it  would  have  been 
more  just  if  th«»se  gentlemen  had  U'en  excluded. 
But  they  were  all  there  as  *  invited  guests  of  the 
emperor '  (nothing  small,  indi^l) ;  and  many  of 
those  who  had  {lerhaps  travelled  from  the  farthest 
point  of  Germany  had  to  take  a  Imck  seat,  and,  in 
addition,  leave  their  wives  at  the  hotels  or  stay 
away  altogether. 

The  large  number  of  social  entertainments  fur- 
nished by  the  local  committee  as  well  as  by  the 
city  government  weYe  as  complete  and  elaborate  as 
possible.  Excursions,  exhibitions,  regattas,  sup- 
pers, balls,  etc.,  gave  an  abundant  opportunity  to 
comply  with  §  2  of  the  very  short  constitution : 
**The  aim  of  the  association  is  to  offer  an  oppor- 
tunity to  the  naturalists  and  physicians  of  Ger- 
many to  form  a  personal  acquaintance." 

POHLMAN. 


THE  MOUNTING  OF  MUNOO. 

The  common  practice  in  mounting  large  mam- 
mals is  to  first  make  the  legs,  and,  having  fastened 
them  securely  to  a  backbone  of  plank,  to  pack  the 
remainder  of  the  body  with  loose  filling.  While 
this  does  well  enough  for  long-haired  animals, 
whose  muscles  are  concealeil,  for  those  tliat  are 
scantily  clad  some  other  methods  must  be  adopted 
in  order  to  reproiluce  correctly  form  and  features. 

To  build  up  an  animal  that  will  'be  lank  and 
fiabby  is  the  height  of  taxidermic  art,  and  a  brief 
descripti<m  of  the  manner  in  which  the  elephant 
Mungo  was  mounted  at  the  national  museum  will 
show  the  methods  by  which  such  results  may  be 
obtained. 

Mungo  was  an  African  elephant  about  six  years 
old,  belonging  to  Foreimugh's  menagerie,  that 
thoughtfully  selected  Washington  as  the  place  of 
his  demise.  Mr.  William  T.  Homaday,  the  distin- 
guislied  taxidermist,  saw  in  this  event  an  c«T)por- 
tunity  of  putting  the  new  principles  of  mounting 
into  practice. 

The  first  step  in  the  process  of  mounting  was 
to  take  a  series  of  careful  measurements  of  the 
body,  showing  its  length,  height,  and  girth  at 
various  points,  and  the  dimensions  of  the  limbs 
and  the  trunk.  These  were  supplemented  by 
sundry  drawings,  and  by  plaster  casts  of  the  head 
and  of  the  limbs  of  one  side.  The  more  c*are  was 
necessary  in  this,  owing  to  the  fact  that  the  entire 
skeleton  was  to  be  mounted  separately,  and  thus  no 
g^ide  left  to  the  position  of  the  joints.  This  done, 
the  skin  was  removed,  and  transferred  to  a  bath 
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of  salt  and  alum,  there  to  lie  until  its  false  body 
should  be  ready. 

The  backbone  of  this  false  body  {11^.  1)  con- 
aiated  of  a  broad  two-inch  plant,  the  upper  edge 
of  which  was  carefollj  cul  into  an  eiaet  copy  of 
that  dorsal  outline  which  is  so  characteristic  of  the 
A&icao  eleplmnt.  To  this  the  legs  were  attached 
by  heavy  angle-irons,  the  iron  that  formed  the 
axis  of  the  leg  running  through  a  bole  in  the  free 
arm  of  the  L.  Tlie  legs  themeelves  were  formed 
of  excelsior  solidly  wound  around  roughly  hewn 
wooden  bonee. 

The  accuracy  of  the  work  was  proved  by  frequent 
reference  to  the  measureB  taken  from  the  dead  anl- 


nieoaarements,  the  vacancies  existing  between 
the  upper  parts  of  the  legs  and  adjacent  portiona 
of  the  body  were  carefully  filled  out  (flg.  2).  Like 
Mother  Righy'a  Peathertop,  the  elephant  at  this 
stage  stood  forth  a  creature  of  wood  and  tow, 
only  waiting  for  the  final  metflinorphosiB  which 
should  fill  the  blank  wooden  orbits  with  twiukling 
eyes,  and  endow  the  entire  framework  with  the 
semblance  of  life.  The  thick,  stiff  skin  was  now 
removed  from  the  bath,  and  carefully  thinned 
down  until  it  had  lost  half  its  substance,  and  be- 
come —  for  an  elephant  —  soft  and  pliable. 

As  a  careful  tailor  tries  on  a  pardally  completed 
coal  to  aaeure  himself  that  the  finished  garment 


Blocks  at  anUorm  depLb, 
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nal,  due  allowance  being  made  for  the  fact  that  the 
finished  piece  would  be  somewhat  larger  than  its 
supporting  framework.  The  broad  overhanging 
pelvis  was  next  added ;  and  then  the  skull,  with 
its  massive  jaw,  was  built  on,  the  more  salient 
portions  being  carved  with  care  from  the  plaster 
model,  while  those  buried  deeply  in  the  flesh 
were  more  roughly  copied. 

The  long  ribs  of  the  original  were  represented 
by  bands  of  iron  wrapped  in  tow,  fastened  above 
to  the  plank  backbone,  and  below  to  a  second 
plank  sliaped  to  the  outline  of  the  under  side.  A 
neck  of  laths,  covered  with  excelsior,  joined  the 
head  to  the  body.  Wooden  shoulder-blades  were 
now  put  in  place,  the  tail  and  trunk  added,  and 
then,  following  the  diagrams  and  accompanying 


wUI  be  B  success,  so  the  skin  of  Mungo  was  hang 
upon  the  manikin  (flg.  8).  The  trial  proving 
satisfactory,  the  skin  was  poisoned  with  arsenical 
soap,  and  all  was  ready  for  the  last  act.  The  skin 
having  been  replaced  and  secured  along  the  back, 
first  one  side,  then  the  other,  was  covered  with  a 
thin  coating  of  clay  mixed  with  chopped  tow,  and 
the  body  section  sewed  up,  One  by  one  the  legs. 
trunk,  and  tail  were  similarly  treated,  the  skin 
being  covered  each  night  with  wet  cloths  to  pre- 
serve it  moist  and  flexible  throughout.  The 
sewing  having  been  flniahed,  the  wrinkles  indicated 
in  the  skin  were  followed  over  with  a  pointed 
modelling-tool,  thus  iiupresaing  them  deeply  in 
the  moist  clay,  while  the  deepest  wrinkles  or  thick 
folds    of    the    trunk,   elbows,  and    flanks,  were 
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provision  of  the  agreement  has  b^n  violated,  and 
the  result  is  a  pavement  such  as  shown  in  trans- 
verse section  in  fig.  2.  The  road-bed,  or  sub- 
grade  of  earth,  was  not  excavated  to  the  proper 
depth,  leaving  the  surface  of  the  pavement  at  the 
centre  of  the  street  three  inches  higher  than  the 
established  grade,  making  a  steepness  of  crown  or 
arch  between  curbs  detrimental  to  traffic  as  com- 
pared with  a  flatter  surface,  and  actually  dangerous 
in  icy  weather.  The  surface  of  the  road-bed  was 
not  tamped ;  the  concrete  ranges  in  thickness 
from  the  stipulated  six  inches  down  to  three, 
and  in  some  places  even  two  inches  ;  it  was  not 
properly  mixed,  laid,  or  tamped  ;  and  the  mate- 
rials of  which  it  is  composed  are  inferior  in  quality. 
The  granite  blocks  vary  greatly  in  size,  and  are 
bedded  in  a  mixture  of  sand  and  gravel  They 
are  laid  with  the  broadest  edge  upward,  instead 
of  the  reverse  ;  the  filling  between  them  is  a  mix- 
ture of  sand  and  gravel ;  and  the  paving  cement, 
instead  of  filling  the  interstices  to  the  bottom  of 
the  block,  extends  only  an  inch  or  two  below  the 
surface.  01  fact,  so  imi)erfect  are  both  material 
and  workmanship,  that,  after  a  short  period  of 
heavy  traffic,  the  pavement  will  present  the  ap- 
pearance shown  in  fig.  3.  All  sand  and  gravel 
used  should  have  been  free  from  moisture,  artifi- 
cially dried  if  necessary,  and  the  joints  between 
the  blocks  should  be  water-tight.  These  conditions 
were  \4olated,  and  the  collection  of  water  at  W  in 
fig.  4  shows  the  effect  of  damp  bedding  and  leak- 
ing joints.  As  a  result,  the  tremendous  pressure 
due  to  the  expansive  force  of  the  freezing  of  this 
water  in  cold  weather  may  be  expected  to  ruptiure 
the  pavement  at  the  point  where  the  water  collects. 


ST,  PETERSBURG  LETTER. 

Russian  science  has  sustained  a  heavy  loss  by 
the  death  of  A.  M.  Butlerow,  the  celebrated 
chemist,  in  August  last :  it  is  the  greater,  as  he 
was  yet  in  tlio  prime  of  life.  His  chemical  work  is 
well  known  abroad,  but  it  may  not  be  known  that 
he  had  a  second*  spc'cialty  :  he  was  an  eminent 
apiculturist.  The  progress  in  bee-keeping  made 
in  the  last  years  in  Russia  owes  much  to  his  un- 
tiring efforts,  especially  to  his  manuals  and  papers. 
By  his  death  the  st-cond  chemical  seat  is  made 
vacant  in  the  Academy  of  sciences ;  and  various 
surmises  are  made  as  to  whether  this  learned  cor- 
poration will  |)ersi8t  in  its  opposition  to  tlie  elec- 
tion of  the  greatest  of  Russian  chemists,  Professor 
Mindeleff. 

Professor  Mindeleff  has  twice  visited  the  petro- 
leum district  near  Baku,  on  a  mission  of  the 
Ministry  of  finance,  principally  with  a  view  to  as- 
certaining if  the  wells  were  rapidly  giving  out  or 


not.  He  has  not  yet  returned  from  his  last 
journey.  Great  progress  is  said  to  have  been 
made  in  the  distillation  of  petroleum  oils  by  O. 
W.  Alexevew. 

It  being  now  early  in  the  season,  news  about 
geographical  expeditions  is  yet  scarce.  Prjevalsky 
is  still  at  his  country-seat,  working  at  the  report 
of  his  last  journey,  which  is  to  be  ready  in 
August  next.  The  special  reports  on  botany, 
different  parts  of  zoology,  and  probably  also  geol- 
ogy, it  will  take  a  long  time  to  complete.  The 
only  special  report  which  is  to  appear  sooner  is 
that  on  meteorology.  The  observations  during  the 
last  expedition  will  be  printed  in  extenso,  together 
with  those  made  during  the  Lob-Nor  and  the 
second  Tibet  expeditions  of  the  same  traveller, 
and  the  itineraries  of  the  same.  The  work  is  to 
be  supervised  by  Prof.  A.  Woeikof,  who  will  add 
to  it  a  work  on  the  climate  of  the  countries  trav- 
ersed, and  High  Asia  in  general. 

The  Russian  polar  commission  has  printed  the 
observations  of  the  first  year  (1882-88)  of  the 
Lena  expeditions,  which  comprise  meteorology 
only.  The  work  of  the  second  year,  as  well  as 
the  calculation  of  the  magnetical  observations,  is 
in  preparation.  The  work  of  the  Lena  expedition 
is  of  the  highest  character,  and  does  the  greater 
honor  to  its  members,  as  it  was  done  under  the 
most  serious  difficulties. 

Great  progress  in  meteorological  work  in  the 
south  of  Russia  has  been  made.  Professor 
Klossowsky,  in  Odessa,  has  succeeded  in  establish- 
ing  quite  a  number  of  rainfall  and  thunder-storm 
stations  in  the  government  of  Kherson,  one  of 
the  most  extensive  in  the  south,  and  will  issue  a 
monthly  report.  This  year  was  remarkable  for 
heavy  rains,  especially  in  the  southern  part  of  the 
government.  The  rains  have  also  extended  to  the 
central  and  eastern  parts  of  Russia,  and  seldom 
have  so  heavy  rainfalls  been  experienced  on  one 
day  in  this  country.  Till  this  year,  over  one  hun- 
dred millimetres  fell  on  one  day  at  but  two  places 
in  the  plains  of  European  Russia,  — 145  in  the 
southern  part  of  the  government  of  Tula,  July 
13,  1883 ;  and  over  120  at  Yelisavetgrad.  This 
summer  we  had  132  at  Kharkow,  June  24 ;  102  at 
Lgow  (government  of  Koorsk),  July  30-81  (of 
these,  51  in  one  hour) ;  99  at  Moscow,  Aug.  9-10 ; 
93  at  Kamishin,  July  28.  The  rain  of  Aug.  9-10 
was  very  heavy  over  a  great  district,  and  caused 
high  water  in  the  right  tributaries  of  the  Moskwa 
and  Oka.  The  railroad-bridge  over  th^  Lopassnja 
was  w^ashed  away. 

Captain  Makarow,  LRN.,  has  published  an  im- 
portant work,  "On  the  interchange  of  waters 
of  the  Black  and  Mediterranean  seas."  By  the 
use   of   an  instrument   called    a   'fluctometer/ 
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and  invented  by  him,  he  could  determine  the 
velocity  of  currents  irreepective  of  their  direction. 
This  instrument  showed  him  that  in  the  Bosphorus 
and  Dardanelles  the  velocity  decreased  from  a 
little  below  the  surface,  became  0  at  a  certain 
depth,  and  then  increased  again.  As  the  surface 
current  is  from  tiie  Black  Sea  to  the  Sea  of  Mar- 
mora, and  from  the  latter  to  the  Mediterranean, 
the  lower  currents  must  be  in  the  opposite  direc- 
tion ;  i.e.,  bringing  the  Salter  and  warmer  water 
of  the  Mediterranean  to  the  Black  Sea.  This  was 
also  proved  by  determinations  of  si)ecific  gravity 
of  the  water,  which  considerably  increased  once 
the  lower  current  was  reached  :  for  example,  five 
miles  from  the  Black  Sea,  in  the  Bosphorus,  at  20 
fathoms  depth,  the  specific  gravity  was  1.0146  ;  at 
2-3  fathoms,  1.022o.  In  the  Black  Sea,  in  the 
vicinity  of  the  Bosphorus,  he  found  water  with  a 
temperature  above  IT  C,  even  at  the  depth  of 
140  fathoms  ;  and  10.5°  at  260  fathoms.  The  ob- 
servations of  Professor  Lapschine  off  the  eatt  coast 
of  the  Black  Sea  (latitude  43°-44i®)  give  a  tem- 
perature of  10°  at  200  fathoms,  and  8°  at  4»0 
fathoms.  O,  E. 

St.  Petersburg,  Sept.  £5. 


NOTES  ASD  NEWS. 

The  Alert  returned  to  Halifax  Oct.  10,  after 
an  absence  of  nearly  four  months.  This  was  the 
final  trip  of  the  Alert  to  the  Hudson*s  Bay  re- 
gion, all  the  oliserving  stations  being  dismantled, 
and  the  olMervers,  their  instruments,  and  other 
property  brought  back  to  Halifax.  She  sailed 
from  Halifax  on  June  24.  and  proceeded  direct 
to  Nachvak  station.  On  arrival  off  the  station, 
the  ice  was  so  thick  that  the  steamer  could  not  get 
in  to  the  coast.  She  then  pushed  on  to  the 
entrance  to  the  straits,  and,  after  encountering 
much  trouble  from  ice,  a  clear  entrance  was  found 
near  the  north  side.  No  ice  was  encountered 
again  until  North  Bluff  was  reached,  and  in  mak- 
ing from  that  point  to  Diggs  seven  or  eight  days 
were  occupied.  At  Digga  the  Alert  remained  a 
couple  of  days,  making  repairs  and  receiving  a 
general  overhauling.  During  this  time  the  pro- 
peller, from  which  a  blaile  had  been  lost  in  the 
ice,  was  fixed.  On  the  fourth  day  the  expedition 
was  continued  to  Cliurchill,  that  point  being 
reacheil  at  the  end  of  July.  Churchill  harbor  was 
surveyed,  and  was  found  to  be  a  splendid  harbor- 
ing-place, with  not  less  tlian  twentv-four  feet  of 
water  at  dead  low  spring  tide.  York  Factory  was 
reached  two  days  after  leaving  Churchill,  the 
length  of  the  trip  being  occasioned  by  delays  by  a 
thick  fog.  Here  a  reconnaissance  survey  was 
made  of  the  estuary  of  the  Nelson  River.     The 


water  was  so  shoal  at  such  a  distance  from  land, 
that  a  vessel  could  l)e  in  only  five  fathoms  of 
water,  and  at  the  same  time  land  could  not  be 
sighted  from  her  deck.  The  roadstead  affords  a 
very  unsafe  anchorage,  and  the  channel  of  the 
river  is  narrow  and  tortuous.  From  this  place 
the  steamer  returned  to  Churchill,  and  then  pro- 
ceeded over  to  the  west  coast  of  the  bay  and 
Marble  Mountain,  arriving  at  the  latter  place  in 
the  middle  of  August.  After  observations  on 
the  west  side  of  the  bay  and  island,  a  deter- 
mination was  made  of  the  position  of  Cape 
Southampton,  and  it  was  found  that  the  cape  is 
placed  on  the  charts  six  or  seven  miles  too  far 
south  and  east.  On  arriving  back  at  Diggs  Island, 
an  inner  channel,  apparently  affording  a  mo<le  of 
access  clear  through  to  the  bay,  was  discovered. 
From  Diggs  Island  the  Alert  went  to  Nottingham, 
and  thence  to  North  Bluff  and  Stupart's  Bay.  At 
the  latter  a  party  was  sent  to  make  a  general  ob- 
servation of  Prince  of  Wales  Sound.  Observer 
Payne,  who  was  stationed  here,  reported  finding 
some  relics  of  very  ancient  guns.  Thire  were 
four  altogether,  two  of  them  about  the  size  of 
nine-pounders  of  the  present  day,  the  other  two 
the  size  of  the  four  or  six  pounders.  They  are  of 
cast  iron  which  is  covered  with  rust ;  and  so  old 
are  they,  that  the  year-marks  have  rusted  out,  and 
it  is  impossible  to  estimate  their  age.  The  two 
smaller  guns  were  brought  home,  the  others  being 
left  t)ehind.  Inquiries  concerning  the  guns  were 
made  among  the  Eskimo,  but  they  could  tell  noth- 
ing whatever  about  them.  Tliey  were  undoubted- 
ly some  of  the  very  earliest  attempts  at  cast-iron 
ordnance.  The  bteamer  left  Stupart's  Bay  in  the 
middle  of  September  for  Port  Burwell.  On  the 
way  north  from  Port  Burwell,  soundings  were 
taken,  and  the  water  to  the  east  and  south  of  Cape 
Chidley  found  to  be  very  shoal.  One  bank,  where 
there  is  less  than  one  hundred  fathoms  all  over  it, 
extends  seventy-five  miles  into  the  sea  ;  while  in 
the  centre  of  the  straits,  between  the  Buttons 
and  Cape  Best,  there  is  a  depth  of  over  two  hun- 
dre<l  and  fifty  fathoms.  Returning  to  Nachvak, 
the  station  that  could  not  be  reached  before,  the 
observers  were  taken  on  board,  and  the  Alert  was 
headed  homeward.  The  returned  observers  are 
all  in  excellent  health,  and  all  save  one  fared 
excellently  during  their  exile.  At  most  places 
game  of  various  kinds  was  so  plentiful  that  the 
men  rarely  tasted  the  salted  or  preserved  beef. 

— TrObner  &  Co.  announce  for  the  coming  sea- 
son, 'Luck  or  cunning,  as  the  main  means  of 
organic  modification,*  by  Samuel  Butler ;  '  The 
life  and  works  of  Giordano  Bruno ; '  *  The  pre- 
history of  the  north,'  by  the  late  J.  J.  A.  Worsaae 
(translated,  with  a  briedF  memoir  of  the  author,  by 
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H.  F.  Morland  Simpson) ;  *  Sources  of  the  Etrus- 
can   and    Basque    languages/   by  Robert  Ellis ; 

*  Groeko-Slavonic  literature,  and  its  relation  to  the 
folk-lore  of  Europe  during  the  middle  ages,'  by 
M.  Claster  ;  *  Garibaldi,  recollections  of  his  public 
and  private  life,'  by  Elpis  Melena  (translated  from 
the  German  by  Charles  Ed  wardes)  ;  *  Air  amdysis,' 
by  J.  A.  Wanklyn  and  W.  J.  Cooper  ;  *  For  hap- 
piness,' by  Alexander  Calder  ;  *  The  Indian  em- 
pire, its  people,  history,  and  producia,'  by  W.  W. 
Hunter ;  *  Miscellaneous  essays  on  subjects  con- 
nected with  the  Malay  i)eninsula  and  the  Indian 
Archipelago,'  eiliteil  by  R.  Rost ;  *  Manava- 
dharma-Ciistra,  the  code  of  manu,'  by  J.  Jolly ; 
'The  life  of  Hiuen  Tsiimg,'  by  the  Shamans  Ilwui 
Li  and  Yon-Tsung.  with  a  preface  containing  an 
account  of  the  works  of  I-Tsing  by  Samuel  Bael ; 

*  A  sketch  of  the  modem  languages  of  Oceanica.' 
by  R.  X.  Oust ;  *  Phantasms  of  the  living,'  by 
Edumn<l  Gumey,  Frederick  W.  H.  Myers,  and 
Frank  Pod  more  ;  *  Al  Beruni's  India,'  and  trans- 
lation of  the  alx>ve  into  Eni^lish,  by  Edward 
Sacliau  ;  *  The  socwX  history  of  tlie  races  of  man- 
kind,' by  zV.  Feathermann  ;  '  A  dictionary  of  the 
Targumin,  the  Talmud  BabH  and  Yeiushalmi, 
and  the  Midnishic  literature,'  compiled  by  M.  Jas- 
trow ;  » Dictionary  of  the  Kongo  language  as 
spoken  at  San  Salvador,  the  old  capital  of  Congo,' 
with  an  introduction  by  R.  N.  Cust,  and  *A 
grammar  of  the  Kongo  language,'  by  W.  Holman 
Bentley  ;  *  South-African  butterflies,'  by  Roland 
Trimen  ;  *  Reports  of  the  arcliaeological  survey  of 
southern  India,'  by  James  Buri^ess :  *  The  imi^rial 
gazetteer  of  India,'  by  W.  W.  Hunter ;  '  Shall 
Russian  treachery  win  the  day?'  bv  James 
Samuelson ;  *  Shropshire  folk-lore,'  edited  by 
Cliarlotte  Sophia  Burne,  from  the  collections  of 
Georgina  F.  Jackson  ;  •Language,  as  illustrated 
by  Bible  translation,'   by  Rolx^rt  Needham  Cust ; 

*  The  church  and  the  stage,'  by  William  Henry 
Hudson  ;  *  A  condensed  Russian  grammar,'  by  F. 
Freeth  ;  *  A  B  C  dictionary  to  the  United  States, 
Canada,  and  Mexico.'  by  B.  Bra<lshaw  ;  *  Dom's 
coiie  for  commercial  telegrams,'  compile<l  by  Felix 
Dorn  :  *  A  Romanised  Japanese  reader,'  by  Basil 
Hall  Chaml>erlain  ;  *  The  Sinhalese  h«in<l-book  in 
Roman  characters,'  by  C.  Alwis ;  *  The  tropical 
agriculturist.'  compiled  by  A.  M.  and  J.  Ferguson  ; 

*  Indian  ywetry,'  by  Edwin  Arnold  ;  *  ColUxjuial 
Portuguese,  or.  The  words  and  phrases  of  every- 
day life,'  by  Alexander  J.  D.  D'Orsey  :  *  Elemen- 
tary  bantlagmg  and  surgical  dressing,'  by  Walter 
Pve. 

—  Messrs.  Ticknor  &  Company  announce  for 
publication  on  Wednesday,  Oct.  13,  1886,  *  Self- 
consciousness  of  noted  i>er8ons,'  by  Hon.  J.  S. 
Morrill.     The  senator  from  Vermont  has  in  this 


work  condensed  the  fruits  of  years  of  research  in 
an  unfamiliar  Held.  A  smaU  edition  was  privately 
printed  some  time  since,  and  met  with  such 
praise,  that  Senator  Morrill  has  since  revised  it 
for  publication.  They  also  announce  *The  Vir- 
ginia campaign  of  General  Pope  in  1862/  being 
vol.  ii.  of  papers  read  before  the  Military  histori- 
cal society  of  Massachusetts ;  and  '  The  house  at 
High  Bridge,'  by  Edgar  Fawcett. 

—  From  the  Cambridge  University  press  the 
following  new  publications  are  announced :  *  A 
history  of  the  theory  of  elasticity  and  of  the 
strength  of  materials,  from  Galilei  to  the  present 
time/  vol.  i.  (*  Galilei  to  Saiut-Venant,  1630-1850 '), 
by  the  late  I.  Todhunter,  editeil  and  completed  by 
Karl  Pearson :  *  Lectures  on  the  physiology  of 
plants,*  by  S.  H.  Vines;  *  Travels  in  nortliem 
Arabia  in  1876  and  1877.'  by  Charles  M.  Doughty 
(with  illustrations) ;  *  The  scientitic  i^apers  of  the 
late  Prof.  J.  Clerk  Maxwell,'  edited  by  \V.  D, 
Niven. 

—  Three  i>ersons  in  one  family  were  poisoned  in 
Brooklyn  last  woek  by  eating  unwholesome  cheese. 
It  is  reix)rted  that  cheese  obtained  from  the  same 
factory  has  caused  sickness  in  two  other  Brooklyn 
families.  The  matter  is  now  being  investigated 
by  the  board  of  health. 

—  Another  death  occurred  recently  in  a  Brook- 
lyn dentist's  office  while  ether  was  being  ad- 
ministered. The  dentist  has  been  brought  to 
court,  and  the  case  will  he  judicially  investigated 
next  week. 

—  The  New  York  state  board  of  health  has 
f{;und  two  samples  of  cream-of -tartar  adulterated 
with  oxalic  acid.  The  entire  stock  of  the  article 
has  Ix^en  seized  in  both  the  stores  where  the  sam- 
ples were  found,  and,  if  the  mamifacturers  can  be 
found,  they  will  be  prosecuted. 

—  Nature  states  that  the  International  geodetic 
conference  will  assemble  in  Berlin  on  Oct.  20.  Its 
principal  business  will  be  to  deliberate  on  the  best 
method  of  executing  the  resolutions  arrived  at 
at  Rome  and  Washmgton  m  1883  and  1884,  re- 
specting the  actual  measurement  of  a  degree  on 
the  earth's  surface,  and  likewise  in  reference  to  a 
scientitic  survey  of  the  Euroi^ean  continent.  The 
adoption  l)y  all  nations,  of  Greenwich  as  the  first 
meridian,  ui  accordance  with  the  decision  taken 
at  Washington,  is  to  be  strictly  enforced  in  prac- 
tice. The  introduction  of  international  normal 
time,  on  tiie  other  hand,  Ikis  had  to  be  po8tiK)ned, 
owing  to  insuperable  practical  difficulties  con- 
nected with  ordinary  business  life.  In  order  to 
promote  the  project  of  any  international  survey  of 
the  entire  globe,  it  is  proposed  to  establish  a  cen- 
tral geodetic  office  in  Berlin. 
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— Prof.  William  Ferrel,  recently  connected 
with  the  signal  service,  has  resigned  his  position, 
an<i  removed  to  Kansas  City,  Mo. 

—  It  is  proposed  to  hold  a  meeting  of  the  various 
scieniitic  sociftios  in  Aiistnilia  and  New  Zealand 
in  18S8  (the  one  hundredth  anniversary'  of  the 
foundation  of  those  colonies)  upon  the  lines  of  the 
British  nssocintion  meetings,  and  to  form  an 
Austndian  association  for  the  advancement  of 
science  with  similar  aims  and  objects.  There  are 
some  twenty  scientific  societies  in  the  Aubtralasian 
colonies,  and  the  number  of  memlKTs  is  lx?tween 
twenty-tive  hundred  and  three  thousan<l.  The 
sections  projH).sed  are,  A,  astronomy,  mathematics, 
physics,  and  mechanics ;  6,  chemistry  and 
mineralojjy  ;  C,  geolog>'  and  paleontology  ;  D, 
biology  ;  E,  gi'ography  :  F,  economic  and  social 
science  and  statistics  ;  G,  anthropology  ;  H,  medi- 
cal and  sanitary  science  ;  I,  lit^Tature  and  the 
fine  arts  ;  J,  architt'Cture  and  engineering.  In 
additicm  to  the  general  and  st^ctional  meetings  for 
reading  and  <]iscu8sing  pai)ers,  etc.,  it  is  pro{K)sed 
that  excursions  should  Ik?  orgimize<l  to  various 
places  of  interest,  such  as  the  \arious  mining 
districts,  the  Jeuolan,  Waml)eyan,  and  other 
caves,  the  Blue  Mountains,  and  similar  places  of 
interest  to  geologists  and  others.  A  preliminary 
circuhir  signed  by  A.  Liversidge  of  the  University 
of  Sydney  lias  been  issued. 

—  The  September  numl>er  of  the  Political 
science  quarterly  is  largely  devote<l  to  economics. 
Prof.  Henry  C.  Adams  of  Cornell  has  a  learned 
article  on  '  American  war  financiering,*  in  which 
he  criticises,  from  a  theoretical  stand-jMnnt,  Sec- 
retaries Gallatin,  Dallas,  ami  Cha'*e.  Hon.  Alfred 
E.  Lee  writes  very  clearly  an<l  t-trongly  concern- 
ing "  BimeUdlism  in  the  United  States,*  showing  in 
a  way  that  even  'cheap  money'  ndvcKMtes  should 
be  able  to  understand  the  real  status  and  elTect 
of  oiu"  silver  coinage.  Prof.  Richmond  M.  Smith 
of  Columbia,  who  described  the  state  bureaus 
of  labor  statistics  in  an  earlier  number  of  the  Qiuir- 
terly,  now  reviews  favorably  the  first  annual  re- 
ix)rt  of  the  national  commissioner  of  labor.  Dr. 
Bowen  continues  his  interesting  account  of  the 
conflict  in  Egypt,  and  Dr.  C.  B.  Si>alir  discusses 
the  *  Taxation  of  labor.'  The  department  of  l>ook 
reviews  is  unusually  full ;  and  the  notices  of 
Gneist's  *  Das  Englisclie  parlament'  by  Mr.  Good- 
now,  of  von  Treitscke's  *  Deutsche  geschichte  im 
neunzehnten  jahrhundert  *  by  Prof.  Munroe  Smith, 
and  of  a  group  of  l)ook8  on  constitutional  law 
by  Professor  Burgess,  are  of  more  than  passing 
value. 

—  Dr.  Sliakespeare  of  Philadelphia  has  just  re- 
turned from  Europe,  where  for  a  year  he  has  been 


investigating  cholera.  He  has  studied  the  disease 
in  Spain,  France,  and  Italy.  During  his  absence, 
he  also  visited  India  to  observe  the  disease  in  its 
home.  As  Dr.  Shakes[x?are  was  sent  out  by  the 
President,  his  re[K)rt  will  l>e  made  to  him,  and 
forwarded  to  congress  at  its  next  session.  From 
the  little  that  we  have  l)een  able  to  learn  of  Dr. 
Shakespeare's  opinions,  we  infer  that  he  agrees  in 
the  muin  with  Koch  and  his  d'erman  collabora- 
tors, and  that  he  rej^ards  the  comma  bacillus  as  a 
diagnostic  sign  of  the  existence  of  cholera. 

—  Tlie  next  meeting  of  the  National  aca4lemy 
of  sciences  will  he  held  in  Boston  at  the  Institute 
of  technology,  to  begin  Tuesday,  Nov,  0,  at  u(X)m 


LETTERS  TO  THE  EDITOR. 

*4*Corre9i'Oitdent9  are  requcHted  to  l>c  u«  brief  a»  jntMible.    Tht 
writer  »  name  is  in  atl  cn»en  requtrni  «i«  pntcf  of  giHHt  jaith. 

Education  and  the  cost  of  living. 

I  AM  glad  that  your  timely  comment  on  education 
and  the  cost  of  livinji^  {Science,  viii.  JUJ])  seconds  the 
proposed  abolition  of  tuition-feos  at  Columbia  college, 
in  tbe  case  of  graduate  students,  as  *  a  step  in  the 
rijrht  direction,'  —  one  which  '  we  trust  .  .  .  will  be 
taken,  .  .  .  and  followed  by  other  institutions.'  It 
is  but  juHt  to  add,  that  Cornell,  possibly  first  and 
alone  amon^  our  ^reat  universities,  has  the  honor 
of  haviuf;  already  taken  tbis  step,  *  lo,  these  many 
years  ; '  that  even  in  her  days  of  poverty,  as  now 
m  her  prosperity,  her  library,  laboratories,  and  lec- 
ture-rooms have  heen  open  to  all  college  gra<luate8 
who  would  make  good  use  of  them  ;  and  there  has 
been  no  charge  except  for  breakage  and  for  supplies 
consumed. 

But  the  Cornell  experience  apparently  confirms 
your  thouf^bt,  that  **  m'^ro  oflicivni  and  advantageous 
...  is  the  foundation  of  numerous  i;raduate 
scholarships  and  fellowshi[)s."  We  have  bad  bere 
such  fellovvsbi])3  for  m«>ro  than  two  yours  ;  and, 
though  there  are  only  ci^jht.  their  f ffect  in  raiding 
tbe  htandard  of  both  gradudte  ami  undergraduate 
work  is,  I  think,  quite  marked. 

If  the  proper  busine  s  (»f  a  university  be  to  im- 
prove tbe  community's  intellectual  and  educational 
ideals  by  developiu);  in  young  pe«iple  that  have  al- 
ready some  general  culture  the  power  of  independ- 
ent. well-<lirected  investigation,  of  course  the  pres- 
ence of  earnest  graduate  students  can  hardly  be  too 
much  encouraged.  J.  £  Oliver. 

Cornell  university,  Oct.  11. 


The  genesis  of  the  diamond. 

I  send  you  the  following  abstract  of  a  })aper  read 
by  me  at  tbe  Birmingham  meeting  of  tbe  British 
association  for  the  advancement  of  science,  Septem- 
ber, 1886,  in  the'  hope  that  it  may  interest  yoar 
readers. 

Tbe  discovery  of  diamonds  at  Kimberley,  South 
Africa,  bas  proved  to  be  a  matter,  not  only  of  com- 
mercial, hut  of  much  gt»ological  interest.  The  con- 
ditions under  which  diamonds  here  occur  are  unlike 
those  of  any  other  known  locaUty,  and  are  worthy 
of  special  attention. 

The  first  diamond  found  in  South  Africa  was  in 
1867,  when  a  large  diamond  was  picked  oat  of  a  lot 
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of  rolled  pebbles  gathered  in  the  Orange  River. 
This  led  to  the  '  river-diggings  '  on  the  Orange  and 
Vaal  rivers,  which  continue  to  the  present  time. 

In  1870,  at  which  time  some  ten  thousand  persons 
had  gathered  along  the  banks  of  the  Vaal,  the  news 
came  of  the  discovery  of  diamonds  at  a  point  some 
fifteen  miles  away  from  the  river,  where  the  town  of 
Ejmberley  now  stands.  These  were  the  so-called 
*  dry  diggings,'  at  first  thought  to  be  alluvial  depos- 
its, but  now  proved  to  be  volcanic  pipes  of  a  highly 
interesting  character.  Four  of  these  pipes  or  necks, 
all  rich  in  diamonds,  and  of  similar  geological  struc- 
ture, were  found  close  together.  They  have  been 
proved  to  go  down  vertically  to  an  unknown  depth, 
penetrating  the  surrounding  strata. 

The  diamond-bearing  material  at  first  excavated 
was  a  crumbling  yellowish  earth,  which,  at  a  depth 
of  about  fifty  feet,  became  harder  and  darker,  finally 
acquiring  a  slaty  blue  or  dark  green  color  and  a 
greasy  feel,  resembling  certain  varieties  of  serpen- 
tine. This  is  the  well-known  *  blue  ground  '  of  the 
diamond  miners. 

It  is  exposed  to  the  sun  for  a  short  time,  when  it 
readily  disintegrates,  and  is  then  washed  for  its 
diamonds,  ^his  blue  ground  has  now  been  pene- 
trated to  a  depth  of  six  hundred  feet,  and  is  found 
to  become  harder  and  more  rock  like  as  rhe  depth 
increases. 

Quite  recently,  both  in  the  Kimberley  and  DeBeers 
mines,  the  remarkable  rook  has  been  reached  which 
forms  the  subject  of  the  present  paper.  The  geo- 
logical structure  of  the  district,  and  the  mode  of 
occurrence  of  the  diamond,  have  been  well  described 
by  several  observers. 

As  Griesbach,  Stow,  Shaw.  Rupert  Jones,  and 
others  have  shown,  the  diamond-bearing  pipes  pene- 
trate strata  of  carboniferous  and  triassic  age,  the  lat- 
ter being  known  as  the  Karoo  formation. 

The  Karoo  beds  contain  numerous  inters tratified 
sheets  of  dolerite  and  melaphyr,  also  of  triassic  age, 
the  whole  reposing  upon  ancient  mica  schists  and 
granites.  The  careful  investigations  of  Mr.  £.  J. 
i)unn  demonstrate  that  the  diamond-bearing  pipes 
enclose  fragments  of  all  these  rocks,  which  frag- 
ments show  signs  of  alteration  by  heat.  Where  the 
pipes  adjoin  the  Karoo  shales,  the  latter  are  bent 
sharply  upwards,  and  the  evidence  is  complete  that 
the  diamond-bearing  rock  is  of  volcanic  origin  and 
of  post-triassic  age. 

The  diamonds  in  each  of  the  four  pipes  have  distinc- 
tive characters  of  their  own,  and  are  remarkable  for 
the  sharpness  of  their  crystalline  form  (octahedrons 
and  dodecahedrons),  and  for  the  absence  of  any  signs 
of  attrition.  These  facts,  taken  in  connection  with 
the  character  of  the  blue  ground,  indicate,  as  Mr. 
Dunn  has  pointed  out,  that  the  latter  is  the  original 
matrix  of  the  diamond. 

Maskelyne  and  Flight  have  studied  the  microscopi- 
cal and  chemical  characters  of  the  blue  ground,  and 
have  shown  that  it  is  a  sorpentinic  substance  contain- 
ing bronzite,  ilmenite,  garnet,  diallage,  and  vaalite 
(an  altered  mica),  and  is  probably  an  altered  igneous 
rock,  the  decomposed  character  of  the  material  ex- 
amined preventing  exact  determination  of  its  nature. 
They  showed  that  the  diamonds  were  marked  by  etch 
figures  analogous  to  those  which  Prof.  Gnstav  Rose 
had  produced  by  the  incipient  combustion  of  diamonds, 
and  that  the  blue  ground  was  essentially  a  silicate  of 
magnesium  impregnated  with  carbonates. 

The  blae  ground  often  contains  suiHi  numerous 


fragments  of  carbonaceous  shale  as  to  resemble  a 
breccia.  Recent  excavations  have  shown  that  large 
quantities  of  this  shale  surround  the  mines,  and 
that  they  are  so  highly  carbonaceous  as  to  b^  com- 
bustible, smouldering  for  long  periods  when  acci- 
dentally fired.  Mr.  Paterson  states  that  it  is  at  the 
outer  portions  of  the  pipes  where  the  blue  ground  is 
most  heavily  charged  with  carbonaceous  shale  that 
there  is  the  richest  yield  of  diamonds. 

Mr.  Dunn  regards  the  blue  ground  as  a  decomposed 
gabbro,  while  Mr.  Hudleston,  Mr.  Rupert  Jones,  and 
Mr.  D4vies  regard  it  as  a  sort  of  volcanic  mud.  Mb*. 
Hudleston  considers  that  the  action  was  hydrother- 
mal  rather  than  igneous,  the  diamonds  being  the  re- 
sult of  the  contact  of  steam  and  magnesian  mud 
under  pressure  upon  the  carbonaceous  shales,  and 
likens  the  rock  to  a  *  boiled  plum-pudding.* 

The  earlier  theories  as  to  the  origin  of  the  diamond 
have,  in  the  light  of  new  facts,  quite  given  way  to 
the  theory  that  the  diamonds  were  formed  in  the 
matrix  in  which  they  lie,  and  that  the  matrix  is 
in  some  way  of  volcanic  origin,  either  in  the  form  of 
mud,  ashes,  oi  lava. 

The  exact  nature  of  this  matrix  becomes,  there- 
fore, a  matter  of  great  interest.  The  rocks  now  to 
be  described  are  from  the  deeper  portions  of  the 
DeBeers  mine,  and  were  obtained  through  the 
courtesy  of  Mr.  Hedley.  They  are  quite  fresh,  and 
less  decomposed  than  any  previously  examined. 
Two  varieties  occur,  —  the  one  a  diamantiferous,  the 
other  free  from  diamonds,  — and  the  lithological  dis- 
tinction between  them  is  suggestive.  The  diamantif- 
•erous  variety  is  crowded  with  included  fragments  of 
carbonaceous  shale,  while  the  non-diamantiferous 
variety  is  apparently  free  from  all  inclusions,  and  is 
a  typical  volcanic  rock. 

Both  are  dark,  heavy,  basic  rocks,  composed  essen- 
tially of  olivine,  and  belong  to  the  group,  of  perido- 
tites.  Both  are  of  similar  structure  and  composition, 
differing  only  in  the  presence  or  absence  of  inclu- 
sions. The  rock  consists  mainly  of  olivine  crystals 
lying  porphyritically  in  a  serpentinic  ground-mass. 

The  olivine  is  remarkably  fresh,  and  occurs  in  crys- 
tals which  are  generally  rounded  by  subsequent 
corrosion.  The  principal  accessory  minerals  are 
biotite  and  enstatite.  The  biotite  is  in  crystals,  often 
more  or  less  rounded,  and  sometimes  surrounded  by 
a  thin  black  rim,  due  to  corrosion.  Similar  black 
rims  surround  biotite  in  many  basalts.  The  biotite 
crystals  are  usually  twinned  according  to  the  base. 
The  enstatite  is  clear  and  non-pleochroic.  Garnet 
and  ilmenite  also  occur,  the  latter  often  partly  altered 
to  leucoxene.  All  these  minerals  lie  in  the  serpen- 
tinic base,  originally  olivine.  This  rock  appears  to 
differ  from  any  heretofore  known,  and  may  be  de- 
scribed as  a  saxonite  porphyry. 

The  diamond-bt^aring  portions  often  contain  so 
many  inclusions  of  shale  as  to  resemble  a  breccia, 
and  thus  the  lava  passes  by  degrees  into  tuff  or  vol- 
canic ash,  which  is  also  rich  in  diamonds,  and  is  more 
readily  decomposable  than  the  denser  lava. 

It  seems  evident  that  the  diamond-bearing  pipes 
are  true  volcanic  necks,  composed  of  a  very  basic 
lava  associated  with  a  volcanic  breccia  and  with  tuff, 
and  that  the  diamonds  are  secondary  minerals  pro- 
duced by  the  reaction  of  this  lava,  with  heat  and 
pressure,  on  the  carbonaceous  shales  in  contact  with 
and  enveloped  by  it. 

The  researches  of  Zirkel,  Bonney,  Judd,  and  others, 
have  brought  to  light  many  eruptive  peridotites,  and 
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Baubree  has  produced  artificially  one  variety  (Iherzo- 
lite)  by  dry  fueion,  but  this  appears  to  be  the  first 
clear  case  of  a  peridotite  volcano  with  peridotite  ash. 
Perhaps  an  analogous  '*ase  is  in  Elliot  county,  Ken- 
tucky, where  Mr.  J.  S.  Diller  has  recently  described 
an  eruptive  peridotite  which  contains  the  same  acces- 
sory minerals  as  the  peridotite  of  Kimberley«  and 
also  penetrates  and  encloses  fragments  of  carbonifer- 
ous shale,  thus  suggesting  interesting  possibilities. 

H.  Carvux.  Lkwib. 


The  eccentricity  theory  of  the  glacial  period. 

I  desire  to  add  a  supplementary  note  to  my  letter 
of  Aug.  10,  published  in  the  issue  of  Science  for 
Aug.  27. 

In  that  letter  I  called  attention  to  the  contrast  be- 
tween the  northern  and  the  southern  hemisphere  in 
respect  of  glaciation,  as  teqding  to  show,  that,  other 
things  being  equal,  a  climate  of  means  (mild  winters 
and  cool  summers)  is  more  favorable  to  the  accumu- 
lation of  snow  and  ice  than  a  climate  of  extremes 
(cold  winters  and  hot  summers).  The  bearing  of 
this  proposition  upon  the  eccentricity  theory  is  pointed 
out  in  my  letter. 

I  now  wish  to  call  attention  to  anr^ther  well-known 
geographical  fact,  which  seems  to  confirm  the  conclu- 
sion that  glaciation  is  favored  by  a  climate  of  means 
rather  than  by  a  climate  of  extremes.  I  refer  to  the 
altitude  of  the  snow- line  in  torrid,  temperate,  and 
frigid  zones  respectively.  At  the  equator  the  snow- 
line falls  below  the  annual  isothermal  plane  of  SS"* 
F.;  while,  as  we  recede  from  the  equator,  the  snow- 
line rises  above  the  plane  of  32^.  So  far  does  the 
snow-line  rise  above  the  isothermal  plane  of  82^,  as 
we  go  polewards,  that,  while  the  latter  plane  reaches 
the  sea-level  not  far  from  W  latitude,  it  has  been 
doubted  whether  in  the  northern  hemisphere  the 
snow- line  anywhere  reaches  the  level  of  the  sea. 
According  to  J.  D.  Forbes,  *'  the  mean  temperature 
at  the  snow-line  near  the  equator  is  84.7^;  in  the 
temperate  zone  it  is  25.3"  ;  in  the  arctic  regions,  about 
2r**  (Johnston,  Physical  atlcu  of  natural  phenomena, 
Edinburgh  and  London,  1856,  p.  88),  While  all 
such  numerical  statements  of  the  temperature  of 
the  snow-line  in  different  latitudes  can  be  con- 
sidered only  rough  approximations,  there  can  be  no 
doubt  of  the  general  law  that  (apart  from  local  ab- 
normalities) the  temperature  of  the  snow-line  falls  as 
we  go  from  the  equator  towards  the  poles.  Now,  it 
is  also  true  that  the  annual  range  of  temperature  in- 
creases from  the  equator  to  the  poles.  At  the  snow- 
line near  the  equator,  the  extreme  summer  tempera- 
ture is  but  little  above  the  freezing-point ;  while  at 
the  snow  line  in  the  arctic  rogious,  though  the  mean 
temperature  for  the  year  falls  several  degrees  below 
freezing  point,  the  extreme  summer  temperature 
rises  far  above  it.  The  comparison  of  the  zones  of 
climate  leads,  accordingly,  to  the  same  conclusion  as 
the  comparison  of  the  northern  and  southern  hemi- 
spheres. The  existence  of  perpetual  snow  is  shown 
by  both  comparisons  to  depend  less  upon  cold  winters 
than  upon  cool  summers. 

A  very  simple  a  priori  consideration  suggests  the 
probability  of  the  same  conclusion  which  we  have 
drawn  from  geographical  facts.  It  seems  probable, 
a  priori,  that  extreme  winter  cold  cannot  greatly 
increase  the  amount  of  snow-fall.  So  long  as  the 
temperature  of  any  place  keeps,  below  82" » the  pre- 
<npitation  will  be  all  in  the  form  of  snow  ;  and  this 


will  be  the  case  when  the  temperature  is  but  little 
below  82^,  as  truly  as  when  it  falls  far  below  zero. 

Cooling  a  mass  t>f  air  from  32^  to  a  lower  tempera- 
ture can  produce  but  little  additional  precipitation, 
since  the  maximum  vapor  tension  at  82^  is  very  little, 
and  the  change  of  maximum  vapor  tension  corre- 
sponding to  changes  of  temperature  in  the  lower  part 
of  the  tbermometnc  scale  is  very  slight.  The  influx 
of  warm  and  moist  air  hearing  supplies  of  vapor  \m 
not  favored  by  extreme  winter  cold,  since  such  ex- 
treme cold  tends  to  increase  barometric  pressure  over 
the  area  affected.  On  the  other  hand,  every  degree 
that  the  summer  temperature  rises  above  82^  shows 
an  effective  increment  of  the  melting- power  of  the 
fummer  sun.  The  inference  would  fteem  to  be  justi- 
fied, that,  in  any  place  where  the  annual  mean  tem- 
perature is  below  or  not  much  above  82^,  the  more 
nearly  the  extreme  summer  and  winter  temperatures 
approach  the  annual  m^an,  the  greater  will  be  the 
tendency  (other  things  being  equal)  to  the  accumu- 
lation of  perpetual  snow.  This  a  priori  inference 
seems  to  be  in  exact  accord  with  the  geographical 
facts  referred  to  in  this  and  in  my  former  letter. 

WiLXiAM  North  Riox. 
Wesleyan  uaiverslty,  Oct.  8. 


The  theory  of  utility. 

In  connection  with  the  suggestive  article  in  Science 
of  Oct.  1,  on  *  Launhardt*s  Mathematical  economics,* 
I  would  like  to  offer  a  new  theory  of  utility,  or,  rather, 
to  discuss  it  from  a  new  standpoint,  and  indicate 
what  I  consider  to  be  the  error  in  Jevons's  main 
premise. 

Utility,  or  usefulness,  is  the  satisfying  of  desires. 
Desires  are  always  in  the  present,  though  many,  per- 
haps the  most  of  them,  have  a  prospective  nature. 
Usefulness  is  not  the  capacity  or  capability  of  being 
useful  :  it  is  the  state  or  quality  of  being  useful.  It 
involves,  not  a  possible,  but  an  actual  satisfying  of 
desires  :  e.g.,  on  a  certain  day  a  loaf  of  bread  would 
have  possessed  utility  for  Robinson  Crusoe  in  satisfy- 
ing his  hunger  ;  a  second  loaf  would  have  possessed 
utility,  not  in  satisfying  the  hunger  of  the  morrow, 
but  in  satisfying  his  desire  to  have  the  possible  wants 
of  the  future  provided  for. 

If  utility  be  defined  as  a  capacity  to  serve  man  or 
to  satisfy  his  desires,  and  by  this  is  meant  something 
quite  different  from  the  actual  satisfying,  it  serves 
no  purpose  of  distinction,  for  with  this  definition, 
when  affirming  utility  to  be  an  attribute  of  any  thing, 
we  must  always  add,  ^  under  certain  circumstances  ;* 
and  there  is  probably  not  a  thing  in  existence  but 
what,  under  certain  circumstances,  possesses  this 
capacity. 

The  confusion  prevailing  as  to  the  nature  of  utility 
has  arisen  from  the  fact,  that,  in  discussions  upon  the 
subject,  the  provident  trait  in  man*s  character  has 
been  entirely  neglected  ;  for  from  this  trait  spring 
desires  which  are,  indeed,  of  a  prospective  nature, 
but  whose  satisfaction  involves  utility  as  indubitably 
as  does  the  satisfaction  of  his  physical  needs. 

Utility  being  of  the  present  moment,  time  is  not 
one  of  its  dimensions,  as  the  theory  of  '  final  degree 
of  utility*  necessarily  presupposes.  When  Jevona 
('  Theory  of  political  economy,*  p.  51)  declares  that 
*'  utility  may  be  treated  as  a  quantity  of  two  dimen- 
tions,  —  one  dimension  consisting  in  the  quantity,  and 
another  in  the  intensity  of  the  effect  produced  upon 
the  consumer,*'  —  it  is  clear  that  the  supposed  di- 
mension of  quantity  does  not  have  reference  to  the 
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mass  simply,  but  to  the  duration  of  the  commodity, 
to  the  time  elapsing  while  it  is  being  consumed. 

The  theory  of  varying  degrees  of  utility  seems  to 
have  it8  origin  in  the  fact,  that,  assuming  the  provi- 
dent trait  to  be  perfectly  developed,  the  intensity  of 
our  desires  of  a  prospective  nature  varies  with  our 
estimate  of  probable  utility,  the  probability  decreas- 
ing as  the  length  of  time  estimated  to  ensue  before 
the  anticipated  satisfaction  increases  ;  Jevons's  chap- 
ter on  the  *  Theory  of  utility,'  with  the  necessary 
changes  io  phraseology,  would  furnish  an  excellent 
discussion  on  the  subject  of  desires  of  a  prospective 
nature,  which  do  have  two  dimensions,  —  one  the 
estimated  intensity  of  tho  anticipated  satisfaction, 
the  other  its  probability  as  affected  by  the  length  of 
time  to  elapse  before  its  estimated  occurrence. 

But  when  we  enter  upon  discussion  as  to  the  sources 

of  desires,  and  how  desires  m%y  be  modified,  we  must 

say,   with   Pascal,    **  C'est  un  cercle  infini,  dont  le 

centre  est  partout  la  circonference  nulle  part. " 

A.  E.  Rogers. 
Orono,  Me.,  Oct.  5. 

Earthquake  sounds. 

Does  any  one  attempt  to  offer  an  explanation  for  the 
Bouud  that  preceded  and  accompanied  the  late  earth- 
quake, or  earthquakes  in  general,  where  the  sounds 
are  noticeable  I  I  supposed  it  was  presumable  that 
they  were  due  to  the  commotion  in  the  earth's  crust 
caused  by  tho  radiating  waves.  But  how  can  that 
be,  when  the  earth- waves  move  six  to  eight  times 
faster  than  sound-waves  ?  If  that  be  so,  would  it  not 
appear  as  if  the  sound-waves  ought  in  part  to  come 
up  after  the  shock  has  passed  ?  I  was  asleep  when 
the  first  and  heaviest  shock  first  reached  this  place 
(six  miles  west  of  Greensborough,  iu  Guilford  county), 
80  I  cannot  tell  to  what  extent  the  sound  preceded 
the  shock.  There  were  two  subsequent  shocks  which 
were  preceded  by  low  roaring  and  himbling,  so  that 
we  predicted  the  coming  of  the  earth-waves.  I  said 
to  my  wife,  *  Now  wo  will  have  another  shake  ; '  and 
we  waited  probably  three  seconds  after  I  had  spoken, 
when  the  house  began  to  ro<*k.  I  do  not  expect  you 
to  write  me  personally,  as  you  will  not  likely  have 
time,  but,  if  my  question  should  be  worthy  of  note, 
perhaps  8om.e  of  the  geologists  of  your  company  could 
give  us  a  line  through  Science,        Joseph   Moors. 

New  Qarden,  N.C.,  Oct.  6. 


Unexplained  noises. 

Your  comment  on  mysterious  noises  in  Science  for 
Oct.  1  recalls  to  my  memory  a  very  remarkable  in- 
stance of  the  transmission  of  sound  and  motion. 

On  the  14th  of  February,  1862,  I  was  working  with 
my  father  in  his  sugar  orchard  ten  miles  west  of 
Madison,  Ind.,  and  five  miles  north  of  the  Ohio  River. 
During  the  entire  morning,  which  was  warm,  cloudy, 
and  calm,  we  heard  most  distinctly  the  discharges  of 
heavy  artillery.  The  reports  would  often  follow  in 
quick  succession.  I,  as  most  lads  would  have  been 
in  similar  circumstances,  became  thoroughly  alarmed. 
I  felt  quite  sure  that  the  whole  confederate  army  was 
close  upon  us,  since  the  source  of  the  cannonading 
seemed  to  be  no  farther  south  than  the  river. 

I  finally  prevailed  upon  my  father  to  go  home, 
where  we  found  the  inmates  of  the  house  (rreatly 
alarmed  at  the  noises  and  the  rattling  of  the  windows. 
The  shocks,  as  I  remember  themi  were  much  like  the 
dight  earthquake  disturbances  experienced  lately  in 


different  parts  of  the  country.  For  several  miles 
along  the  river  these  noises  were  heard  and  the  shocks 
felt.  Nevertheless  the  day  passed,  and  no  invading 
foe  appeared.  The  morrow  brought  the  news  of  the 
bombardment  of  Fort  Donelson. 

When  it  is  remembered  that  Fort  Donelson  is  more 
than  two  hundred  miles  from  the  locality  just  de- 
scribed, it  is  certain  that  these  concussions  could 
not  have  been  carried  through  the  air. 

I  have  been  told  that  the  limestone  formation  com- 
ing to  the  surface  along  the  right  bank  of  the  river 
in  Jefferson  county,  Ind.,  is  the  same  as  that  on 
which  Fort  Donelson  rests.  The  cannonading  which 
was  heard  so  distinctly  that  day  by  hundreds  of 
people  in  Indiana  occurred  at  Fort  Donelson,  and  the 
sound-waves  were  conveyed  entirely  across  Ken- 
tucky, and  probably  at  a  considerable  depth  below 
the  surface,  by  a  continuous  ledge  of  limestone.  I 
have  thought  the  phenomena  above  described  worthy 
of  record  in  your  columns.  H.  W.  Wiijsy. 

Port  Scott,  Kan.,  Oct.  8. 


How  astronomers  may  work. 

In  your  editorial  of  Sept.  24,  referring  to  Professor 
Pickering's  plan  for  making  the  Harvard  college  ob- 
servatory useful  to  all  other  observatories,  and  to 
astronomers  all  over  the  world,  you  also  notice  a  plan 
of  my  own,  which  I  formulate  as  follows  :  — 

**  We  mean  to  put  the  large  telescope  (of  the  Lick 
observatory)  at  the  disposition  of  the  world  by  invit- 
ing its  most  distinguished  astronomers  to  visit  us  one 
at  a  time,  and  by  giving  to  them  the  use  of  the  in- 
strument during  certain  specific  hours  of  the  twenty- 
four.  In  this  way  we  hope  to  make  the  gift  of  Mr. 
Lick  one  which  is  truly  a  gift  to  science,  and  not 
merely  one  to  California  and  to  its  university." 

Your  comment  on  this  plan  is  that  you  suspect  that 
Professor  Holden  *  was  hard-pressed  to  devise  it.* 

I  trust  that  your  impression  will  not  be  shared  by 
Professor  Young,  if  he  remembers  the  discomforts  of 
his  expediti(m  to  Sherman  ;  or  by  Professor  Langley, 
if  he  recalls  the  hardships  of  his  own  to  Mount  Whit- 
ney ;  or  by  Dr.  Huggins,  when  he  recollects  the 
hundreds  of  failures  which  have  come  in  his  delicate 
researches  in  spectroscopy  and  photography  from  the 
London  climate ;  or  by  Mr.  Bum  ham,  when  he  re- 
members how  many  of  the  double  stars  which  he  dis- 
covered  at  Mount  Hamilton  with  a  six-inch  telescope 
were  *  difficult '  in  Chicago  with  one  of  eighteen 
inches.  Not  to  mention  any  other  names,  I  am  sure 
that  these  astronomers  will  feel  a  sense  of  gratitude 
when  the  facilities  of  the  Lick  observatory  and  the 
opportunities  of  its  climate  are  put  at  their  disposition, 
and  will  attribute  the  offer  to  a  generous  desire  to 
forward  science,  and  not  to  a  scheme  to  eke  out  a 
scanty  income.  As  a  matter  of  fact,  I  have  directed 
the  policy  of  the  observatory  since  1874,  aud  it  is  a 
pleasure  to  me  to  be  able  in  1886  to  announce  a  plan 
which  has  been  constantly  in  my  thoughts  for  more 
than  ten  years,  and  which  seems  to  me  to  be  a  long 
step  in  the  true  direction.  I  trust  it  will  also  seem 
to  be  such  to  my  fellow-astronomers.  It  would  have 
been  natural  to  have  looked  for  the  same  view  from 
the  editor  of  Science ,'  but,  as  long  as  tho  plan  com- 
mands their  respect  and  my  owu,  it  will  be  carried 
out.  You  will  have  to  look  to  its  results  to  see  if  it 
may  not  eventually  command  your  own  also. 

Edward  S.  Holdbn. 
Berkeley,  Cal.,  Oct.  8« 


SCIENCE.-SUPPLEMENT. 


FRIDAY.  OCTOBER  15,  1886. 


WASHING  TON'S  SIGNATURE. 

Dr.  Persifor  Frazer  recently  published  in  the 
Proceedings  of  the  American  philosophical  society 
a  paper  on  composite  photography  as  applied  to 
handwriting.  One  of  the  most  interesting  results 
is  that  he  obtained  with  the  signature  of  Washing- 
ton, the  facsimiles  of  which  we  here  reproduce. 
The  difficulties  of  the  process,  and  the  peculiarities 
of  composite  signatures,  were  pointed  out  in  Science 
of  Jan.  22. 

George  Washington's  signature  was  one  of  the 
first  to  suggest  itself  for  the  purpose,  because  many 
persons  were  familiar  with  it,  and  there  are 
numerous  well-authenticated  documents  in  exist- 
ence which  bear  it ;  but  it  has  proved  to  possess 
other  advantages  which  were  not  known  when  it 
was  selected.  As  in  every  thing  else,  Washing^ 
ton  was  deliberate,  painstaking,  and  uniform  in 
his  method  of  writing  his  signature,  and  the  con- 
sequence is  that  it  makes  an  excellent  composite 
for  illustration. 

In  writing  his  signature,  Washington  put  pen 
to  the  paper  five  times.  First  he  wrote  the  G  W 
in  one  connected  line.  Second,  he  raised  his  hand 
and  made  the  small  o  between  the  upper  parts  of 
the  G  and  W^  and  the  two  dots  which  appear  in 
all  but  signature  No.  7.  Third,  his  hand  and  arm 
were  placed  in  position  to  write  aahingt  these  six 
letters  occupying  a  breadth  of  almost  exactly  If 
inches  in  every  signature  except  the  third,  when 
they  are  extended  to  m  inches.  This  is  about  as 
much  of  the  arc  of  a  circle  (of  which  the  centre  is 
the  elbow  pivoted  on  the  table)  as  one  with  a  fore- 
arm of  average  length  can  caiise  to  coincide  with 
the  tangent,  or  the  straight  line  across  the  paper 
which  the  lower  parts  of  the  letters  follow,  unless 
unusual  efifort  be  made,  and  a  great  deal  more 
movement  be  given  to  the  fingers.  The  g  ends  in 
a  curved  flourish,  of  which  the  convex  side  is 
turned  upwards  below  the  right  centre  of  the 
name.  Tlie  lower  loop  of  the  £f  in  all  the  signa- 
tures and  in  the  composite  was  cut  off  in  prepar- 
ing the  plate.  Fourth,  he  wrote  the  final  ton. 
Fifth,  he  added  the  very  peculiar  flourish  above 
the  right  centre  of  the  name,  with  the  object  of 
dotting  the  t  and  crossing  the  t  at  the  same  stroke. 

In  examining  the  composite,  the  effect  of  these 
various  separate  movements  becomes  manifest  in 
its  strengthened  portions.     It  is  hardly  possible 


that  any  one,  during  the  |x^riod  of  sixteen  years 
which  these  signatures  represent,  or  from  1776  to 
1792,  should  have  so  schooled  his  hand  to  write  a 
long  name  that  the  first  inch  or  so  of  the  writing 
should  always  occupy  the  same  relative  position  to 
the  body  of  the  signature.  It  would  take  at  least 
that  much  action  for  the  hand  and  arm  and  pen 
to  be  brought  into  normal  signature-writing  con- 
dition ;  and  especially  is  this  so  when  this  part  of 
the  writing  is  accompanied  by  flourishes,  as  it  is 
in  the  case  we  are  considering.  The  G  W,  and  the 
little  o,  and  the  dots  at  the  top,  were  the  prelude, 
after  which  the  arm  was  moved  into  position  to 
write  the  main  body  of  the  signature,  or  the  ashing. 
Of  course,  from  tlie  manner  of  making  the  dots, 
and  the  extremely  small  space  they  cover,  their 
re-enforcement  of  each  other  in  the  composite  was 
almost  impossible,  and,  in  fact,  like  other  subordi- 
nate characters,  they  disappear  almost  completely. 
This  latter  is  the  part  of  the  name  which  one 
would  have  expected  to  exhibit  the  greatest  amount 
of  uniformity,  as  in  |)oint  of  fact  it  does,  with  the 
exception  of  its  terminal  gr,  which  shows  more 
variation  than  any  of  the  other  letters,  because 
at  this  point  the  limit  of  (coincidence  between  the 
tangent  line  of  the  writing  and  the  curve,  of  which 
the  right  fore-arm  was  the  radius,  had  been  passed, 
and  a  freer  movement  of  the  fingers  was  compen- 
sating for  the  increasing  divergence.  It  is  likel}' 
tliat  Washington  soTnetimes  raiHed  the  hand  be- 
tween the  end  of  the  long  a  and  the  beginning  of 
/i,  but  he  does  not  appear  to  have  moved  the  elbow. 
All  but  the  second  signature  are  consistent  with 
this  view,  and  in  the  first,  third,  and  fifth  it  is 
plainly  indicated.  In  the  others,  as  in  the  fiourish 
above  the  sixth  signature,  the  pen  may  not  have 
marked.  The  fourth  separate  act  of  tlie  penman 
was  the  formation  of  the  ton  after  a  movement  of 
the  arm.  The  breadth  of  the  space  occupied  by 
these  three  letters  is  from  f  to  f  of  an  inch,  or  con- 
siderably within  the  range  of  coincidence  of  the 
curve  and  straight  line  before  referred  to ;  and 
owing  to  this  fact  there  is  only  a  moderate  degree 
of  re-enforcement  of  the  letters  in  the  composite, 
because  these  letters  might  fall  into  the  first  or 
last  parts  of  the  2-inch  space  which  was  the  limit 
of  movement  with  a  fixed  elbow.  It  is  worthy  of 
note  that  even  in  this  case  the  middle  letter  of  the 
three  is  darker  in  the  composite  than  either  of  the 
outside  letters.  The  fifth  and  last  movement  was 
the  fiourish  which  dots  the  i  and  crosses  the  t  by 
one  stroke.    This  was  done  in  the  freest  of  free 
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hands ;  often,  as  it  seems  probable,  without  resting 
hand  or  arm  on  the  table  at  all.  Therefore  there 
is  no  coincidence  of  the  lines  in  this  part  of  the 
composite,  and  the  region  of  variation  is  wider 
than  that  of  any  other  part  of  the  signature. 

All  the  sig^natures  used  in  the  accompanying 
plate  (seven  in  number)  are  unquestionably  genu- 
ine. With  the  exception  of  one,  which  is  the 
property  of  Dr.  Frazer,  they  were  carefully  chosen 
from  a  number  of  authenticated  signatures  in  the 
possession  of  the  Historical  society  of  Pennsylvania. 

No.  1  is  on  a  letter  dated  Dec.  18,  1770,  from 
near  the  Falls  of  Trenton,  and  addressed  to  Wash- 
ington's brother  Samuel. 

No.  2  is  on  a  letter  dated  Headquarters,  Nov.  4, 
1777,  and  is  addressed  to  Lieut. -Col.  Persifor  Frazer, 
then  a  prisoner  of  war  in  Philadelphia. 

No.  8  is  on  a  letter  dated  Sept.  27, 1777,  and  is 
to  William  Henry  of  Lancaster. 

No.  4  is  the  composite  of  all  the  rest. 

No.  5  is  on  a  letter  dated  Headquarters  in  Mor- 
ristown,  Feb.  22,  1777.  The  person  to  whom  the 
letter  was  addressed  is  not  stated. 

No.  6,  dated  Sept.  26,  1708,  is  affixed  to  the  com- 
mission of  David  Lenox. 

No.  7,  of  the  same  date,  is  affixed  to  David 
Lenox's  appointment  as  agent  for  the  relief  and 
protection  of  American  seamen. 

No.  8,  dated  May  24,  179^,  closes  a  letter  to 
Thomson  Mason. 


THE  PSYCHOLOGY  OF  FEAR, 
If  a  true  psychology  is  physiological,  and  if  the 
physiological  furniture  of  the  world  is  largely  the 
result  of  a  vast  series  of  experiments  of  which 
only  the  most  successful  ones  have  survived,  it 
ought  to  be  possible  to  find  an  important  useful 
significance  in  the  thought-habits,  the  instincts, 
the  will-mechanisms,  the  emotions  of  animals, 
and  more  especially  of  man.  It  was  this  convic- 
tion that  set  Darwin  to  work  on  his  *  Expression 
of  the  emotions  in  man  and  animals.'  Among 
these  emotions  there  is  one,  very  wide-spread  in 
the  animal  kingdom,  as  Dr.  Romanes  has  shown 
(<  Mental  evolution  in  animals  *),  very  important 
to  the  welfare  of  the  animal,  and  typical  of  the 
suggestive  conceptions  resulting  from  the  positing 
of  a  comparative  and  a  physiological  point  of  view, 
— the  emotion  of  fear. 

M.  Charles  Richet  (Revue  de  deux  mondea,  July, 
1886,  pp.  78-118)  considers  it  an  apt  time  for  pre- 
senting the  subject  in  a  popular  manner ;  and  it 
may  be  equally  worth  while  to  give  a  short  ac- 
count of  the  scientific  conception  of  fear,  follow- 
ing in  the  main  the  article  of  M.  Richet. 

Emotions  may  be  considered  under  two  heads, 
aooording  as  they  attract  or  repel  the  object  by 


which  they  are  called  up.  The  three  chief  emo- 
tions of  the  latter  class  are  pain,  dis^nist,  and  fear. 
Each  of  these  emotions  has  a  physical  and  a 
psychical  aspect.  We  use  the  word  •  pain  *  to 
mean  the  sensation  resulting  from  a  cut  finger, 
and  the  emotion  caused  by  the  death  of  a  friend. 
We  can  be  disgusted  by  a  nauseous  concoction,  and 
also  morally  disgusted  at  the  mean  conduct  of  a 
supposed  friend.  There  is  the  paralyzing  efifect 
caused  by  the  sudden  appearance  of  a  lion,  and 
the  dread  of  a  coming  examination.  As  in  the 
other  emotions  connected  with  a  definite  dis- 
turbance of  the  nervous  system,  there  appear  in 
the  animal  scale  and  in  human  development  all 
shades,  from  the  simplest  physical  reflex  to  the 
most  elaborated,  consciously  willed  action.  But 
the  emotion  itself  —  the  fear  —  can  be  readily  de- 
tected in  all  these  varying  modes  of  expression. 

Repelling  emotions  are  protective  in  their  func- 
tion. Pain  gives  us  tidings  of  the  condition  of  the 
organism,  and  thus  demands  the  needed  remedy, 
and  averts  injury.  Disgust  warns  us  of  noxious 
substances.  The  object  of  fear  is  to  advertise  and 
escape  danger  to  life.  It  would  not  do  to  leave  the 
danger  to  be  avoided  by  a  reasoned  action  :  there 
would  be  no  time  to  form  syllogisms.  Nature  puts 
the  emotion  first,  and  the  reasoning  afterwards. 
The  chickens  would  soon  disappear  if  they  had  not 
an  instinctive  fear  of  the  fox.  There  is,  then,  a 
simple  form  of  the  emotion  which  expresses  itself 
by  an  unreasoned,  involuntary  reflex  action.  These 
effects  are  well  shown  by  the  typical  picture  of 
terror,  —  the  pale  features,  the  limbs  fixed  power- 
less to  move,  trembling,  chattering  of  teeth, 
altered  heart-beat,  gasping  breath,  cold  i)ersp{ra- 
tion,  etc.  These  paralyzing  effects  of  fear  may 
reach  a  dangerous  intensity,  and  produce  death 
by  arresting  the  activity  of  the  heart.  The  story 
told  by  Dr.  Lauder  Brunton,  of  an  instructor  who 
had  made  himself  obnoxious  to  the  college  stu- 
dents, and,  after  being  blindfolded,  was  subjected 
by  them  to  a  process  imitating  death  by  decapita- 
tion, and  found  to  be  really  frightened  to  death, 
is  a  case  in  point.  It  is  said  that  condemned 
criminals  are  often  nearly  dead  with  fright  before 
the  instrument  of  death  is  applied.  These  physi- 
cal effects  of  fear  are  best  seen  in  the  lower  ani- 
mals. The  fear  most  commonly  felt  by  us  shows 
itself  in  what  may  be  called  a  psychic  reflex.  In 
this  case  the  sense  stimulus  is  interpreted,  and  then 
the  reflex  expression  of  fear  follows.  If  during  a 
performance  the  rope  of  a  trapeze  breaks,  the 
sensations  by  which  that  fact  is  made  known  are 
at  once  interpreted  as  a  threatening  danger,  and 
by  the  fcMrce  of  sympathy  fear  will  possess  the 
spectators  as  well  as  the  performer.  Of  course, 
this  is  not  a  natui:al  stimulus. 
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It  has  already  been  noticed  that  the  effect  of 
fear  may  be  of  two  kinds,  —  either  exciting  or 
paralyzing.  The  process  by  which  this  paralyzing 
is  effected  is  inhibition.  The  spinal  cord  ministers 
to  the  reflex  acts  of  the  organism ;  the  brain,  to 
the  voluntary  and  automatic.  A  stimulation  of 
the  higher  centre  may  arrest  the  function  of  the 
lower.  This  probably  is  to  some  extent  the  nor- 
mal condition,  for  the  reflexes  of  a  frog  are  more 
intense  if  the  brain  is  removed.  The  will  can 
delay  or  inhibit  reflexes.  We  can  keep  back  a 
cough  or  a  cold.  Over  other  reflexes  the  wiU  has 
less  control.  Few  can  refrain  from  winking 
when  a  body  is  moved  towards  the  eyes  (Pliny 
records  that  gladiators  were  tested  in  this  way). 
This  psychic  reflex  is  characterized  by  the  fact  that 
its  intensity  depends  little  on  the  intensity  of  the 
stimulus  (as  pain,  for  instance,  does),  but  almost 
exclusively  on  the  individuality  of  the  subject. 
The  person  with  a  timid  temperament  is  more 
readily  and  intensely  frightened.  Women,  chil- 
dren, nervous  persons,  are  disposed  to  fear.  So, 
too,  animals  whose  only  defence  is  a  rapid  flight 
(hares,  rats)  are  naturally  timid,  while  aggressive 
l)east8  of  prey  are  brave.  Even  the  momentary 
condition,  whether  before  or  after  dinner,  will 
vary  the  intensity  of  fear.  There  are  two  psychic 
agencies  which,  par  excellence ^  increase  fear : 
they  are  imagination  and  attention.  The  man 
of  vivid  imagination  who  walks  along  a  dark  road 
will  have  many  more  frights  than  his  prosaic 
companion.  The  fixation  of  the  attention  which 
expectation  causes  increases  the  fear.  The  ghost 
expected  just  at  midnight  is  more  terrible  than  an 
unexpected  visitor.  The  emotion  of  fear  depends, 
thus,  on  individual  organization,  and  is  not  under 
the  control  of  the  will.  What  the  will  can  do  is 
to  restrain  the  expression  of  the  emotion.  Courage 
is  power  of  inhibition.  The  soldier  cannot  help 
being  frightened,  but  he  can  help  running  away. 
The  martyr  Ib  a  hero,  because  he  can  inhibit  that 
strongest  of  instincts,  self-preservation. 

To  return  to  the  teleological  point  of  view,  it 
may  be  asked  to  what  extent  the  natural  reflexes 
are  useful.  What  are  the  b^t  ways  of  escaping 
danger?  One  way  is  evidently  by  fleeing.  To 
this  corresponds  the  exciting  effects  of  fear,  which 
furnish  the  best  conditions  for  speed  and  activity. 
Another  way  is  to  avoid  observation  by  restrain- 
ing movement.  This  is  accomplished  by  the 
paralyzing  effect  of  fear.  The  action  is  seen  in 
its  highest  development  in  the  death-feigning 
instincts  of  certain  insects.  The  explanation  of 
trembling  is  rather  difficult :  it  certainly  seems  to 
be  a  hurtful  action.  M.  Richet  suggests  that  it  is 
the  result  of  an  attempt  to  arrest  motion,  but  of 
an  attempt  not  entirely  saccessf  oL    The  cry  of 


fear  is  perhaps  an  attempt  to  startle,  and  thus 
give  a  chance  for  escape. 

Lastly,  what  are  the  excitants  of  fear?  One 
group  centres  about  the  fear  of  death,  of  pain,  and 
of  disfavor.  The  first  is  the  strongest ;  the  second 
is  active  in  small  affairs ;  the  last  is  of  a  more  dis- 
tinctively psychic  nature.  It  is  shown  in  sta^^ 
fright,  where  it  may  be  accompanied  by  all  the 
physical  characteristics  above  described.  Here, 
too,  belong  the  peculiar  sensations  of  vertigo  to 
which  some  persons  are  subject  to  a  pathological 
extent.  It  is  impossible  for  them  to  cross  a  plank 
that  bridges  over  a  height.  Even  the  bravest  are 
subject  to  this  feeling.  That  it  is  mental  in  its 
nature  is  shown,  for  example,  by  the  fact,  that,  if 
a  railing  be  set  on  the  plank,  even  if  too  slight  to 
be  of  any  use  in  case  of  accident,  the  feeling  may 
largely  subside.  It  acts  as  a  moral  support. 
Another  class  of  fears  is  inspired  by  the  unfamiliar, 
by  darkness,  and  by  solitude.  What  is  unfamiliar 
may  be  noxious.  Caution  is  a  useful  trait.  The 
savage  and  the  child  typically  show  this  dread  of 
something  strange.  The  fear  of  ghosts  also  comes 
in  this  category.  Darkness  doubles  fear :  it  makes 
things  unfamiliar  by  preventing  the  use  of  that 
sense  by  which  chiefly  we  recognize  objects.  No- 
body feels  perfectly  at  home  in  a  strange  dark 
room.  Animals  are  more  subject  to  fear  at  night. 
Man  is  naturally  a  social  animal.  Solitude  is  ab- 
normal :  it  makes  protection  impossible.  This 
feeling  may  become  pathological :  it  has  received 
the  name  of  *  agoraphobia,'  or  the  dread  of  open 
places. 

A  word  on  the  power  of  habit  over  fear.  M. 
Richet  relates  how  he  had  occasion  to  pass  fre- 
quently through  a  forest  at  night.  He  entered  it 
boldly ;  but  after  a  few  steps  the  feeling  came  on, 
and  he  felt  highly  relieved  when  he  saw  the  clear 
sky  again.  Each  night  he  was  able  to  keep  up  his 
bold  step  for  a  longer  and  longer  distance,  until 
finally  the  fear  was  almost  overcome.  Habit  is 
the  only  method  of  removing  fear.  Workmen  in 
powder-mills  know  they  are  in  constant  danger, 
but  have  no  fear.  To  educate  a  child  to  be  brave, 
the  habit  of  not  fearing  darkness  and  solitude,  and 
so  on,  must  be  gradually  taught.  J.  J. 


GEOLOGY  OF  LONG  ISLAND. 

The  current  volume  of  Annals  of  the  New  York 
academy  of  sciences  contains  an  article  on  the 
'Geology  of  Long  Island,'  by  F.  J.  H.  Merrill, 
giving  much  definite  and  historical  information. 
Mather  first  described  it  in  the  State  natural  his- 
tory survey,  1842 ;  Upham  studied  its  moraines, 
in  connection  with  those  of  Cape  Cod,  in  1870 ; 
Lewis  has  at  various  times  examined  its  fossil* 
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bearing  sands  and  its  curious  topography,  one 
element  of  the  latter  being  the  continuation  of 
certain  of  its  water-courses  southward  under  the 
sea  for  a  little  distance  from  shore  ;  and  Russell 
has  confirmed  the  suggestion  that  the  streams 
cut  their  right  banks  more  than  the  left,  as  if  in 
obedience  to  von  Baer's  law.    Merrill  briefly  re- 
fers to  the  archaean  rocks  at  the  western  end  of 
the  island,  and  devotes  more  space  to  sections  of 
the  probably  cretaceous  and  tertiary  clays  and 
sands  of  the  northern  shore,  and  to  the  drift.     He 
emphasizes  the  thinness  of  the  till  at  many  points 
along  the  range  of  hills  or  *  backbone*  of  the 
island,  and  ascribes  a  good  part  of  their  height  to 
the  upheaval  of  the  bedded  deposits,  which  largely 
compose  them,  by  the  thrust  of  the  ice.     Thus 
marine  fossils  may  be  lifted  to  greater  elevation 
above  the  sea  than  can  be  ascribed  to  continental 
emergence.      All  along  the  north  shore  of  the 
island,  the  bedded  gravels,  sands,  and  clays  are 
found  upheaved,  and  thrown  into  a  series  of  dis- 
tinct folds  at  right  angles  to  the  line  of  glacial 
advance.     On  Gardiner's  Island  the  folds  are  re- 
markably prominent  in  the  form  of  numerous 
parallel  ridges,  trending  east-north-east.    This  re- 
calls Johnstrup*8  explanation  of  the  distortion  of 
cretaceous  beds  on  the  Danish  islands  of  Mden 
and  RQgen  by  the  thrust  of  Scandinavian  ice, 
and  the  observations  of  Credner  and  others  on 
the  distorted  subglacial  beds  of    northern   (Ger- 
many.    The  bays  on  the  northern  side  of  Long 
Island  are  thought  to  be  excavations  made  by 
lobes  of  ice  projecting  for  a  time  beyond  the  gen- 
eral line  of   glacial  front.     The  highest  hills  of 
the  *  backbone '  are  in  line  with  these  bays,  as  if 
gaining  in  height  by  the  excess  of  pressure  there  ; 
and  channels,  also  in  line  with  the  ba3rs,  break 
through  the  hills,  as  if  they  had  been  kept  open 
by  the  discharge  of  water  from  the  ice. 


ELY'S  LABOR  MOVEMENT  IN  AMERICA. 
That  curiously  heterogeneous  mass  of  circum- 
stances and  events  which  is  included  under  the 
general  designation  Mabor  movement'  has  given 
rise  to  a  large  literature,  much  of  it  polemic,  some 
historical  and  critical,  some  constructive.  It  has 
engaged  the  attention  and  study  of  many  scholars, 
and  perhaps  of  all  the  more  progressive  students 
and  teachers  of  economics  and  political  science. 
Among  the  latter,  none  has  been  more  painstaking 
in  his  research,  nor  more  frequent  in  his  writings, 
than  Prof.  Richard  T.  Ely  of  Johns  Hopkins  uni- 
versity. During  the  past  few  years,  numerous 
articles  and  several  books  have  issued  from  his  pen  ; 
and  the  book  before  us  is  partly  the  outgrowth  of 

/  Th€  labor  movement  in  Ameriea,    Bj  Biobabd  T.  Blt. 
iVew  Tork,  OxNceU,  1880.    If. 


its  predecessors,  and  partly  the  forerunner,  as  the 
author  tells  us  in  his  preface,  of  a  larger  work,  to 
be  entitled  '  History  of  labor  in  the  new  world.' 

It  immediately  occurs  to  us  to  ask.  What  does 
Professor  Ely  mean  exactly  by  the  labor  move- 
ment, what  is  his  attitude  toward  it,  and  what 
does  he  tell  us  about  it  ?  Fortunately,  the  style 
and  tone  of  the  book,  as  well  as  its  definite  state- 
ments of  opinion,  permit  us  to  answer  all  these 
questions  clearly.  Stripped  of  its  accessories,  the 
labor  movement,  in  its  broadest  terms,  is  *  the 
effort  of  men  to  live  the  life  of  men '  (p.  8).  This 
sententious  aphorism  might  mean  a  great  many 
things,  inasmuch  as  it  affords  great  latitude  of 
interpretation.  But  Professor  Ely  sharpens  it  to 
a  point,  and  interprets  it  as  having  an  economic 
significance  truly,  but,  beyond  and  including  that, 
an  ethical  import.  **  It  is  for  self  and  others.  It 
is  the  realization  of  the  ethical  aim  expressed  in 
that  command  which  contains  the  secret  of  all  true 
progress,  'Thou  shalt  love  thy  neighbor  as  thy- 
self.' .  .  .  It  is  an  attempt  to  bring  to  pass  the  idea 
of  human  development  which  has  animated  sages, 
prophets,  and  poets  of  all  ages,  —  the  idea  that  a 
time  must  come  when  warfare  of  all  kinds  shall 
cease ;  and  when  a  peaceful  organization  of  society 
shall  find  a  place  within  its  framework  for  the  best 
growth  of  each  personality,  and  shall  abolish  all 
servitude,  in  which  one  *  but  subserves  another's 
gain  ♦ "  (pp.  8,  4). 

In  contemplating  this  ideal  state,  a  veritable 
heaven.  Professor  Ely  grows  very  enthusiastic, 
and  well  he  may.  On  studying  the  details  of  the 
movement  which  he  says  has  this  laudable  end  in 
view,  however,  we  are  forced  to  pause,  and  in- 
quire whether  the  tendency  is  really  what  Profes- 
sor Ely  thinks  it  is.  We  are  tempted  to  believe 
that  he  has  committed  the  not  uncommon  scien- 
tific error  of  reading  his  theory  into  the  facts, 
instead  of  deducing  it  from  them.  He  tells  us  that 
the  socialist  and  anarchist  organizations  have  cast 
off  Christianity,  and  indeed  religion  generally,  yet 
he  preaches  Christian  ethics  as  the  remedy  for  the^ 
wrongs  of  which  they  complain.  While  not  over- 
clear  on  this  point,  yet  he  seems  to  uphold  the  ex- 
tremists in  their  contention  that  all  the  evils  of  the 
present  state  of  society  are  due  to  private  property 
and  the  lack  of  proper  co-operation  in  production 
and  distribution.  But  Aristotle,  somewhat  un- 
fashionable nowadays  perhaps,  saw  deeper  than 
that,  and  said  plainly  that  the  evils  ascribed  to 
the  institution  of  private  property  really  fiowed 
from  the  wickedness  of  human  nature  (Politics, 
Jowett's  translation,  p.  85).  And  just  here  we 
would  ask  all  these  labor  agitators,  sincere  and 
insincere,  and  their  allies  among  professed  econo- 
mists, to  consider  whether  their  suggested  remedies 
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for  industrial  evils  really  reach  the  root  of  the 
^  trouble.  We  strongly  incline  to  the  belief  that 
they  do  not,  and  that  the  social,  political,  economic, 
and  ethical  elevation  of  men  at  large  and  the 
human  nature  that  is  in  them  is  what  is  wanted, 

4  and  not  either  the  regeneration  or  the  extinction 
of  a  class. 

Professor  Ely's  facts  are  very  full,  and,  to  the 
best  of  our  knowledge,  generally  accurate.  After 
a  hasty  sketch  of  early  American  communistic 
societies,  he  takes  up  in  detail  the  various  labor 
organizations  of  any  importance,  and  pictures  their 
growth  and  present  condition.  Their  growth  he 
divides  into  two  periods,  —  180(K61  and  1861-86. 
During  the  first  of  these  periods,  ''  an  increasing 
number  of  local  unions  is  formed  :  at  times  unions 
of  artisans  of  various  trades  in  a  certain  section 
join  hands  for  common  action;  gradually  the 
skilled  laborers,  pursuing  the  same  trade,  form  the 
idea  of  national  unions,  urged  on,  doubtless,  by 
the  increased  facilities  of  transportation  and  com- 
munication,*' which  caused  competition  to  become 
national,  and  not  merely  local.  Since  1861,  of 
course  the  growth  has  been  much  greater  :  in  fact, 
all  the  principal  labor  organizations  have  arisen 
since  that  time  ;  the  Grangers  having  been  organ- 
ized in  1866,  the  Knights  of  labor  m  1860,  and  the 
Federation  of  organized  trades  and  labor  unions  in 
1881.  Professor  EUy  admits  (p.  89)  the  impossi- 
bility of  even  approximately  estimating  the  num- 
ber of  organized  laborers  in  the  United  States,  at 
the  present  time,  but  considers  one  million  a  con- 
servative estimate.  Admitting  the  accuracy  of 
this  figure,  he  cannot  fail  to  recognize  the  fact, 
so  clearly  and  so  frequently  proven  during  the  past 
year,  that  their  demands  are  not  for  the  laboring 

*  class  at  large,  but  for  themselves,  the  small  frac- 
tion of  the  whole  that  is  banded  together.  Further- 
more, they  have  not  infrequently  trampled  under 
foot  men  quite  as  competent  and  quite  as  deserv- 
ing as  themselves,  simply  because  they  did  not 
belong  to  the  '  union.'  It  is  this  selfish  feature  in 
the  labor  organizations  that  has  drawn  down  upon 
them  opposition  and  contempt  where  often  they 
would  have  had  aid  and  sympathy.  *  Individual- 
ism run  mad '  may  be  bad,  but  organization  run 
mad  is  worse. 

Professor  Ely  can  hanlly  be  willing  to  subscribe 
to  all  the  political  aims  of  the  Knights  of  labor,  and 
indeed  expressly  says  (p.  159)  that  he  is  not.  Yet 
he  tells  us  (p.  76)  that  they  are  organized  for '  the  at- 
tainment of  beneficent  public  and  private  reforms.' 
Their  financial  programme  would  only  be  a  reform 
in  the  direction  of  disaster  :  their  denimciation  of 
convict  labor  is  either  pure  ignorance  or  else  an 
invitation  to  the  tax-|)aying  population  to  support 
criminals  in  idleness ;  and  the  expediency  of  their 


scheme  for  government  control  of  railways  and 
telegraphs  is  at  least  open  to  serious  qneetion,  eren 
if  not  to  be  absolutely  condemned. 

What  Professor  Ely  means  by  his  statement  (p. 
161)  that  it  IB  not  true  that  laborers  work  peace- 
fully and  contentedly  until  a  mischievous  a^^tator 
comes  along  and  stirs  them  up,  we  do  not  umler- 
stand.  He  certainly  must  know  that  nnmbers  of 
just  such  cases  happened  during  the  spring  of  the 
present  year.  The  case  of  the  '  walking-del^ate* 
"trom  Troy  stopping  a  silk-factory  in  Pateraon,  and 
that  of  the  Broadway  car-driyers  in  New  Toark 
leaving  work  because  an  unknown  individual 
snapped  his  fingers,  are  perhaps  the  best  known. 

We  have  taken  pains  to  touch  upon  these  seem- 
ingly minor  points  in  Professor  Ely's  book,  becaose 
it  seems  to  us  a  book  likely  to  be  widely  read,  both 
by  the  laboring  classes  and  by  the  reading  public 
generally,  and  for  that  reason  erroneous  state- 
ments otherwise  minor  become  important.  We 
had  marked  several  other  statements  for  correct 
tion,  but  lack  of  space  compels  us  to  mention  but 
one  of  them.  On  p.  1286  we  read  that  our  "  labor- 
ing population  consists  chiefly  of  men  and  women 
of  foreign  birth  or  foreign  parentage."  This  is 
given  as  the  reason  why  the  socialistic  societies 
are  composed  principally  of  foreigners,  and  is  pre- 
sumably intended  as  a  reply  to  the  statement  often 
made,  that  socialism  and  communism  have  no 
place  in  the  United  States,  and  appeal  to  very  few 
citizens  who  are  not  foreigners  by  birth.  But,  as 
a  matter  of  fact,  the  census  statistics  do  not  uphold 
Professor  Ely's  assertion.  In  1880  there  were  en- 
gaged in  twenty  selected  occupations  17,892,099 
persons.  Of  this  number,  13,897,4152  were  of  native 
birth,  and  8,494,647  of  foreign.  Moreover,  there 
were  only  6,679,948  foreign-born  men,  women, 
and  children  in  the  country  in  1880,  and  only 
5,758,811  of  those  one  or  both  of  whose  parents 
were  foreigners. 

While  criticising  these  points  in  Professor 
Ely's  book,  we  can  commend  it  as  a  good,  clear, 
and  fairly  accurate  statement  of  what  our  labor 
organizations  have  done  and  are  doing.  Its 
account  of  their  literature  in  this  country  is  the 
best  we  have  seen  anywhere.  But  it  must  be  read 
with  caution  ;  for  the  author  is  somewhat  of  an 
idealist  and  a  doctrinaire,  and  often  lets  the  de- 
mands of  bis  theory  blind  him  to  the  true  nature 
and  tendency  of  the  facts  of  which  he  treats. 

His  insistence  on  the  necessity  for  an  ethical 
bond  in  society  as  well  as  an  industrial  one,  and 
for  an  ethical  end  toward  which  all  true  progress 
must  move,  and  his  sharp  condemnation  of  vio- 
lence and  force  in  effecting  social  and  industrial 
changes,  are  two  of  the  best  features  of  the  book. 

Somebody  —  whether  author,  publisher,  or  both. 
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we  do  not  know  —  is  to  be  severely  oensured  for 
allowing  a  book  so  full  of  facts  and  statistics  to 
appear  without  any  index  whatsoever.  It  lessens 
its  value  one-half.  N.  M.  B. 


F0RNANDER8  POLYNESIAN  RACE. 

Thb  third  volume,  recently  published,  completes 
this  remarkable  work,  which  has  a  decided  and 
peculiar  value,  in  a  scientific  sense.  This  value, 
however,  is  not  that  for  which  the  author  himself 
is  most  disposed  to  claim  credit.  The  ethnological 
and  linguistic  speculations  which  occupy  his  third 
volume,  and  on  which  he  has  evidently  bestowed 
much  labor,  will  not  commend  themselves  to  the 
judgment  of  students  familiar  with  such  inquiries. 
But  the  portions  of  his  work  devoted  to  the  his- 
tory, traditions,  and  ancient  usages  of  the  Hawaiian 
people,  have  great  interest.  The  many  legendary 
chants  which  the  author  has  preserved  possess  no 
mean  poetical  merits.  But  their  chief  value  is 
historical ;  and  the  conclusions  to  which  they  lead 
have  an  importance  extending  far  beyond  the 
limits  of  the  field  to  which  the  legends  relate. 
One  of  the  most  notable  results  of  Mr.  Fomander*s 
work,  and  the  one  for  which  it  will  be  perhaps 
nK>3t  cited  hereafter,  is  the  clear  proof  which  it 
affords  that  traditions  going  back  for  several  cen- 
turies may,  under  certain  conditions,  be  accepted 
as  authentic  history.  No  one  who  reads  these 
volumes  can  have  any  doubt  that  the  Hawaiian 
annalists  are  able  to  give  an  account  of  events 
which  have  occurred  in  their  islands  during  a 
period  of  at  least  nine  hundred  years,  and  to  re- 
late these  events  with  suflUcient  fulness  and 
accuracy  to  enable  the  compiler  to  make  out  of 
them  a  fair  chronological  nanrative.  The  genealo- 
gies go  back  some  centuries  further,  but  with 
fewer  details  and  greater  uncertainty.  The 
authentic  history  must  be  restricted  to  less  than  a 
thousand  years ;  but  even  within  this  limit  it 
upsets  completely  some  assumptions  which  have 
been  confidently  maintained  by  writers  of  con- 
siderable eminence.  The  notion  that  no  unwritten 
tradition  which  goes  back  more  than  a  century  can 
be  trusted  is  shown  to  be  wholly  unwarranted. 
Those  who  have  maintained  it  have  failed  to  dis- 
cern the  distinctions  which  make  such  traditions 
trustworthy  or  the  reverse.  Much,  as  we  now 
see,  depends  upon  race.  There  are  races  and 
tribes  in  whom  the  historical  instinct  is  strong,  as 
we  find  it  in  the  Chinese  and  the  Arabians.  There 
are  others,  like  the  Hindoos,  in  whom  it  seems 

An  account  of  the  Polynesian  race  :  itt  origin  and  mi- 
gratiana ;  and  the  ancient  history  of  the  Hawaiian  people 
to  the  timee  of  Kamehameha  I.  8  Tola.  By  AsaAWAH  Fob- 
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almost  entirely  lacking.  The  test  of  its  presence 
appears  to  be  the  disposition  to  preserve  genealo- 
gies. As  among  the  Arabian  tribes,  so  in  all  the 
Polynesian  groups,  the  pedigrees  of  noted  chiefs 
and  of  reigning  lines  are  preserved  with  great  care. 
They  are  usually  thrown  into  the  form  of  metrical 
chants,  which  are  easily  retained  in  the  memory. 
The  three  names  of  each  generation  —  father, 
mother,  and  child  —  make  a  verse  of  the  chant. 
The  child  whose  name  concludes  one  verse  is  the 
father  (or  mother)  in  the  next.  In  this  manner  a 
series  of  catch-words  is  maintained  throughout, 
making  it  impossible  to  derange  the  order  of  the 
pedigree,  and  easy  to  keep  the  chant  in  memory. 
Thus,  for  example,  the  later  descents  of  the  British 
royal  family,  recorded  in  the  Hawaiian  fashion, 
would  run  as  follows  :  — 

Oeorxe  th«  Third  the  father,  Charlotte  the  mother,  Edward 

of  Kent  the  child  ; 
Bdward  of  Kent  the  father,  Ylotorla  the  mother.  Victoria 

the  child  ; 
Victoria  the  mother,  Albert  the  father,  Albert  Bdward  the 

child; 

and  so  on.  It  is  evident  that  any  one  who  could 
learn  by  heart  a  hundred  lines  of  verse  would 
easily  learn  and  remember  a  hundred  generations 
in  this  singsong.  Compared  with  the  Homeric 
catalogue  of  ships,  it  would  be  a  trivial  effort  of 
memory  ;  and,  where  such  a  chant  was  known  to 
many  persons,  any  mistake  of  one  reciter  would 
be  promptly  corrected  by  others. 

Every  island  and  every  large  district  of  the 
Hawaiian  group  had  the  pedigree  of  its  ruling 
family  carefully  retained  and  often  repeated  by 
the  priests  and  other  dependents  of  the  family,  as 
well  as  by  the  chiefs  themselves.  As  intermar- 
riages were  frequent,  these  genealogies  confirm 
one  another,  in  a  manner  which  leaves  no  doubt 
of  their  correctness.  The  more  important  chiefs 
of  each  line  have  special  traditions  attached  to 
their  names,  and  recorded  frequently,  though  not 
invariably,  in  metrical  form.  Sir  George  Grey 
and  other  inquirers  in  New  Zealand,  and  the  mis- 
sionaries in  almost  every  important  island  of 
Polynesia,  have  found  similar  customs  prevailing, 
and  have  been  able  to  trace  back  the  histories  of 
the  various  islands  with  unquestionable  exactness 
for  periods  varying  from  two  hundred  to  a  thou- 
sand years.  The  data  supplied  by  Mr.  Fomander 
far  exceed  in  number  and  value  those  collected  by 
any  other  investigator.  Their  abundance,  and 
the  exactness  insured  by  the  compiler's  habit  of 
juiicial  scrutiny,  make  his  work  the  highest 
authority  on  this  subject,  and  indispensable  to  any 
historical  writer  who  desires  to  satisfy  himself  or 
his  readers  in  regard  to  the  credibility  of  unwritten 
traditions,  when  preserved  under  certain  favor- 
able oircumstanoea. 
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Mr.  Fomander  has  also  brought  to  light  the  evi- 
dences of  an  interesting  series  of  movements 
which  began  in  the  Polynesian  Islands  about  the 
commencement  of  the  eleventh  century  of  our 
era,  and  continued  for  two  or  three  hundred  years. 
During  that  period,  as  he  shows  us,  '<  the  folk-lore 
in  all  the  principal  groups  becomes  replete  with 
the  legends  and  songs  of  a  number  of  remarkable 
men,  of  bold  expeditions,  stirring  adventures,  and 
voyages  undertaken  to  far-off  lands."  For  seven 
or  eight  generations  the  navigators  of  the  leading 
groups,  from  the  Sandwich  Islands  in  the  north 
to  the  Society  group  in  the  south,  and  from  the 
Friendly  Islands  in  the  west  to  the  Marquesas  in 
the  east,  were  accustomed  to  interchange  visits, 
and  to  voyage  freely  to  and  fro,  with  far  more 
assurance  and  better  seamanship  than  were  dis- 
played by  the  early  Greek  and  Italian  sailors  in 
the  Mediterranean.  Yet  the  distances  thus  trav- 
ersed sometimes  exceeded  two  thousand  miles, 
and  crossed  both  the  north  and  the  south  trade- 
winds  and  the  equatorial  belt.  These  surprising 
feats  of  seamanship  were  performed  by  people  who 
were  still  in  the  stone  age,  and  so  far  back  in  that 
age,  in  the  industrial  sense,  that  they  had  not  even 
arrived  at  the  invention  of  pottery.  Such  facts 
show,  that,  in  accounting  for  the  movements  of 
population  in  primitive  times,  mere  distance  and 
difficulties  of  navigation  need  hardly  be  taken  into 
account. 

The  author  has  traced  with  much  care  the  his- 
tory of  the  Hawaiian  people  from  the  close  of  that 
era  of  unrest  and  adventure  in  the  thirteenth  cen- 
tury, down  to  the  time,  in  the  early  part  of  the  pres- 
ent century,  when  E^amehameha,  with  the  help  of 
foreign  arms  and  auxiliaries,  succeeded  in  uniting 
all  the  islands  under  one  government.  The  whole 
of  this  portion  of  the  work  is  of  great  interest. 
The  industry  and  judgment  displayed  in  collecting 
and  sifting  evidence  secure  the  reader's  confidence. 
The  details  which  are  given  concerning  the  primi- 
tive customs  and  social  arrangements  of  the  people 
have  much  ethnological  value.  In  passing  from 
this  section  of  the  work  to  that  in  which  the  author 
sets  forth  his  views  respecting  the  origin  and  af- 
filiations of  the  Polynesian  race,  a  serious  disap- 
pointment IB  experienced.  The  undoubted  suc- 
cess achieved  in  dealing  with  the  native  tradi- 
tions and  other  local  matters,  which  were  familiar 
to  the  writer,  deserts  him  when  he  ventures  into 
this  wider  and  less-known  field.  The  student  of 
philology,  however,  will  be  able  to  extract  even 
from  this  portion  something  that  will  be  useful 
to  him.  Ethnologists,  while  they  will  find  the 
author's  archeological  theories  and  his  peculiar 
etymologies  fanciful  and  unsatisfying,  will  not 
allow  these  minor  defects  to  blind  them  to  the 


great  and  indeed  unique  value  of  his  work  as  a 
treasury  of  local  traditions  and  customs  and  a 
trustworthy  historical  record. 


PACKARD'S  FIRST  LESSONS  IN  ZOOLOGY. 

This  is  an  abridgment  of  the  larger  works  by 
the  same  author,  and  is  intended  for  the  use  of 
beginners.     It  contains  about  two  hundred  and 
ninety  pages,  including  glossary  and  index.     It 
differs  from  the  larger  works  in  the  same  series  in 
treating  of    fewer  forms,  containing  much  less 
anatomy,  and  the  general,  by  no  means  entire, 
omission  of   the  embryonic  development  of  the 
different  groups.     The  general  plan  of  the  book, 
and  allotment  of  space  to  the  different  types  and 
classes,  is  good,  although  some  important  groups 
have  been,  perhaps  necessarily,  slighted.     Thus 
only  four  pages  are  devoted  to  vermes.    There  is 
the  same  lack  of  clearness  and  exactness  in  defini- 
tion so  characteristic  of  the  larger  text-books  in 
the  same  series.    Thus  the  definition  of  *  Coelen- 
terata '  contains  no  reference  to  the  radiate  fl^nic- 
ture  of  the  animals,  to  tentacles  or  thread-cella, 
or  to  the  use  of  the  same  cavity  for  digestion  and 
circulation.     Most  of    these  points  have  indeed 
been  noticed  in  the  general  description,  but,  in 
summing  up  the  essential  characteristics  of  the 
type,  they  are  all  omitted.     The  same  definition, 
too,  leads  us  to  infer  that  all  Ck)elenterata  pass 
through  a    medusoid  stage.    The    definition  of 
<  echinoderms '  is  hardly  more  accurate.     Those 
of  the  higher  types  are  somewhat  better,  some- 
times good.    The  forty  pages  devoted  to  insects 
are  the  best  part  of  the  book.     Each  order  has  its 
special  chapter,  in  which  some  important  species 
is  described  as  fully  as  the  size  of  the  book  will 
allow.     Any  boy  or  girl  who  has  studied  these 
chapters  thoroughly  will  not    only  have    some 
knowledge  of  them,  but,  what  is  far  more  im- 
portant,  will  certainly  have  a  new  interest   in 
them  and  a  stronger  desire  to  study  the  different 
species  and  find  out  their  habits.     The  style  is 
clear,  and  the  subjects  made  interesting.     The 
student's  mind  is  not  confused  by  a  mass  of  de- 
tails, or  by  unsatisfactory  descriptions  of  a  laiige 
number  of  specimens  which  he  can  never  expect 
to  see,  much  less  examine  ;  but  the  brief  sketches 
of  a  few  of    the    most    important    forms    will 
awaken  in  him  a  desire  for  wider  knowledge. 
The  figures  are  numerous,  averaging  almost  one 
to  each  page  ;  yet  they  are  so  well  selected,  that, 
while  one  grudges  so  much  space,  he  finds  few 
which  he  would  omit.    They  are  clear  and  well 
executed. 

Fint  leflWMW  in  nofHogy,    Bj  A.  S.  Piokasd.    New  Tork. 
Holt,  IBM.    W. 
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COMMEi\T  AND  CRITICISM. 

The   large   number   of  persons  who  are  in- 
terested in  the  subjects  of  prison  labor  and  prison 
management  generally  look  forward  to  the  sec- 
ond annual  report  of  the  national  bureau  of  labor 
with  great  interest :  for  it  has  been  announced 
tliat  in  this  report  Col.  Carroll  D.  Wright,   the 
able  and  exi)erienced  chief  of  the  bureau,  will 
give  the  results  of  his  investigations,  made  per- 
sonally and  by  special  agents,  into  the  question 
of  labor  in  prisons  in  all  its  forms  and  its  rela- 
tions to  labor  outside.    In  his  circular  of  instruc- 
tions to  agents.  Colonel  Wright  enumerates  four 
systems  of  prison  labor  in  the  United  States,  and 
defines  them,  —  the  contract  system,  the  piece- 
price  system,  the  public  account  system,  and  the 
lease  system.    The  inquiries  made  cover  the  kind, 
grade,  and  value  of  the  goods  produced,  the  num- 
ber of  hours  of  daily  labor  required,  the  number 
of  convicts  employed  in    productive  labor,  the 
number  of  free  laborers  necessary  to  perform  the 
work,   and  the  average  wages  of  free  laborers. 
Colonel  Wright  also  wants  to  know  the  number 
of  con>ictB  idle  or  employed  in  prison  duties,  the 
aggregate  number,  their  average  age,  the  average 
length  of  sentences,  the  amount  received  by  con- 
victs for  working  over-time,  and  the  receipts  and 
ez|)enses  of  the  institution.    The  inquiry  is  meant 
to  throw  light  upon  the  following  [K>int8  :  1**,  the 
influence  of  the  labor  of  convicts  upon  free  labor  ; 
2**,  the  influence  of  the  various  systems  in  use 
u]>on    the   criminal  :  3^,  the   general  conditions 
under  whicli  the  work  is  carried  on.     This  ques- 
tion of  convict  labor  is  a  wiife  and  complicated 
one,  concerning  which  we  need,  above  all  else,  to 
know  the  exact  facts,  inasmuch  as  it  has  of  late 
taken  on  {v  political  a8])ect  as  a  result  of  the  repre- 
sentatives of  certain  classes  of  the  community. 
We  can  trust  Colonel  Wright  s  ability  and  integ- 
rity to  procure  and  lay  before  us  these  facts. 


a  theme,  by  the  way,  not  at  all  suggestive  of  a 
scientific  article  ;  namely,  *  Falling  in  love.*  The 
article  was  called  out  by  the  following  sentence  in 
the  address  of  the  president  of  the  anthropological 
section,  Sir  George  Campbell,  at  the  recent  meet- 
ing of  the  British  association  :  **  Probably  we  have 
enough  physiological  knowledge  to  effect  a  vast 
improvement  in  the  pairing  of  individuals  of  the 
same  or  allied  races,  if  we  could  only  apply  that 
knowledge  to  make  fitting  marriages,  instead  of 
giving  way  to  foolish  ideas  about  love  and  the 
tastes  of  young  people,  whom  we  can  hardly  trust 
to  choose  their  own  bonnets,  much  less  to  choose 
in  a  graver  matter  in  which  they  are  most  likely 
to  be  influenced  by  frivolous  prejudices."  The 
question  is  a  serious  one ;  for  it  raises  the  issue 
whether  the  time-honored  instinct  of  falling  in 
love  is  a  useful  one  or  not ;  whether  an  artificial 
system  of  pairing  would  accomplish  the  object, 
the  amelioration  of  the  race,  better  and  more 
directly. 


The  popular  geniality  of  Mr.  Grant  Allen's 

scientific  writings  has  perhaps  seldom  found  so 

appropriate  a  theme  as  the  one  discussed  by  him 

in  the  October  issue  of  the  Fortnightly  revieWy  — 

No.  IM.— 1^. 


Mr.  Grant  Allen  decides  that  this  most  involved 
exemplification  of  the  universal  selective  process 
is  thoroughly  efiicient :  for  we  cannot  fall  in  love 
with  everybody  alike  ;  and  the  person  with  whom 
we  do  fall  in  love,  as  is  shown  by  the  fact  that  in 
nine  cases  out  of  ten  it  is  a  reciprocal  affection,  is 
to  some  extent  our  [>hysical,  moral,  and  mental 
complement.     In  this  way  too  close  likeness   is 
avoided,  and  the  great  means  of  betterment  — 
variation  —  is  insured.     Moreover,  it  is  the  bio- 
logically excellent  traits  that  are  sexually  attrac- 
tive, —  youth,  beauty,  strength,  health.    So  strong 
ought  our  faith  to  be  in  the  efficiency  of  this 
curious,  vague,  and  unfathomable  instinct,  that  it 
should  be  our  aim  to  discountenance  all  but  mar- 
riages on  the  principle  of  spontaneous  affection. 
It  is  the  marriage  on  the  basis  of  money,  of  rank, 
or  other  practical  reasons,  that  results  in  deteriorar 
tion.    In  short,  the  old  theme  of  the  novelists  and 
poets  is  justified  against  the  rather  crass  precept 
of  the  modem  scientist.     But  a  word  for  the  lat- 
ter should  be  added.    It  is,  that,  without  any  arti- 
ficial interference,  the  public  sentiments,  so  influ- 
ential in  the  guidance  of  the  sexual  selections,  can 
be  unconsciously  guided  into  the  channels  which 
science  points  out  as  the  best.    Science  should  and 
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can  not  prevent  people  from  falling  in  love  ;  but 
can  it  not  so  influence  public  opinion  as  to  make 
falling  in  love  even  a  more  efficient  and  beneficial 
process  of  selection  than  it  now  is  ? 


That  the  i4AW8  which  now  exist  for  the  pro- 
tection of  the  ignorant,  both  poor  and  rich,  against 
quacks  and  charlatans,  are  totally  inadequate  to 
that  end,  must  be  painfully  evident  to  every  one 
who  keeps  himself  at  all  informed  on  the  general 
news  of  the  day.  It  is  not  long  ago  that  one  death 
was  caused  by  the  application  of  kerosene,  and 
another  by  the  fluid  extract  of  the  St.  Ignatius 
bean.  Within  the  present  year  a  strong,  robust 
farmer  in  middle  life,  and  apparently  having  a 
long  life  before  him  of  usefulness  and  enjoyment, 
was,  within  ten  hours  after  the  application  to  the 
lip  of  strong  potash  and  chloride  of  zinc  by  one 
of  these  harpies,  dead  from  the  absorption  of  this 
corrosive  poison.  The  first  two  cases  mentioned 
were  brought  to  a  successful  issue  in  the  courts  ; 
the  judge  holding,  that  if  a  person  publicly  prac- 
tising as  a  physician,  on  being  called  to  a  sick 
person,  prescribes  with  foolhardy  presumption  a 
course  of  treatment  which  causes  death,  proper 
medical  assistance  being  at  the  time  procurable, 
he  may  be  found  guilty  of  manslaughter,  although 
he  acted  with  the  patient's  consent,  and  with  no 
ill  intent.  There  is  no  more  important  legislation 
tlian  the  regulation  of  the  practice  of  medicine ; 
and  it  is  to  be  hoped  that  the  medico-legal  societies 
or  some  other  organizations  will  prepare  lav^s 
which  will  drive  from  the  country  the  thousands 
of  impostors  who  are  to-day  living  and  growing 
rich  upon  the  credulity  and  ignorance  of  the 
people. 

American  archeolooists  might  conveniently 
be  divided  into  two  classes,  —  those  who  dig,  and 
those  who  do  not  di^.  The  diggers  seldom  get  be- 
yond the  range  of  articles  which  they  or  some  one 
else  has  dug  up  :  the  non-diggers  rely  chiefly  on 
the  chroniclers  or  contemporaneous  historians  for 
their  facts.  It  is  seldom  that  we  meet  with  a  man, 
who,  like  Mr.  Maudslay,  combines  the  l>est  fea- 
tures of  the  two  schools.  At  a  recent  meeting  of 
the  Royal  geographical  society,  he  gave  an  inter- 
esting account  of  bis  exploration  of  the  ruins  and 
site  of  the  old  Indian  pueblo  of  Copan.  This 
place  was  apparently  unknown  to  Cortes,  who 
passed  near  it  in  his  celebrated  march  to  Hon- 
duras. Our  author  aigues  from  this  that  it  was 
uninhabited  at  the  time,  —  a  deduction  that  does 


not  seem  to  us  altogether  safe.  At  all  events,  the 
place  is  not  mentioned  by  any  early  writer,  and 
the  first  account  we  have  of  it  is  in  a  letter  from 
the  licentiate  Diego  de  Palacio,  an  officer  of  the 
Audienciaof  Guatemala  in  the  year  1576.  Copan, 
in  the  usual  sense  of  the  word  as  applied  to  ttie 
village  which  has  been  built  amidst  the  ancient 
ruins,  is  situated  just  within  the  western  boundary 
of  the  republic  of  Honduras,  on  the  right  bank 
of  the  Copan  River.  Mr.  Biaudslay  went  to  wofk 
in  a  truly  methodical  and  scientific  way,  and  the 
results  of  his  research  are  in  some  respects  re- 
markable. 

Although  Professor  FROTHiNOHAif  has  left 
Baltimore  to  accept  a  chair  at  Princeton,  the 
Johns  Hopkins  university  is  not  to  be  without  an 
instructor  in  archeology  this  winter.  Prof.  Ro- 
dolf  o  Lanciani  is  announced  to  give  a  course  of 
six  or  more  lectures  during  the  current  academic 
year,  probably  in  January  next,  on  Roman  arche- 
ology. Professor  Lanciani,  though  still  a  young 
man,  has  made  a  wide  reputation  for  himself,  and 
is  one  of  the  very  first  authorities  <xi  Roman  arche- 
ology. He  has  been  for  some  years  inspectcnr  of 
excavations  at  Rome,  and  professor  of  archeology 
at  the  university  there.  He  is  a  leading  member 
of  the  Roman  archeological  commission  and  of 
the  Pontifical  archeological  society.  He  has  fol- 
lowed with  great  care  the  very  important  excava- 
tions that  have,  since  1871,  laid  bare  so  large  a 
portion  of  the  ancient  Latin  capital.  In  1880  he 
published  '*!  comenlarii  di  Frontino  intomo  le 
acque  e  gli  aquedotti,  sylloge  epigrafica  aquaria,** 
—  a  work  which  was  crowned  by  the  Academy 
of  the  Lincei.  This  book  forms  but  a  part  of 
Professor  Lancianfs  great  critical  and  historical 
work  on  the  topography  of  ancient  Rome,  on 
which  he  has  been  at  work  for  a  long  time. 


A  CASE  OF  GREAT  INTEREST  and  importance 
has  just  been  decided  in  Brooklyn  against  the  mu- 
nicipal authorities.  In  1881  the  legislature  of  the 
state  passed  what  is  known  as  the  *  plumbing  law,* 
by  which  the  plumbing  and  drainage  of  all  new 
buildings  were  required  to  be  done  under  the  direc- 
tion of  the  board  of  health.  For  the  guidance 
and  instruction  of  the  plumbers,  rules  and  regula- 
tions were  established  governing  the  construction 
of  the  works  referred  to  in  the  law.  Some  of  the 
pluml)ers  violated  these  rules  in  various  ways, 
among  others  by  putting  in  iron  pipe  of  a  less 
thickness  than  was  permitted.    Although  such  a 
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violation  was  made  a  misdemeanor,  it  was  found 
that  houses  migbt  be  constructed  with  serious  de- 
fects ;  and,  before  any  legal  measures  could  be 
taken,  the  houses  would  be  occupied,  and  the 
health  of  the  occupants  imperilled.  In  order  to 
assist  the  health  department  in  the  enforcement  of 
the  law,  the  city  works  commissioner  passed  a  rule 
that  Ridgewood  water  should  not  be  furnished  to 
any  new  house  until  tlie  plumbing- work  was  com- 
pleted in  accordance  with  the  sanitary  rules.  For 
five  years  this  rule  has  been  enforced,  and  has 
been  of  great  aid  to  the  health  officials  in  their 
endeavors  to  have  houses  properly  sewered.  Re- 
cently a  row  of  houses  has  been  constructed  in 
which  the  soil-pipes  were  of  light  iron,  in  viola- 
tion of  the  law  ;  and,  as  the  health  department 
would  not  accept  the  work,  no  water  could  be 
obtained.  On  an  application  for  a  mandamus  to 
compel  the  city  to  furnish  water,  one  of  the  judges 
of  the  supreme  court  granted  it,  although  the 
soil-pipes  are  of  such  weight  as  not  to  comply 
with  the  regulations.  He  holds  that  the  city  must 
grant  permission  to  introduce  water  entirely  irre- 
spective of  the  regulations  of  the  health  depart- 
ment, and  that,  if  any  of  these  are  violated,  there 
18  a  remedy  provided  by  the  law.  The  result  of 
this  decision  will  be  to  embarrass  the  health  de- 
partment, temporarily  at  least,  although  ultimately 
it  wiU  doubtless  find  some  way  of  speedily  pun- 
ishing offenders  against  the  law. 


It  SEE3fs  THAT  the  '  bogus  butter  issue,*  as  the 
politicians  call  it,  is  not  confined  to  the  United 
States.  A  similar  agitation  to  that  recently  wit- 
nessed here  is  taking  place  in  India ;  and  a  bill 
dealing  with  the  adulteration  of  ghee,  or  clarified 
butter,  hurriedly  drawn  and  introduced  in  re- 
sponse to  the  urgent  demands  of  the  native  com- 
munity, has  recently  been  passed  by  the  Bengal 
council.  The  scope  of  the  measure  is  very  broad ; 
and  it  applies,  not  to  Calcutta  only,  but  to  all 
municipalities  in  the  province.  The  result  will 
be,  it  is  hoped,  the  subsidence  of  the  panic  which 
has  prevailed  for  several  months.  Tlie  reason  for 
the  panic  is  ap^>arent,  for  ghee  enters  into  the 
composition  of  every  kind  of  cooked  food  used  by 
all  classes  of  the  natives,  and  its  adulteration  with 
beef  or  pork  fat  meant  loss  of  caste  to  Hindoos, 
and  defilement  to  Mohammedans.  So  great  has 
the  panic  lieen,  that  the  wealthier  natives  have 
been  importing  ghee  from  Persia,  while  those  un- 
able to  afford  that  have  been  abstaining  altogether 


from  cooked  food.  The  subject  has  attracted 
such  general  attention,  that  it  will  prolxihly  be 
dealt  with  as  jmrt  of  a  general  act,  applicable  to 
all  India,  to  prevent  the  adulteration  of  food. 

THE  PRESENT  CONDITION  OF  THE  COAST 

SURVEY, 

The  administration  of  President  Cleveland 
presents  no  greater  enigma  than  tlie  contrast  be- 
tween the  high  standard  of  public  fidelity  which 
its  head  has  infused  into  most  branches  of  the 
public  service,  and  the  unending  succession  of 
personal  quarrels,  charges,  and  counter-charges 
which  he  has  allowed  to  discredit  the  adminis- 
tration of  the  coast  survey,  and  impair  its  charac- 
ter and  efficiency.  The  present  condition  of  that 
work  is  such  as  almost  to  make  us  forget  tliat 
there  was  a  time,  and  tliat  within  the  memory  of 
every  reader,  when  it  was  the  model  branch  of 
the  civil  service,  enjoying  a  world-wide  reputation 
for  the  perfection  of  its  organization,  the  stand- 
ard of  its  work,  and  the  character  of  its  assistants, 
and  cited  by  the  advocates  of  reform  as  an  ex- 
ample of  what  the  civil  service  might  become 
under  an  improved  system  of  appointment  to  and 
tenure  of  office.  One  wanting  to  know  on  what 
system  a  scientific  bureau  ought  to  be  administered 
cannot  do  better  than  study  Hache*8  administra- 
tion of  the  coast  survey,  and  note  how  he  com- 
bined the  greatest  liberality  with  the  most 
scrupulous  regard  to  the  forms  of  law,  the  re- 
sponsibilities of  a  public  officer,  and  the  require- 
ments of  a  disciplined  service. 

Fifteen  months  liave  now  elapsed  since  this 
dream  of  perfection  was  swldenly  interrupted  by 
the  alleged  discovery  of  grave  irregularities  and 
the  force<l  resignation  of  a  superintendent.  Men 
were  not  unprepared  for  the  latter  result.  It  had 
become  widely  known  that  physical  and  mental 
infirmity,  intervening  at  the  end  of  a  long  and 
honorable  career  in  the  public  service,  had  in- 
capacitated the  superintendent  for  the  proi)er  ex- 
ecution of  his  office ;  but  wise  and  thinking  men 
reserved  their  judgment  when  they  were  assured 
through  Uie  public  prints  that  general  corruption 
had  eaten  into  the  vitals  of  the  organization,  and 
that  the  work  made  famous  by  Bache  liad  become 
a  nest  for  peculators  of  the  public  funds. 

The  first  act  of  the  administration  after  learn- 
ing of  the  seemingly  demoralized  condition  of  the 
survey  was  the  appointment  as  superintendent,  of 
the  man  on  whose  report  of  irregularities  that  of- 
fice had  been  made  vacant.     For  such  an  appoint- 
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ment  there  could  be  but  one  apology.  The 
Presi'lent  and  his  secretary  of  the  treasury  were 
responsible  to  the  public  for  the  conduct  of  the 
survey  ;  and  it  was  their  duty  to  take  every 
measure  for  discovering  any  irregularities  which 
might  exist  in  its  administration.  A  searching 
inquiry  into  the  past  disbursements  of  the  officers 
and  employees  was  eminently  proper  under  the 
existing  circumstances.  Mr.  Thorn,  as  head  of 
the  investigating  commission,  was  well  qualified 
for  the  inquiry  ;  and  we  may  charitably  suppose 
it  was  on  this  account,  and  this  alone,  that  he 
was  made  superintendent.  Such  being  the  case, 
the  course  prescribed  by  every  principle  of  public 
justice  and  governmental  policy  was  quite  clear. 
An  old  and  reputable  branch  of  the  public  service 
was  on  trial  before  the  President,  for  grave  short- 
comings in  the  conduct  and  character  of  its  em- 
ployees. Sound  policy  required  that  it  and  they 
should  be  conceded  that  same  right  to  a  spe^Hly 
trial  and  a  public  verdict  which  an  individual 
enjoys  when  accused  of  crime.  For  more  than  a 
year  a  body  of  men  of  high  professional  attain- 
ments and  unstained  reputation  have  felt  them- 
selves wounded  by  imputations  on  the  service  to 
which  they  belong,  of  which  they  once  were 
proud,  and  of  which  they  sometimes  hope  to  be 
proud  in  the  future.  After  waiting  so  long,  they 
cannot  but  feel  it  a  public  wrong  that  the  head  of 
the  government  takes  no  measures  and  announces 
no  conclusions  which  will  indicate  his  verdict 
upon  their  official  characters. 

In  this  connection  let  us  think  kindly  of  Mr. 
Thorn.  No  one  questions  the  honesty  of  his  in- 
tentions or  the  purity  of  his  motives.  Circum- 
stances not  of  his  own  making  imposed  upon  him 
a  disagreeable  duty,  in  the  performance  of  which 
he  has  si)ent  more  than  a  year.  He  has  done  as 
well  as  possibly  could  be  expected  of  a  man  with- 
out administrative  experience,  placed  in  charge  of 
a  great  public  work  in  the  capacity  of  prosecuting 
attorney.  Gradually  compelled  by  the  force  of 
circumstances  to  conduct  the  office  in  accordance 
with  long-established  custom,  and  to  trust  the 
men  whom  his  predecessors  have  trusted,  he  now 
sees  the  very  accusers  of  former  administrations, 
who  put  him  into  power,  turning  against  him, 
and  even  going  so  far  as  to  file  charges  of  mal- 
feasance in  office  with  the  public  prosecutor  of  the 
District  of  Columbia. 

In  the  Washington  Post  of  Monday  last  we  find 
a  statement  by  him  so  conclusive  of  the  whole  ques- 
tion, that  we  should  doubt  its  authenticity  did  it 


not  bear  every  mark  of  being  given  in  his  own 
words.  At  the  conclusion  of  a  long  reply  to  the 
charges  we  have  mentioned,  he  alludes  as  follows 
to  the  testimony  of  last  year,  on  which  the  sur- 
vey was  condemned,  and  Mr.  Hilgard  compelled 
to  resign  :  — 

**  The  testimony,  which  the  present  prooeedinjf 
is  said  to  be  intended  to  revive,  has  been  out  of 
my  custody  and  in  that  of  the  department  much 
more  than  a  year.  It  is  mainly  ex  parte  affidavits, 
some  true,  some  false,  some  mistaken,  some  since 
retracted,  and  more  or  less  wild  gossip  since  dis- 
proved. The  publication  of  such  material  against 
people  who  were  not  confronted  with  the  wit- 
nesses, and  did  not  cross-examine  them  nor  appear 
by  counsel,  and  the  spreading  of  it  before  the 
public,  who  can  kno*v  nothing  of  the  credibility 
or  motives  of  any  of  the  witnesses,  or  of  the 
probable  value  of  their  testimony,  would  be  sim- 
ply an  indiscriminate  assassination  of  character." 

Such  an  admission  is  most  creditable  to  him, 
and  must  gratify  every  lover  of  purity  in  the  pub- 
lic service.  It  must  require  a  rare  endowment  of 
moral  courage  and  respect  for  truth  and  justice 
to  move  one  to  speak  thus  of  testimony  which  was 
collected  by  himself,  and  which  formed  the  only 
basis  for  his  appointment  to  one  of  the  most  im- 
portant offices  in  the  gift  of  the  President.  If  we 
accept  Mr.  Thorn's  statement,  we  shall  see  why 
the  present  condition  of  the  survey  tends  to  de- 
moralization. It  is  a  public  establishment,  in  the 
prosecution  of  which  the  esprit  de  corps  of  its 
members  is  as  important  a  factor  as  it  is  in  the 
army  or  the  navy.  But  the  revival  of  the  old 
pride  in  the  service  is  impossible  under  the  con- 
ditions which  now  prevail.  The  survey  is  in 
danger  of  losing  the  services  of  its  best  men,  whose 
incentive  to  work  is  not  salary,  but  professional 
pride  in  the  honorable  character  and  public  utility 
of  the  work  they  are  doing.  That  vacancies  can 
be  filled  by  men  of  equal  promise  under  the  con- 
ditions which  now  prevail,  no  one  acquainted 
with  the  case  can  for  a  moment  suppose.  There 
will,  of  course,  be  a  crowd  of  applicants  for  every 
vacancy,  but  the  number  really  fitted  for  the 
places  will  be  small,  and  will  be  sure  to  be  passed 
over  by  any  one  but  an  expert  in  the  selection  of 
men  for  such  a  service.  A  year  or  two  more  such 
as  the  last  will  leave  nothing  worth  preserving  of 
an  organization  which  was  once  the  pride  of 
American  applied  science,  and  a  connection  with 
which  was  a  letter  of  introduction  to  similar  or- 
ganizations the  world  over. 
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SORQHUM  SUGAR. 

Experiments  are  being  carried  on  at  Fort  Scott, 
Kan.,  this  fall,  under  the  direction  of  the  U.  8. 
department  of  agriculture,  in  tlie  application  of 
the  diffusion  process  for  the  extraction  of  the 
sugar  from  sorghum  cane.  This  is  a  continua- 
tion of  the  work  at  Ottawa,  Kan.,  last  year,  the 
results  of  which  are  embodied  in  Bulletin  No.  7, 
chemical  division,  department  of  agriculture. 
At  Ottawa  experiments  were  made  in  connection 
with  a  sugar-factory,  which  employed  a  mill  to 
work  up  most  of  their  crop.  Tliis  year  the  Par- 
kinson sugar  company  of  Fort  Scott,  relying  upon 
the  results  obtained  there,  erected  no  crushing 
machinery  whatever,  depending  entirely  upon  the 
diffusion  battery  to  extract  the  sugar  from  their 
cane-crop  of  over  eight  hundred  acres. 

The  crop  this  year  showed  the  remarkable 
power  of  resistance  to  drought  of  the  sorghum- 
plant,  the  patches  of  which  constituted  about  the 
only  oases  of  green  in  an  otherwise  dry  and 
withered-up  vegetation. 

The  factory  has  been  in  operation  since  about 
the  1st  of  September ;  and  while  the  results  do 
not,  perhaps,  fultil  the  anticipations  of  the  more 
ardent  advocates  of  diffusion,  still  they  are  in 
many  respects  most  satisfactory,  and  full  of 
promise  for  the  future  success  of  the  sugar  in- 
dustry. 

It  is  turning  out  a  very  fine  article  of  sugar,  in 
large  quantities,  fully  as  good  as  to  crystallization, 
color,  and  taste,  as  any  made  by  mill  extraction  ; 
while  the  analysis  of  the  exhausted  chifM  shows 
an  almost  complete  extraction  of  all  the  sugar 
content  of  the  cane,  —  something  which  is  im- 
po:NubIe  to  obtain  by  pressure  extraction,  however 
thoroughly  applied. 

The  principal  difficulties  which  were  encoun- 
tered have  been,  first,  the  proper  c)iip])ing  of  the 
cane,  or  preparing  it  for  diffusion  ;  and,  second, 
the  treatment  of  the  juice  obtained.  These  are 
both  points  in  which  the  previous  applications  of 
diffusion,  viz.,  on  beets,  offeree! but  little  guidance, 
the  nature  of  the  substance  used  being  so  very 
dissimilar.  The  sorghum  cane  is  fed  directly  to 
the  cutters,  with  the  leaves  and  sheaths  still  on 
(it  is  too  expensive  to  strip  it) ;  and  wliile  these 
are  partially  taken  out  afterwards  by  means  of 
blowers  and  fans,  still  a  large  percentage  find 
their  way  into  the  cells  with  the  chips  of  cane, 
and  from  these  a  great  many  colloid  matters  are 
extracted  by  the  juice  which  interfere  material- 
ly with  its  proper  clarification  and  the  crystal- 
lization of  the  sugar.  Tlie  solution  of  this  diffi- 
culty will  undoubtedly  be  found  in  a  more  perfect 
mechanical  cleaning  of  the  chips,  or  by  the  in- 
vention of  machinery  by  which  the  stripping  of 


the  cane  can  be  accomplished  more  cheaply  than 
by  hand-labor. 

The  problem  of  the  proper  treatment  of  the 
juice  calls  for  the  greatest  amount  of  chemical 
ingenuity  and  invention.  The  juice  obtained  by 
diffusion  is  much  more  impure  and  difficult  to 
treat  than  that  obtained  by  a  mill,  partly  on  ac- 
count of  the  jiresence  of  the  leaves,  etc.,  as 
already  mentioned,  and  partly  because  the  tissue 
of  the  cane  does  not  seem  to  be  as  good  a  medium 
for  osmosis  as  that  of  the  beet. 

The  pixxess  sought  to  be  applied  to  this  juice 
at  Fort  Scott  is  that  of  carbonatation  as  used  upon 
beet-juice.  Tlie  details  of  this  process  are  well 
known  to  those  versed  in  sugar  methods  :  milk  of 
lime  is  added  in  large  excess  to  the  juice,  and  is 
then  precipitated  as  carbonate  by  treating  with 
carbonic-acid  gas.  The  glucose,  however,  which 
is  a  constant  constituent  of  sorghum  juice,  and  of 
which  the  beet  contains  no  trace,  unites  with  the 
lime  to  form  a  dark-colored,  bitter-tasting  com- 
pound, which  no  amount  of  carbonating  can  break 
<up.  Tliis  difficulty  has  been  to  a  large  extent  sur- 
mounted by  performing  the  carbonatation  at  a 
low  temperature,  and  heating  only  after  the  excesB 
of  lime  has  been  entirely  neutralized  by  the  car- 
bonic-acid gas.  A  novel  modification  of  this  pro- 
cess has  also  been  attempted  by  adding  freshly 
precipitated  carbonate  of  lime  directly  to  the 
juice,  heating,  and  sending  directly  to  the  filter- 
presses,  tlius  avoiding  the  direct  contact  of  the 
juice  with  caustic  lime.  The  indications  from 
the  present  results  are  most  hopeful,  —  that,  with 
the  expenditure  of  a  small  fraction  of  the  money 
and  brains  that  liave  been  required  to  develop  the 
sugar  of  the  beet,  the  sorghum-sugar  industry 
will  take  a  leading  place  among  American  in- 
dustries, and  enable  Uncle  Sam  to  accomplish  a 
long-cherished  hope,  viz.,  of  making  his  own 
sweets. 

It  is  the  intention  of  the  dei>artment  of  agri- 
culture, at  the  conclusion  of  the  sorghum  season, 
to  make  some  trials  of  the  Kansas  machinery 
upon  Louisiana  cane,  getting  it  in  by  rail,  {lend- 
ing the  trial  of  next  year,  when  it  is  expected  to 
erect  a  diffusion  plant  in  that  state.  With  the 
pro{>er  co-operation  of  the  railroads  and  of  the 
southern  planters,  this  can  undoubtedly  be  carried 
out ;  and  the  results  will  be  most  valuable.  Tlie 
sugar-planters  of  Louisiana  have  been  watching 
with  the  keenest  interest  the  experiments  in 
Kansas,  several  of  tlicir  representative  men  being 
on  the  ground.  They  reason  that  its  success  upon 
sorghum  cane  will  augur  its  success  upon  their 
own  plant,  many  of  the  difficulties  attendant  upon 
its  application  to  the  former  not  holding  good 
with  respect  to  the  latter. 
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LONDON  LETTER. 

The  series  of  congresses,  more  or  less  scientific 
ID  character,  which  in  England  claim  a  share  of 
attention  from  men  of  science,  who  devote  some 
of  their  hardly  earned  vacation  to  them,  may  be 
considered  to  have  closed  with  the  Sanitary  con- 
gress at  York.  Sir  Spencer  Wells  presided  over 
it,  and  in  his  opening  address  observed  that  the 
main  question  now  to  be  considered  is,  how  sani- 
tary improvements  may  be  carried  still  further  by 
the  co-oi)eration  of  investigators,  legislators,  and 
administrators.  For  this  pur]x>se  he  suggested 
the  formation  of  a  college  of  health,  to  organize 
a  well-directed  attack  against  existing  obstacles. 
Much,  however,  had  been  done :  in  the  last  fifty 
years,  for  example,  the  average  duration  of  life 
in  Great  Britain  had  been  raised  from  thirty  to 
forty-nine  years.  Of  the  various  subjects  dis- 
cussed at  the  congress,  probably  the  disposal  of 
the  dead  was  the  one  which  excited  the  great- 
est interest.  There  appeared  to  be  decided  evi- 
dence that  the  feeling  in  favor  of  cremation  was 
on  the  increase  ;  and  the  opinion  of  the  represen- 
tative clergy  present  was  to  the  effect  that  they 
were  waiting  for  a  decisive  word  from  the  scien- 
tific men  upon  the  matter,  by  whom  they  were 
willing  to  be  guided. 

The  return  to  England  of  the  Solar  eclipse  ex- 
pedition on  Sept.  20  was  speedily  followed  by  a 
letter  from  the  Tiniea  correspondent  who  accom- 
panied it,  in  which  the  chief  results  obtained 
were  discussed  in  preliminary  fashion.  Most  of 
this  letter  is  reproduced  in  Nature  for  Sept.  23. 
The  new  facts  obtained  were  chiefly  due  to  the 
work  of  Professor  Tacchini,  who  satisfied  him- 
self that  there  waa  a  great  distinction  between  the 
eclipse  iirominences  and  those  seen  by  the  ordi- 
nary method.  Both  he  and  Mr.  Lockyer  consider 
that  the  former  are  due  to  down-rushes  of  com- 
paratively cool  material  upon  the  sun*s  surface, 
and  that  they  form  a  whitish  fringe  round  the 
more  incandescent  centre.  This,  if  well  estab- 
lishes!, has  a  very  important  bearing  on  the  theory 
of  solar  physics.  Captain  Darwin's  work  ap- 
peared to  demolish  entirely  the  idea  entertained 
by  Dr.  Huggins  and  others,  that  the  solar  corona 
could  be  and  had  been  photographed  at  times  other 
than  those  of  eclipses. 

The  opening  of  the  medical  schools  in  connec- 
tion with  the  metropolitan  hospitals,  at  the  begin- 
ning of  October,  is  always  signalized  by  the  de- 
livery of  some  thoughtful  introductory  addresses 
by  prominent  members  of  the  staff.  One  of 
the  most  remarkable  of  these  was  delivered  at 
St.  Mary's  hospital  by  Dr.  Malcolm  Morris,  and 
dealt  with  mysticism,  scepticism,  and  materialism 
in  medicine.      He  thought  that  the  element  of 


mysticism  in  medicine  had  been  forced  on  it  by 
the  public.  It  was  the  result  of  two  opposing 
conditions,  —  the  absolute  knowledge  demanded 
by  the  laity,  on  the  one  hand ;  and  the  more  or 
less  extensive  ignorance  of  the  profeasor  of  the 
healing  art,  on  the  other.  This  ignorance,  where 
it  existed,  he  must  not  acknowledge :  he  was 
expected  to  be  able  to  recognize  disease,  and  to 
know  how  to  treat  it.  Despite  recent  stridea, 
medicine  was  still  extremely  defective.  The  ab- 
solute knowledge  insisted  on  by  the  public  could 
not  be  obtained,  and  therefore  had  to  be  invented. 
Scepticism  in  medicine  was  neither  more  nor  less 
than  modern  fatalism.  The  tendency  of  the 
present  day  was  to  devote  attention  to  the  part 
rather  than  the  whole,  and  it  was  too  commonly 
supposed  that  truth  lay  at  the  bottom  of  the 
microscope.  At  King's  college,  Dr.  G.  Johnson, 
F.R.S.,  urged  at  some  length  the  value  of  the 
study  of  chemistry  as  a  mental  training  and  dis* 
cipline,  and  then  proceeded  to  point  out  that  the 
only  safe  foundation  for  specialism  was  a  thorough 
knowledge  of  disease  in  general ;  and  this  he 
illustrated  by  reference  to  diseases  of  the  eye  and 
of  the  larynx.  Tlie  principal  of  the  Royal  veteri- 
nary college  pointed  out  that  in  both  human  and 
veterinary  medicine  the  elaboration  of  the  germ 
theory  of  Pasteur,  in  its  earlier  triumphs  in  the 
department  of  surgery,  was  likely  to  be  surpassed 
by  what  might  reasonably  be  expected  would  yet 
be  achieved  in  the  domain  of  medicine. 

True  to  the  exceptional  character  of  the  year  in 
matters  of  temperature,  October  has  set  in  un- 
usually hot,  78°  being  recorded  in  the  shade  in 
London  on  Oct.  1.  Such  an  October  temperature 
has  only  once  been  exceeded  during  the  mainte- 
nance of  existing  records.  W. 

LoDdon,  Oct.  3. 


NOTES  AND  NEWS. 


Captain  Baker,  British  steamship  Red  Sea, 
Liverpool  to  New  Orleans,  reports  to  the  U.  S. 
hydrographic  office  that  on  Sept.  19,  when  some 
miles  north  of  the  Azores  (exact  position  not 
given),  he  experienced  what  he  considers  an 
earthquake  shock,  on  account  of  its  suddenness, 
force,  and  after-effects.  The  first  warning  of  a 
meteorological  change  was  noticed  in  the  dropping 
of  the  barometer  for  a  tenth  or  more,  and  the 
freshening  of  the  breeze,  though  veering.  This 
was  suddenly  followed  by  a  shock,  sudden  and 
powerful,  causing  the  vessel  to  be  thrown  on  her 
beam  ends.  She  quickly  righted,  and  was  headed 
on  just  in  time  to  meet  the  immense  sea  whioh 
suddenly  rushed  towards  the  port  bow.  She  rode 
it  gallantly,  throwing  her  propeller  far  out  of  the 
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water,  Hhaking  the  coal  on  deck  (for  the  donkey- 
engine)  all  over,  and  causing  the  boats  to  strain 
their  davits  severely.  No  damage  was  sustained, 
but  the  captain  doubts  if  any  heavily  laden  vessel 
could  have  ridden  the  sea  as  his  vessel  did,  she 
being  in  ballast  only. 

—  Nature  states  that  advices  from  the  waters  of 
Spitzbergen  now  conHrni  the  former  news  from 
Iceland  and  from  the  mouth  of  the  Pechora,  on 
the  Siberian  coast,  to  the  effect  tliat  the  ice  in  the 
Arctic  Sea  has  this  year  extende<i  unusually  far 
southwards.  Spitzbergen,  the  sealers  report,  was 
found  to  be  surrounded  with  an  ico-belt  from  five 
to  eight  miles  broad,  and  there  was  firm  pack-ice 
from  Hope  Island  to  Forland,  about  flfty-siz  miles. 
The  great  bajs  on  the  Storf jord,  Horosund,  Bell- 
sund,  and  lafjord,  were  quite  inaccessible  ;  and 
the  sealers,  after  waiting  all  the  spring  and  most 
of  the  summer,  returned  at  the  end  of  August,  as 
there  was  no  prospect  of  the  polar  ice  dividing. 

—  Mr.  H.  B.  Gibson  of  Harvard  college  pre- 
sents in  the  American  meteorological  journal  the 
results  of  a  study  of  the  water-six>ut8  on  or  near 
the  Gulf  Stream,  recorded  on  the  monthly  pilot- 
charts  of  the  hydrographic  ofHce.  He  shows  that 
they  are  here  by  no  means  so  rare  in  winter  as 
observations  from  other  parts  of  the  ocean  have 
led  writers  to  suppose ;  and,  on  comparing  the 
dates  of  their  occurxrace  with  the  corresponding 
signal-service  weatber-mape,  it  appears  that  they 
coincide  with  the  extension  of  cold  north-west 
winds,  or  'cold  waves,*  from  the  land  out  over 
the  relatively  warm  sea.  A  similarly  exceptional 
winter  frequency  of  spouts  might  be  looked  for 
on  the  warm  Kuro  Siwo,  east  of  Asia. 

—  The  need  of  a  neat  and  comprehensive  record- 
book  for  meteorological  otiservations  has  been 
supplied  by  Sergeant  O.  N.  Oswell,  of  the  signal 
service  (now  at  Cambridge,  Mass.),  who  has  pre- 
pared a  blank  volume  giving  appropriate  pages, 
columns,  and  daily  lines  for  temperature,  pressure, 
precipitation,  humidity,  wind,  weather,  and  re- 
marks, followed  by  a  page  for  the  monthly  sum- 
mary. Its  use  would  save  much  time  to  the  many 
volunteer  otiservers  who  have  to  rule  their  col- 
umns to  suit  their  needs. 

—  A  statement  to  the  effect  tliat  glass  railway 
rails  were  being  manufactured  in  Germany,  which 
has  been  going  the  'rounds  of  the  press,'  was 
based,  it  is  discovered,  upon  the  mistake  of  a 
translator,  who  should  have  written  '  sleeper  *  in- 
stead of  *  rail.*  Samples  of  these  glass  sleepers  for 
railway  rails,  recently  tested  in  Glasgow,  resisted 
a  weight  of  four  hundred  pounds  falling  nine  feet 
and  a  half,  not  breaking  until  the  sixth  blow. 


Cast-iron  slee^iers  are  expected  to  stand  a  similar 
test  up  to  seven  feet  only. 

—  A  report  on  the  Charleston  earthquake,  by 
Prof.  T.  C.  Meudenhall,  at  that  time  an  assistant 
in  the  U.  S.  signal  service,  states  that  the  origin 
of  the  disturbances  appears  to  have  been  some- 
where below  a  point  fifteen  or  twenty  miles  north- 
west of  Charleston  ;  that  is,  in  the  neighborhood 
of  the  town  of  Summerville.  A  chart  of  provis- 
ional coseismal  lines,  drawn  by  Mr.  Hayden  of 
the  geological  survey,  and  published  in  Science 
for  Sept.  10,  seems  to  locate  this  centre  somewhat 
farther  north  than  the  point  indicated  above.  At 
the  time  of  its  construction,  however,  information 
from  many  points  was  lacking,  and  that  which 
was  at  hand  was  admittedly  doubtful  in  some  de- 
gree. 

— The  Briti8li  medical  Journal  reports  the  case 
of  a  wotkman  who  fell  a  distance  of  110  feet  from 
the  steeple  of  a  church.  In  his  fall  he  broke  a 
scaffold,  and,  after  pacing  through  the  roof  of  an 
engine-house,  broke  several  planks  and  two  strong 
joists,  finally  falling  upon  son^jlsacks  of  cement. 
As  a  consequence  of  this  falli  one  leg  was  broken, 
several  small  bones  about  the  wiist  were  dislocated, 
and  the  back  and  hips  were  bruised,  notwithstand- 
ing all  of  which  the  man  left  the  hospital  where 
he  was  takan  for  treatment  in  twelve  days,  with 
his  broken  leg  in  a  splint  of  plaster-of-Paris. 

—  El  thifaa  (*  the  cure  *)  is  the  name  of  the  only 
medical  journal  published  in  Egypt.  It  is  printed 
in  Arabic,  and  published  monthly.  Its  price  is 
thirty-five  cents  a  number.  The  principal  con- 
tributors are  Egyptians  and  Syrians.  It  has 
proved  in  every  way  a  success. 

—  The  St.  Petersburg  Novoe  vremya  of  Oct.  1 
contains  an  article  on  the  Afghan  frontier  ques- 
tion, exhibiting  surprise  at  the  recall  of  the  British 
commission,  expressing  the  opinion  of  the  possi- 
bility of  further  misunderstandings  as  to  the 
north-eastern  frontier  at  the  foot  of  the  Pamir 
range,  which  section  is  insufficiently  explained  by 
the  agreement  of  1873,  and  dwelling  on  the  neces- 
sity of  defining  the  frontier  on  the  middle  and 
upper  Oxus,  where  Afghanistan  borders  on  Bok- 
hara. The  Afghan  frontier  commission  reached 
Haibak,  190  miles  from  Khamiab,  on  the  26th  of 
September,  and  halted  for  a  few  days  to  explore 
the  Hindoo  Koosh  passes.  It  probably  reached 
Cabul  on  Oct.  14. 

—  That  cholera  has  obtained  a  strong  hold  in 
Europe  is  becoming  daily  more  apparent.  The 
disease  still  exists  in  Pesth,  and  it  is  reported  that 
at  Szegedin,  Hungary,  seven  persons  died  within 
twenty-four  hours.    The  Austrian  state  director 
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of  railways  returned  to  Vienna  from  Pesth  last 
week,  and  died  from  cholera  on  the  17th. 

— The  fever  which  existed  some  months  ago  at 
Biloxi,  Miss.,  a  seacoast  town  eighty  miles  east 
of  New  Orleans,  on  the  Louisiana  and  Nashville 
road,  and  which  was  pronounced  to  be  yellow- 
fever  by  the  Louisiana  state  board  of  health,  has 
again  broken  out  in  epidemic  form,  there  having 
been  three  hundred  cases  with  eighteen  deaths. 
Great  excitement  exists  in  New  Orleans  and  its 
vicinity,  and  the  most  rigid  quarantine  has  been 
instituted  against  the  entire  county  in  which 
Biloxi  is  situated. 

—  The  first  person  upon  whom  the  title  of 
doctor  in  medicine  was  ever  conferred  was  Wil- 
liam Gk>r«1enia.  The  college  at  Asti  gave  the 
degree  in  the  year  1329. 

—  During  the  past  year  two  new  methods  of 
treating  hay-fever  and  other  forms  of  nasal  catarrh 
have  come  into  use.  The  one  is  the  use  of  the 
galvano-cautery  for  destroying  the  mucous  mem- 
brane of  the  nose  ;  and  the  other,  the  employment 
of  hydrochlorate  of  cocaine,  either  in  the  form  of 
spray  or  as  a  suppository  or  tablet.  The  testimony 
of  the  physicians  and  the  sufferers  from  hay-fever 
who  took  part  in  the  thirteenth  annual  meeting  of 
the  Hay-fever  association  in  Bethlehem,  N.H., 
was  to  the  effect  that  cocaine  gives  but  temporary 
relief.  Some  reported  that  they  were  completely 
cured  after  treatment  with  the  galvano-cautery  ; 
others,  that  they  were  much  relieveil  ;  but  the 
larger  number  of  those  who  had  been  tlms  treated 
had  found  no  relief  whatever. 

—  Dr.  William  H.  Dudley,  president  of  the 
collegiate  department  of  the  Long  Island  college 
hospital,  Brooklyn,  died  in  his  seventy-sixth  year, 
on  the  8th  of  October,  from  hemorrhage  of  the 
lungs.  He  was  one  of  the  founders  of  the  hospital, 
and  lived  to  see  it  take  a  place  in  the  front  rank 
of  American  medical  colleges. 

—  The  Brookville  society  of  natural  history  has 
recently  been  provided  with  very  commodious 
rooms  in  a  new  business  block.  These  rooms  are 
now  being  fitted  up  for  its  use,  and  will  be  oc- 
cupied by  Nov.  1.  Dr.  D.  G.  Brinton  of  Media, 
Penn.,  delivered  the  first  of  the  lectures  in  the 
course  given  by  the  society,  on  the  evening  of 
Oct.  15,  upon  *The  study  of  man.'  This  will  be 
the  fifth  course  of  free  lectures  which  this  society 
has  given. 

—  Mr.  G.  A.  Smith,  the  private  secretary  of 
Mr.  Edmund  Gurney,  the  indefatigable  secretary 
of  the  Society  for  psychical  research,  is  shortly 
to  visit  this  country,  and  while  here  will  hunt  up 
a  good  many  of  the  persons  who  have  furnished 


accounts  to  the  society.  Mr.  Gumey's  book, 
*  Phantasms  of  the  living,'  will  appear  shortly- 
It  will  be  recalled  that  it  was  announced  in  the 
spring ;  but  a  large  fire  destroyed  almost  the  en- 
tire edition,  and  from  correcting  the  proof  on,  the 
whole  process  of  book-making  had  to  be  gone 
through  with  a  second  time. 

—  The  Afghan  frontier  commission  is  no^e  ex- 
pected in  India.  Colonel  Lockhart's  mission 
found  that  Manchester  cotton  goods  had  com- 
plete command  of  the  market  in  Ghilgit,  Chitral, 
and  even  Wakhan,  and  sold  at  an  average  price 
of  one  rupee  for  five  yards.  Russian  cotton 
seemed  unknown,  and  what  was  not  obtained 
from  English  sources  was  supplied  locally  or  from 
Chinese  Kashgar.  They  also  found  that  Anieri- 
can  fire-arms  were  imported  via  Russian  Turkes- 
tan, underselling  English  weapons  from  India.  A 
good  revolver  from  Cincinnati  was  purchased  in 
Chitral  for  fifteen  rupees. 

—  Mr.  George  Muirhead,  says  The  athenaeum, 
has  for  some  years  been  studying  the  birds  of 
Berwickshire,  and  is  about  to  publish  his  re- 
searches. He  has  paid  special  attention  to  the 
hawks,  the  dotterel,  the  bittern,  and  other  birds,, 
many  of  which  are  rapidly  lessening  in  numbers. 
Provincial  bird-names  and  folk-lore  will  not  be 
forgotten,  and  a  special  chapter  will  be  devoted  to 
falconry.  Tlie  book  will  be  illustrated  by  etch- 
ings, and  Mr.  Douglas  of  Edinburgh  will  publish 
it. 

—  It  is  gratifying  to  find  that  lithology  is  being- 
rescued  from  the  status  of  a  merely  '  practical 
study,'  in  the  curriculum  of  the  American  college^ 
and  is  becoming  established  as  an  exact  science. 
The  monograph  (*  Modem  petrography,'  by  G.  H. 
Williams,  Boston,  Heath.  1886)  of  Professor  WU- 
liams  on  that  subject  supplies  the  student  with 
a  compact  yet  full  history  of  the  steps  taken  to 
elevate  it  from  the  domain  of  conjecture  to  that 
of  fact,  and  to  change  the  microscope  from  a  toy 
to  a  valued  assistant.  While  not  giving  to  our 
home  institutions  as  full  credit  for  regular  instruc- 
tion, in  the  past,  as  the  facts  warrant,  the  mono- 
graph is  interesting  as  showing  that  a  desire  for 
the  more  exact  methods  of  rock-analysis  is  be- 
coming prevalent  auiong  American  students,  and 
that  it  will  not  be  necessary  to  go  to  the  continent 
for  needful  instruction.  The  appended  note  on 
forming  rock-sections,  and  the  cost  of  obtaining^ 
them  from  trustworthy  parties,  will  be  of  value 
to  the  beginner,  as  will  be  the  bibliography  of  the 
science. 

—  The  *  Theory  of  magnetic  measurements,'  by 
F.  E.  Nipher  (New  York,   Van  NostratuJ,  1886;, 
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will  be  found  a  very  conveDient  book  of  reference 
by  those  who  have  already  had  some  acquaintance 
with  the  methods  of  determining  the  constants  of 
terrestrial  magnetism,  and  who  desire  to  refresh 
their  memories  upon  any  of  the  more  important 
principles  of  the  theory  and  practice  of  the  instru- 
ments ordinarily  used  in  magnetic  surveys.  Such 
persons  will  find  especially  convenient  the  forms 
given  for  recording  and  reducing  observations 
made  with  the  various  instruments.  Some  trouble 
would  be  saved y  however,  if  the  explanations  of 
the  quantities  set  down  in  each  column  were 
brouglit  into  a  closer  connection  with  the  columns 
themselves.  To  those  unacquainted  witli  the  sub- 
ject the  book  will  often  seem  wanting  in  clear- 
ness, —  a  fault  which  appears  in  many  cases  to  be 
the  result  of  too  great  an  effort  at  condensation. 
A  few  pages  are  devoted  to  the  method  of  least 
s^junres,  and  tables  are  given  toansistin  determin- 
ing the  meridian  from  observations  on  the  elonga- 
tion of  Polaris.  Opinions  will  differ  as  to  the 
advisability  of  inserting  so  much  of  a  general  dis- 
cussion on  the  relations  Iwtween  systems  of  units 
in  order  to  derive  the  ratio  of  the  '  foot-grain  '  to 
the  C.  G.  S.  value  of  the  horizontal  intensity. 

—  Mr.  A.  Lawrence  Rotch,  of  the  Blue  Hill 
meteorological  observatory,  has  issued  reprints  of 
several  articles  in  the  /imertWin  meteorological 
jounial,  with  additional  heliotype  illustrations,  on 
the  '  Mountain  meteorological  stations  of  Europe,* 
which  he  visited  in  the  summer  of  1885.  The 
establishment,  outfit,  publications,  and  results  of 
seven  stations  are  described  in  much  detail.  Their 
names,  altitudes,  and  dates  of  establishment  are 
as  follows  :  the  Brocken,  (Germany,  1,141  metres ; 
Schneekoppe.  Germany,  1,599  metres,  1880  ;  Wen- 
delstein,  Bavaria,  1,837  metres,  1888;  Hoch  Obir, 
Austria,  2,148  metres,  1878  ;  Sentis,  Switzerland, 
2,504  metres,  1882  ;  Puy  de  Ddme.  France,  1,468 
metres,  1876  ;  Pic  du  Midi,  France,  2,8?7  metres, 
1880 ;  Ben  Nevis,  Scotland,  4,407  feet,  1883.  It 
may  be  added  that  Mount  Washington  was  the 
first,  and  Pikers  Peak  is  still  the  highest,  mountain 
meteorological  station  in  the  world. 

—  The  Appalachian  mountain  club  has  lately 
published  a  copy  of  the  contour-line  map  of 
Williamstown  and  Grey  lock,  as  executed  by 
Messrs.  Johnson  and  Natter,  topographers  of  the 
U.  S.  geological  survey,  in  the  joint  topographic 
undertaking  with  Massachusetts.  The  reproduc- 
tion is  on  the  scale  of  the  original  plane-table 
sheets,  1 :  30,000,  and  therefore  covers  an  area 
fourfold  that  which  will  be  allowed  on  the  pub- 
lication of  the  map.  The  district  is  in  the  north- 
western comer  of  the  state,  and  is  well  chosen  for 
illustration  of  the  progress  and  value  of  the  sur- 


vey, as  it  includes  the  highest  and  probably  the 
roughest  piece  of  ground  in  the  commonwealth. 
The  *  hopper*  on  the  western  slope  of  Greylock, 
and  the  rugged  ridges  on  the  eastern  8]oi)e,  are 
very  well  expressed  by  the  contours,  although  the 
photolithographic  repro<luction  is  not  so  delicate 
as  could  be  desired.  The  cost  of  the  sheet  is, 
however,  very  moderate,  —  thirty  cents  ;  for  sale 
by  Clarke  &  Carruth,  Boston. 

—  The  August  number  of  the  Alpine  journal 
contains  a  statement  of  the  results  obtained  by 
Dr.  Marcet  from  many  ex()eriments  on  breathing 
while  climbing  at  high  altitudes.  He  first  shows 
by  experiments  at  onlinary  altitudes  and  iu  a 
state  of  rest  that  some  persons  make  much  better 
use  than  others  of  the  air  they  inhale,  inasmuch 
as  their  exhalation  is  very  rich  in  carbonic  acid  : 
this  may  be  expressed  by  measuring  the  volume 
(at  sea-level  pressure  and  freezing  temperature)  of 
air  inhaled  to  pnxluce  one  gram  weight  of  car- 
bonic acid.  Dr.  Marcet  himself  had  to  breathe 
15.5  litres  of  air,  while  two  younger  men  neeiled 
only  18.7  and  10.8  litres  respectively  :  the  latter 
had  a  remarkable  power  of  keeping  his  breath 
under  water,  and  was  little  troubled  in  mountain 
ascents.  Further  experiments,  conducted  at 
various  altitudes  up  to  13,600  feet,  show,  that,  as 
a  person  ascends,  he  breathes  fifteen  to  twenty- 
five  per  cent  less  air  (reduced,  as  above,  to  stand- 
ard pressure  and  temperature)  to  produce  a  given 
weight  of  carbonic  acid  :  the  action  of  air  on  the 
blood  in  the  lungs  seems,  therefore,  to  be  facili- 
tated with  decreasing  density.  It  is  evident  tliat 
this  will  materially  diminish  the  quickness  of 
breathing  that  would  otherwise  be  require<l  in 
rarefied  air. 

—  A  meeting  of  the  National  association  for 
supplying  medical  aid  to  the  women  of  India  was 
held  at  Simla  on  Sept.  29,  Laily  Dufferin  presid- 
ing. The  reports  received  from  the  various 
provinces  were  liighly  satisfactory.  The  main 
object  now  was  to  establish  the  association  on  a 
permanent  footing,  for  which  purpose  further 
funds  were  required.  The  estimate  for  next  year  s 
work  showed  a  surplus  ;  but,  before  the  financial 
condition  of  the  undertaking  could  be  called  thor- 
oughly satiafootory,  it  required  a  lakh  and  a 
quarter  more  capital.  Sir  C.  Aitchison  gave  an 
account  of  the  work  done  in  the  Punjab.  He  said 
that  the  province  was  not  rich.  The  few  wealthy 
men  had  given  what  they  could,  and  the  move- 
ment was  spreading  among  other  classes. 

—  A  new  laboratory-burner,  devised  by  a  Detroit 
inventor,  appears  to  be  both  simple  and  efiicient. 
The  base  of  the  burner  is  provided  with  a  station- 
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ary  Deedle-valve  surrounded  by  a  vertically  adjust- 
able jet-tube  with  a  conical  aperture  controlled  by 
the  valve.  Anns  extending  upward  from  the  jet- 
tube  support  a  vertically  adjustable  mixing-tube, 
constructed  so  as  to  close  the  upper  end  of  the 
jet-tube  when  desired.  The  proportions  of  gas 
and  air,  as  well  as  the  size  of  flame,  may  be  regu- 
lated by  a  simple  rotation  of  the  jet-tube  upon  the 
base. 

—  One  result  of  recent  experiments  with  oil  for 
smoothing  the  surface  of  the  sea  during  stormy 
weather  is  that  inventors  are  turning  their  atten- 
tion toward  improving  the  methods  of  applying 
the  oil.  A  device  recently  patented  is  a  floating 
di^ibuter,  consisting  of  a  case  containing  two 
compartments,  one  of  which  serves  as  a  buoyant 
chamber,  while  the  other  is  perforated,  and 
receives  and  distributes  the  oil,  which  is  supplied 
to  the  distributer  through  a  supply-tube. 

—  It  is  proposed  to  form  an  association  of  the 
graduates  of  the  La^^ence  scientific  school  con- 
nected with  Harvard  imiversity.  There  are  num- 
bered among  these  graduates  many  of  the  students 
of  Agassiz. 

—  Messrs.  B.  Westermann  &  Co.  announce  the 
continuation  of  Cams  and  Engelmann's  Bibltotheca 
zoologica.  The  first  part  of  the  continuation  is 
expected  immediately,  and  the  whole  will  be  com- 
pleted in  1888.  Carus's  Zoologincher  anzeiger  has 
since  1878  recorded  the  publications  on  zoology. 
The  new  volume  of  the  Bibliotheca  zoologica  is 
intended  to  fill  the  gap  between  the  Anzeiger  and 
Carus  and  Engelmann's  Bibliotheca  zoologica, 
which  covered  the  literature  of  1846-60. 

—  Several  cases  of  hydrophobia  have  recently 
occurred  among  camels  in  Algeria.  As  the  animals 
had  never  been  bitten,  the  origin  of  the  disease 
was  unaccountable,  until  it  was  ascertained  that 
a  mad  horse  had  gained  admittance  to  the  pas- 
ture ;  and  the  explanation  given  by  those  who 
studied  the  case  is,  that  his  saliva  had  fallen  on 
the  grass,  and  the  camels  had  become  infected 
through  abrasions  in  the  mouth. 

— A  healthy  boy  has  just  been  bom  to  an  aged 
couple  of  St.  Joseph,  Mo.,  the  father  being 
seventy-one  and  the  mother  sixty-five  years  of 
age. 

—  Dr.  Williams,  in  the  St,  Louis  medical  and 
surgical  journal ,  relates  an  interesting  case  of 
temporary  blindness  from  the  excessive  use  of 
tobacco.  The  patient  was  a  blacksmith,  thirty- 
two  years  of  age,  who  complained  of  failure  of 
vision  to  such  an  extent  that  he  could  no  longer 
see  to  drive  nails  in  shoeing,  and  was  comjielled 
to  depend  on  his  sense  of  feeling.    His  health  was 


good,  he  having  no  other  complaint.  Vision  was 
found  to  be  only  one-sixth  of  what  it  should  be. 
Tilings  appeared  to  him  to  be  covered  with  a 
dense  mi?»t.  For  many  years  he  had  been  an  ex- 
cessive smoker,  using  the  strongest  tobacco  to  be 
had.  Tobacco  amaurosis  is  quite  common,  but 
usually  in  men  beyond  middle  life.  The  proba- 
bility of  recovery  is  great  if  t\\e  habit  is  given 
up,  and  this  should  be  done  gradually.  In  tbis 
case,  a  very  few  days*  abstinence  from  tobacco 
caused  an  improvement  in  vision,  and  the  man 
has  now  made  material  progress  toward  recovery. 
Dr.  Williams  does  not  regard  che\%'ing  tobacco  as 
so  likely  to  produce  this  defective  vision  as  the 
habit  of  smoking. 

—  Pasteur,  in  a  letter  to  Dr.  Davis  of  Philadel- 
phia, gives  the  following  resumi  of  his  experience 
in  inoculation  for  the  prevention  of  hydrophobia 
from  the  beginning  up  to  Sept.  1  of  the  present 
year : — 


COUNTRIES  SENDING 
HATIBNTC. 

France  and  Algeria. . 

England 

Austro-Hungary 

Germany 

United  States 

Brazil 

Belgium 

Spain 

Greece 

Portugal 

Holland 

Italy 

Russia 

Roumania 

Switzerland 

Turkey 

Bombay 


Total. 


Remarks. 


Too  late  for  treat- 
ment. 


Average  failure  is  1 
for  150  foreign  per- 
sons treated,  and 
1  for  880  Frencli 
and  Algerians. 


8  by  wolves, 
by  dogs. 


and  4 


1,986 


6  too  late  for  treat- 
ment. 


—  After  a  long  discussion,  according  to  the 
Chemical  newSj  the  Belgian  academy  of  medicine 
rejected  the  two  following  propositions,  which  had 
been  submitted  by  Dr.  DuMoulin  :  viz.,  **  Ck>pper 
combined  with  articles  of  food  in  the  proportiona 
usually  met  with  is  not  dangerous'; "  *'  Especially 
the  greening  of  preserved  vegetables  with  cojvper 
salts  is  absolutely  inoffensive."  The  academy,  on 
the  contrary,  adopted  the  following  proposition, 
which  will  be  transmitted  to  the  government : 
**  The  compounds  of  copper  are  not  merely  useless 
in  foods  ;  they  are  injurious." 

—  Kite-flying,  from  a  scientific  point  of  view, 
has  receiveil  considerable  attention  in  France.  Ab 
the  result  of  a  series  of  experiments  with  a  gigan- 
tic kite,  it  has  been  determined  that  the  best  results 
in  asceui^ional  ix>wer  and  height  of  flight  are  ob- 
tained when  the  string  is  attached  to  the  kite  at 
a  point  above  the  centre  of  pressure,  in  a  line 
drawn  from  the  centre  of  pressure  to  the  centre 
of  gravity,  in  such  a  manner  that  the  distance 
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from  t)ie  centre  of  gravity  to  the  point  of  attach- 
ment of  the  string  shall  be  three  times  the  distance 
between  that  point  and  the  centre  of  pressure. 

—  A  recently  completed  iron  water-tower,  250 
feet  high  at  Sheepshead  Bay,  near  Coney  Island, 
while  l)eing  tested  a  few  days  ago,  gave  way  at 
the  base,  and  fell,  shattered,  to  the  ground  when 
the  water  reached  a  height  of  227  feet. 

—  The  meeting  of  the  Public  health  association 
was  close^^l  at  Toronto  recently.  Dr.  George  M. 
Sternberg  was  elected  president,  Prof.  Ghark»s  N. 
Hewitt  first  vice-president.  Prof.  C.  A.  lindsley 
second  vice-president,  and  L>r.  Irving  A.  Watson 
secretary,  for  the  coming  y€»ar. 

—  Pretty  much  the  whole  of  the  September 
number  of  the  Journal  of  the  Society  for  psychical 
research  is  devoted  to  an  interesting  tale  of  a 
'  Imuuted  house.* 

—  Arrangements  are  being  made  at  Newcastle- 
upon-TjTie  for  holding  there  a  mining,  engineer- 
ing, and  industrial  exhibition  (international  and 
colonial)  in  18^7,  to  mark  the  jubilee  year  of  the 
reign  of  the  queen. 

—  Dr.  Schweinfurth  has,  says  iVafure,  addressed 
to  all  Europeans,  esi)ecially  physicians,  residing  in 
E^ypt,  an  inquiry  as  to  whether,  so  far  as  tliey 
are  aware,  families  of  northern  origin  settling  in 
Egypt  do,  or  do  not,  die  out  within  three  genera- 
tions, or  whether  the  race  is  cai)able  of  being  per- 
petuated beyond  that  limit. 

—  It  is  stated  by  the  London  Engineering  that 
a  dirigible  balloon  of  colossal  dimensions  has  been 
for  some  time  in  course  of  construction  in  Berlin. 
It  is  tTOO  feet  in  length,  50  feet  in  diameter,  and 
weighs  43,000  pounds.  The  propelling  power  con- 
sists of  two  steam-engines  of  50  horse- power  each. 

—  In  a  recently  patented  soda-motor,  intended 
for  use  oil  street-railways,  the  process  of  generat- 
ing steam  is  as  follows :  the  caustic  soda,  which 
is  contained  in  a  reservoir  surrounding  the 
steam-boiler,  is  raised  to  a  high  initial  temperature 
by  means  of  jets  of  burning  gas  or  (letroleum, 
thus  evaiwrating  all  moisture  from  the  soda.  The 
heat  from  the  soda  proihices  steam  in  the  boiler, 
which  is  applied  to  an  ordinary  engine ;  the  ex- 
haust steam  from  the  engine  is  then  absorlied  by 
the  soda,  producing  heat  sufficient  to  generate 
steam,  until  the  soda  is  supercharged  with 
moisture,  when  the  jets  of  flame,  which  in  the 
mean  time  have  been  dispensed  with,  are  again 
ignited  to  regenerate  and  reheat  the  soda.  The 
operation  may  be  repeated  continuously.  This 
is  a  modification  of  the  soda-motors  which  have 
been  in  use  several  years  past  in  this  country  and 
in  Europe. 


LETT  bins  TO  THE  EDITOR, 

*»*Corre*iMndent»  are  requested  to  be  a»  brie/  a*  ix>aMMe.    The 
terlter'B  name  it  in  all  cnte*  required  a»  proof  of  gtwd  faith 

How  astronomers  may  work. 

In  your  issue  of  Oct.  15, 1  notice  the  reply  of  Pro- 
fe8»or  Holden  to  your  comment  on  his  scheme  of 
inviting  the  leading  astronomers  of  the  world  to  visit 
Mount  Hamilton,  one  at  a  time,  to  use  the  Lick  tele- 
scope when  not  in  use  by  the  regular  observers.  I 
think  Professor  Holden  is  unfortunate  in  his  selection 
of  examples  of  good  work  done  at  high  elevations. 
E%ch  one  of  his  examples  mi^ht  be  quoted  as  an  in- 
stance where  excellent  results  were  gained  as  the 
reward  of  ron(inifoti«  work  by  a  skilled  observer, 
using  the  instrument  with  which  he  was  most  t'amiliar, 
and  in  a  field  of  research  where  his  powers  of  obser- 
vation were  qt  their  best.  Probably  we  should  know 
less  than  we  now  know  about  radiant  energy,  if  Mr. 
Burnham  had  gone  to  Mount  Whitney  to  use  the 
bolometer,  in  place  of  Professor  Langley  and  Mr. 
Keeler.  And  we  may  be  quite  certain  Professor 
Langley  would  not  havo  added  to  his  reputation, 
had  he  gone  to  Mount  Hamilton  to  use  Mr.  Bum- 
ham's  telescope,  searching  for  double  stars.  Doubt- 
less, many  men  will  be  gUd  to  have  an  opportunity 
to  look  through  the  Lick  telescope,  to  note  how 
familiar  objects  appear  whon  seen  with  an  instru- 
ment of  its  anticipated  perfection  and  power.  But 
it  does  not  seem  possil>le  that  any  results  of  scientific 
value  can  be  obtained  from  such  scrappy,  disjointed 
work  as  is  proposed  by  Professor  Holden.  T. 

New  York,  Oct.  19. 


Larval  amblystomas  for  laboratoty  work. 

During  the  past  summer  I  have  sent  to  the  Smith- 
sonian institution  several  hundred  living  specimens 
of  larval  and  adult  amblystomas.  These  were  to 
meet  the  demand  for  these  important  forms  on  the 
part  of  special  workers,  and  the  biological  laboratories 
both  in  this  country  and  Europe,  a  number  of  them 
having  been  sent  to  M.  Chauvin  in  Germany. 

Quite  recently,  however,  I  have  received  a  num- 
ber of  other  applications  from  colleges  and  other 
points,  requesting  a  few  specimens  of  these  animals 
for  their  investigations,  and  for  the  use  of  biological 
students.  To  meet  these  latter  demands,  I  send  by 
express  to-day  an  unusually  fine  lot  of  some  two  hun- 
dred and  fifty  living  larval  amblystomas,  and  two 
adults,  to  Professor  Baird,  at  the  Smithsonian  insti- 
tution, Washington,  DC,  where,  if  proper  appHca- 
tion  be  made  for  them,  I  am  assured  they  will  be 
sent  to  any  point  in  accordance  with  the  regulations 
governing  the  distribution  of  such  material  from 
that  institution.  R.  W.  Shufbldt. 

Fort  Wingate,  N.  Mex.,  Oct.  8. 


Polydactylism. 

An  instructive  example  of  this  abnormity  was 
under  my  observation  at  about  the  time  Dr.  LeConte 
published  his  interesting  letter  upon  the  subject 
{Science,  Aug.  20),  and  Mr.  John  B.  Smith  of  the  U.S. 
national  museum,  in  a  subsequent  number,  added 
his  own  observations  {Science ,  Sept.  8)  in  regard  to  it. 

The  case  I  refer  to  is  that  of  a  man  (F.  0.)  living 
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near  Fort  WiagBtc.  N.  M«z.  He  is  about  thirty- 
five  years  of  age,  and  comes  from  a  Uormon  family, 
and  le  polydactylous  upon  both  hands.  His  father's 
hands  were  normal  ;  but  his  father's  twin  brother 
had  bud-like,  naillegs,  supernumerary  little  fingers, 
without  any  bones  in  them.  There  are  fourteen 
children  in  his  father's  family,  seven  of  whom  have 
normal  hand?,  while  the  remainiog  seven  have  either 
a  surplus  number  of  fingers  or  toes,  A  sister  older 
than  himself  had  both  extra  little  fiogers  and  toee, 
but  they  had  no  bones  in  them  ;  indeed,  he  is  the 
only  one  of  the  children  that  possessed  them  in  that 
decree  of  perfection.  Tvo  fiisters  younger  than  him- 
self had  supernumerary  little  GngerH  and  toes,  and 
two  of  his  younger  brothers  had  aiuiplj  the  boneless 
little  fingers,  while  their  feet  were  normal.  There  is 
no  history  of  polydaetf  lism  on  his  mother's  side,  and 
he  has  no  recollection  of  the  condition  prior  to  his 
father's  twin-brother. 


I  carefully  examined  these  additional  little  fingers 
in  the  man  in  question  and  present  with  this  letter, 
in  fiir  I,  the  palmnr  aspect  of  big  left  hand  the 
member  upon  which  it  was  beet  developed  It  has 
two  joint*  the  ilittal  ooe  being  somewhat  flexed  upon 
the  proximal  one  when  the  band  is  at  rest,  but,  as 
the  finger  is  supplied  by  both  a  good  flexor  and  ex- 
tensor tendon,  it  can  be  readily  moved  independent 
of  the  normal  digits.  These  tendons,  as  well  as  I 
could  ascertain,  were  branch  offshoots  of  the  tendons 
of  the  flexor  snblimis  digitorum  and  the  extensor 
minimi  digiti  respectively. 

The  proximal  Bead  of  tba  first  phalanx  articulates 
with  an  extra  metacarpal  head,  which  branchea  from 


the  metacarpal  bone  of  the  little  Sn^er  proper,  to  the 
outer  side  at  its  own  distil  head,  and  rather  on  tha 
external  aspect  of  the  side  of  the  shaft.  No  doubt 
the  arterial  supply  of  this  extra  little  Soger  corre- 
sponds to  the  similar  branches  of  the  deep  and  super- 
ficial palmar  arches,  and  an  offshoot  from  the  littlo- 
finger  braucb  o(  the  posterior  carpal  at  the  back  of 
the  hand,  which  go  to  the  little  finger  proper. 

A  perfectly  formed  nail  is  found  upon  both  of  theae 
supernumerary  digits  ;  though  in  some  particulars 
the  extra  digit  of  the  right  hand  is  not  as  near  like 
a  normal  finger  as  the  one  I  have  figured  on  the  left, 
more  especially  in  points  of  mobility  and  slie. 

Several  years  ago  I  saw  a  very  remarkable  case  of 
polydflctylism  in  a  man  of  about  Forty-five  yettrs  of 
age,  an  ignorant  Irish  farm-hand  ;  and  I  could  get 
nothing  of  the  historv  of  the  inheritance  of  it  from 
him.  This  man  (t*. 'u.)  had,  articulating  with  the 
distal  head  of  the  proximal  phalanx  of  pollex,  tvo 
small  and  superaamerary  thumbs,  which  faced  each 
other,  as  I  have  drawn  them  in  fig.  3.  Each  of  these 
had  two  joints  and  perfect  nails,  and  was  evidently 
supplied  with  special  branch  slips  of  tendons;  as  I 
have  frequently  seen  the  man  use  tbem  as  a  kind  of 
pair  of  forceps,  and  pick  up,  if  he  chose,  his  pipe 
with  them.  If  I  recollect  rightly,  both  hands  wero 
similarly  deformed.  The  only  other  record  I  have 
ever  made  of  this  case  was  in  16T2.  when  I  drew  > 
rough  sketch  of  it  for  Prof.  Burt  O.  Wilder  at  Ithaca 
who  was  at  that  time  interested  in  such  matters,  and 
making  a  special  collection  of  such  data,  and  defor- 
mities of  tbese  members. 

Supernumerary  thumbs  occur  elsewhere  on  the 
baud,  as  in  the  cane  I  have  drawn  in  fig.  3.  This 
w-asabay  soho'ilmateof  mine(J,  0.  D.),  now  a  promi- 
nent artist  in  New  York,  and  it  was  early  removed 
during  childhood  by  amputation.  If  I  remember 
correctly,  liis  father's  and  mother's  hands  v 


tect,  and  the  deforjiity   only  c 
his  own  hands. 

Among  tbe  vertebrates  below  mi 
meet  with  cases  of  poly  dactyl  ism. 
brates,  as  we  know,  numbers  of  ci 
duplicature  of  entire  limbs,  1 

Fort  WiDitale.  N.  Uei..  Oct.  ;. 
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PsjchologT  of  the  bear. 

In  ficiVnt'e  for  Aug.  37  is  an  interesting  letter  from 
Janes  P,  Marsb  upon  the  psychology  of  tbe  polar 
bear,  Tbe  following  item,  beaiing  upon  the  same 
subject,  is  going  the  rounds  of  the  press,  and  may  be 
of  interest  to  those  familiar  with  the  ways  of  auimali 
in  general,  and  bear^  in  particular  :  A  bear  bad  been 
having  a  merry  time  among  the  s'^eep  of  the  fsrmen 
of  Clarendon.  New  Bruuswick,  during  the  summer. 
All  attempts  tit  catch  tLe  beast  failed.  Last  week  a 
trap  wad  set,  and  a  fence  erected  so  that  he  would 
have  to  step  into  tbe  trap  in  order  to  get  at  the  bait. 
Bruin  surveyed  the  situation,  and  concluded,  after 
some  study,  that  he  c<iuld  get  over  better.  He  want 
to  tbe  rear  of  the  enclosure,  dug  a  deep  hole  under 
the  tiap.  and  then  overturned  it.  thus  securing  the 
bait  without  any  injury  to  himself.  Not  to  be  out- 
witted by  a  bear,  the  farmers  tried  again.  Tbe  old 
trap  was  left  where  it  was,  and  another  placed  where 
the  bear  got  through  before.  The  ruse  worked  Uke 
a  charm.  Bruin  came  along,  snuffed  at  the  bait,  and, 
recollecting  bis  previous  success,  determined  to  try 
the  back  entrance.     He  did  not  see  the  second  trkp. 
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and  coolly  put  his  foot  into  it.  He  was  there  next 
day,  full  of  wrath,  and  a  bullet  put  an  end  to  his  ex- 
istence. H.  J.  T. 

Millerite. 

I  wish  to  place  on  record  the  occurrence  of  the 
mineral  millerite  in  the  Keokuk  beds  of  the  subcar- 
boniferous  rock  of  Iowa.  I  have  just  received  a  few 
specimens  of  rock  blasted  out  when  the  government 
was  deepening  the  channel  at  the  *  rapids  *  in  the 
Mississippi,  above  Keokuk,  some  years  ago.  The 
specimens  show  cavities  in  the  limestone,  partially 
611ed  with  calcite  crystals,  mostly  of  the  scalenohe> 
dral  form.  In  some  instances  these  crystals  carry 
very  l^autiful  thread-like  crystals  of  millerite. 
They  are  usually  aggregated  in  the  form  of  cones, 
the  apices  of  which  are  almost  solid  on  account  of 
the  threads  being  so  close  together,  while  at  the  bases 
of  the  cones  they  are  much  farther  apart. 

The  occurrence  seems  to  be  in  every  way  similar  to 
the  occurrence  of  the  same  mineral  at  St.  Louis,  Mo. 
A  few  small  crystals  of  tetrahedral  chalcopyrite  are 
also  present.  Ebasmtts  Haworth. 

PeDD  college,  Oskaloosa,  lo.,  Oct.  0. 


Allig^ators  in  the  Bahamas. 

Catesby,  in  his  '  Natural  history  of  Carolina,  Flor- 
ida, and  the  Bahama  Islands,*  published  about  a  cen- 
tury ago,  speaks  of  having  seen  alligators  on  the 
Island  of  Andros  in  this  group.  At  present  there  are 
none,  and,  with  the  object  of  finding  out  if  there  was 
any  tradition  current  bearing  upon  the  subject,  I 
made  inquiries  through  the  medium  of  the  Nassau 
guardian.  In  answer  to  niy  questions,  I  lately  re- 
ceived from  the  rector  of  Inagua,  at  the  extreme 
south-east  of  the  grobp.  a  letter,  in  which  he  men- 
tions that  stories  of  alligators  having  been  drifted  on 
logs  of  mahogany,  and  thrown  up  on  the  shores  of 
the  island,  are  common,  but  that  he  had  not  been  able 
to  verifv  any  of  them  However,  a  few  days  previ- 
ous to  the  date  of  the  letter,  while  on  a  visit  to  one  of 
the  settlements,  Mr.  de  Glauville  (the  rector)  was 
shown  the  skin  of  an  alligator  eight  feet  long  from 
tip  to  tip,  which  had  been  shot  on  shore  a  day  or 
two  before  by  a  man  whose  name  is  given.  Many 
logs  of  mahogany  had  been  cast  up  on  the  shores  of 
Inagiia  about  that  time ;  but  the  alligator  had  not 
been  observed  to  land,  and  had  been  seen  on  shore 
several  times  before  it  was  shot. 

There  seems,  however,  to  be  no  reasonable  doubt 
that  the  alligator  was  drifted  by  the  current  from 
the  south-east tf>  Inagua,  on  a  lug  of  mahogany  from 
San  Domingo,  the  nearest  place  in  which  alligators 
are  found.  This  means  that  it  travelled  a  distance 
of  from  one  hundred  to  one  hundred  and  fifty  miles. 
With  regard  to  the  occurrence  of  alligat«)r8  on  An- 
dros, Catesby  was  a  very  accurate  observer,  and 
there  seems  to  be  no  reason  for  doubling  his  state- 
ment. These  alligators  would  appear  to  have  been 
carried  on  drift-wood  from  the  north-west  coast  of 
Cuba,  a  distance  of  three  hundred  miles,  by  the  Gulf 
Stream,  and  cast  on  the  edge  of  the  Great  Btihama 
Bank,  whence  local  currents,  aided  by  the  wind, 
might  have  carried  them  to  the  west  coast  of  Audrus. 
The  absence  of  traditions  on  the  subject  may  be 
owing  to  the  fact  that  the  present  inhabitants  of 
Andros  are  principally  dtscendants  of  persons  who 
settLd  there  at  a  period  subsequent  to  Catesby*s 
vijiit. 


These  instances  of  the  dispersion  of  large  animals 
by  means  of  oceanic  currents  may  be  of  interest  to 
those  of  your  readers  who  study  the  question  of  the 
geographical  distribution  of  animals. 

While  on  the  subject  of  Andros,  may  I  be  allowed 
to  mention  two  rather  curious  superstitions  current 
among  the  inhabitants  of  that  interesting  island  I 
The  interior  of  the  northern  part  of  the  island  con- 
sists of  swamps  and  lakes,  interspersed  with  patches 
of  rocky  f^round  on  which  the  Bahama  pine  (P.  ba- 
hamensis)  grows  thickly.  The  negroes  have  a  great 
dislike  to  entering  these  pine-woods  alone,  or  even  in 
small  companies  ;  for  they  say  that  a  peculiar  race 
of  malevolent  beings,  called  'little  people,'  inhabit 
the  trees.  These  creatures  are  said  to  be  like  tiny 
men  covered  with  hair.  They  sit  on  the  pine- boughs, 
and  if  a  man  notices  them,  and  points  them  out  to 
his  companions,  the  whole  party  is  rendered  immov- 
able for  a  day  and  a  night;  but,  if  fire  is  thrown  at 
the  *  little  people,'  they  disappear  without  doing  any 
harm. 

The  other  superstition  also  relates  to  the  pine- 
woods.  Creatures  like  enormous  hairy  men,  called 
by  the  negroes  *  Tayhoos,'  are  said  to  march  about 
the  woods  in  '  schools,'  the  largest  coming  first ;  and 
'  when  dey  cotch  you,  dey  tear  you.'  These  things 
are  naturallv  much  more  dreaded  than  the  'little 
people.'  It  looks  am  if  their  name  had  been  given  by 
some  traveller  familiar  with  *  Gulhver's  travels,' 
and  struck  with  the  resemblance  between  them  and 
the  terrible  creatures  of  Swift's  imagination. 

Both  of  these  superstitions  would  appear  to  be  tra- 
ditions of  the  land  from  which  the  negroes  originally 
came.  The  *  little  people  '  are  probably  a  recollec- 
tion of  the  small,  arboreal  monkeys,  while  the  *  Yay- 
hoos '  represent  the  gorillas,  of  West  Africa. 

JoH.x  Gardiner. 
Nassau,  Bahamas,  Bept.  17. 


Earthquake  sounds. 

In  answer  to  your  correspondent  who  asks,  in  the 
last  number  of  Science,  for  some  explanation  of  the 
sounds  which  often  precede  and  accompany  an  earth- 
quake shock,  I  would  offer  the  following  brief  state- 
ment, condensed  from  Mallet*s  discushion  of  accom- 
panying tremors  and  sounds  (Report  on  Neapolitan 
earthquake  of  1857,  vol.  ii.) :  Considering  a  rent  or 
fissure  to  form  in  rock  and  rapidly  enlarge,  its  for- 
mation is  commenced  and  ended  by  tremors  of  very 
small  amplitude,  while  the  waves  of  amplitude  great 
enough  to  produce  the  ordinary  effects  of  an  earth- 
quake shock  cannot  be  generated  till  after  the  focal 
cavity  is  enlarged  to  a  certain  amount.  Waves  of 
sound  probably  accompany  the  rending  of  the  entire 
fissure  :  if  the  velocity  of  inceptive  rending  be 
sufficient,  the  s.iund  waves  set  out  the  earliest  of  all, 
and,  travelling  through  solid  rock  with  a  far  greater 
velocity  than  in  air,  often  reach  the  ear  before  the 
tremors  of  the  earthquake- wave  itself  are  noticed. 
Thus  an  observer  often  first  hears  a  low  and  distant 
rumbling,  then  feels  the  tremors  before  the  shock, 
then  the  great  shave  of  the  shock  itself,  and,  lastly, 
the  tremors  with  which  it  departs  along  with  the 
sound.  The  order  of  the  phenomena  roust  also  de- 
pend largely  upon  the  distance  and  form  of  the  focal 
cavity  ;  the  inclination  of  its  plane  towards  or  away 
from  the  observer  ;  and  many  other  circumstances, 
such  a^  the  physical,  geological,  and  to|>ographicai 
character  of  the  intervening  country. 

It  is  extremely  desirable  that  your  correspondent. 


370 


SCIENCE. 


[Vol.  VUL,  No.  104 


and,  indeed,  any  others  who  have  any  interest  in  the 
solution  of  the  extremely  intricate  problems  con- 
nected \%ith  the  study  of  such  phenomena,  should 
send  their  observations  to  the  U.  S.  f^eological  sur- 
vey. Very  many  observers  who  could  easily  jrive 
information  which  mig^ht  be  of  great  value  when 
compared  with  other  reports,  often  hesitate  to  do  so 
becaufe  in  itself  it  seems  too  va^ue  or  meacrre  to  be 
worth  the  trouble.  Everett  Hatden. 

IT.  S.  geological  survey,  Oct.  18. 


Barometer  exposure. 

In  connection  with  the  recent  discussion  of  barom- 
eter exposure,  the  following  results  of  observa- 
tions made  durine  the  high  wind  of  Oct.  14  may  be 
of  interest.  The  baromt^ters  are  kept  in  the  transit- 
room,  east  wing,  of  the  observatory,  and  windows  at 
north  and  south  were  open  at  the  top  a  foot  or  more, 
allowing  free  access  of  outside  air. 

At  7  o'clock  A.M.  the  reduced  barometer  reading 
was  29.181  inches,  the  lowest  for  many  mouths.  At 
10  (/cluck,  when  the  wind  (directly  from  the  west), 
as  indicated  by  a  Robinson's  anemometer  and  Gib- 
bon's recorder,  suddenly  increased  from  five  to  thirty 
miles  per  hour,  the  reduced  height  was  29.199  ;  and 
a  constant  increase  was  observed  for  the  remainder 
of  the  day,  although  the  wind  velocity  was  nearly 
constant  for  four  hours. 

I  carefully  examined  the  barometer  (Qreen,  No. 
2006)  for  sudden  changes  in  height,  and  was  able 
repeatedly  to  detect  and  measure  with  the  vernier 
oscillatioDS  of  .02  of  an  inch,  and  at  one  time  a 
movement  of  .029  of  an  inch.  The  majority  of 
these  oscillations  did  not  last  over  1.5  seconds  ;  a  few 
as  long  as  2  seconds. 

It  was  noticed  in  nearly  every  instance  that  the 
oscillation  did  not  follow  immediately  upon  each  g^st 
of  wind,  but  about  five  or  six  seconds  later.  It  is 
possible  that  the  situation  of  the  east  wing,  shel- 
tered by  the  main  building  and  dome,  may  have  in- 
fluenced the  result.  Chas.  A.  Bacon. 

Beloit,  Wis.,  Oct.  15. 


A  large  squid. 

The  U.  S.  fish  commission  schooner  Grampus, 
which  recently  arrived  at  Wood's  HoU  from  a  cmise 
to  the  eastern  fishing- banks,  brought  in,  among 
other  things,  a  fine  specimen  of  the  large  broad- 
finned  ^quid,  Stenoteuthis  megaptera,  VerriU.  Al- 
though much  smaller,  this  is  next  in  size  to  the  giant 
squids,  and  much  larger  than  the  common  varieties. 
The  one  brought  in  by  the  Grampus  is  the  first  per- 
fect specimen  obtained  in  this  country,  and  the 
second  of  its  kind  in  the  world.  It  is  also  slightly 
the  largest,  and,  because  it  was  taken  alive,  is  prob- 
ably the  best  preserved  specimen  extant. 

The  first  known  8]^ecimen  waa  cast  ashore  near 
Cape  Sable  a  number  of  years  ago,  and  is  now  in  the 
Provincial  museum  at  Halifax.  Since  then  four 
fragments  of  this  species  have  been  obtained  by  the 
Gloucester  fishermen,  and  presented  to  the  national 
museum,  these  consisting  only  of  jaws  and  single 
arms.  It  therefore  follows  that  the  fine  specimen  of 
thid  animal  which  has  now  been  secured  by  the  fish 
cooimission  will  be  a  valuable  acquisition  to  the  col- 
lections in  the  national  museum. 

It  was  caught  on  a  squid  jig  of  the  ordinary  pat- 
tern, by  John  F.  McDonald,  one  of  the  crew  of  the 


schooner  Mabel  Lei^hton,  of  Gloucester,  on  the  night 
of  Sept.  25,  while  he  was  fishing  for  the  common 
squid,  Ommastrephes  illecebrosus.  At  that  time  the 
vessel  was  cff  the  southern  part  of  L^e  Have  Bank, 
in  north  latitude  42^  45',  and  near  the  64th  meridian 
of  west  longitude.  When  fresh,  the  total  length  of 
the  specimen  was  fifty-two  inches  from  tip  of  tail  to 
extremity  of  longest  pair  of  tentacles,  while  its  lar- 
gest circumference  was  fifteen  iocbps.  The  Halifax 
specimen  was  forty- three  inches  long  from  tip  to  tip, 
after  having  been  in  alcohol  several  days. 

On  the  next  day  after  the  squid  was  caught,  the 
Mabel  Leighton  met  with  the  Grampus,  and  Captain 
Greenwood,  of  the  former  vessel,  presented  the  ani- 
mal to  the  officers  of  the  fish  commission  schooner. 

In  this  connection  it  is  only  just  to  remark  that 
the  Gloucester  fishermen  have  exhibited  a  very  intel- 
ligent interest  in  making  collections  for  the  commis- 
sion. They  are  frequently  able  to  detect  peculiarities 
in  unfamiliar  species,  and  to  save  rarities.  In  con- 
sequence, their  *  aids  to  science  '  have  been  of  great 
value  to  many  specialists  in  their  study  of  the  marine 
fauna  off  our  coasts.  J.  W.  Coli«ins. 

Wood's  Boll,  Oct.  15. 


Visual  illusion. 

In  Science,  No.  176,  doubt  is  expressed  concerning 
the  visual  illusion  noticed  by  M.  Charpentier  before 
the  French  academy  :  **  After  a  small,  feebly  illumi- 
nated object  has  been  attentively  viewed  for  some 
time  in  complete  darkness,  it  will  often  appear  to 
move  in  some  determined  direction  in  the  field  of 
vision,  at  a  speed  varying  from  two  to  three  degrees 
per  second,  and  sometimes  through  a  distance  sub- 
tended by  an  angle  of  thirty  degrees  or  more."  This 
illusion  has  been  frequently  noticed  by  me  during 
the  last  fifteen  or  twenty  years.  The  motion  is  usu- 
ally vertically  upward ;  occasionally  the  object  seems 
to  retrace  its  path,  moviug  downward,  but  only  after 
very  attentive  observation.  Recently  I  have  made 
repeated  trials  of  this  illusion,  with  exactly  the  same 
results  as  were  obtained  years  ago,  before  I  had 
made  the  eye  a  subject  of  special  study. 

A.  H.  COLB. 

Htghtstown,  N.J.,  Oct.  16. 


The  significance  of  coincident  weather-condi- 
tions. 

On  Oct.  14  there  was  an  outbreak  of  violent  storms 
in  Europe  and  America.  As  was  suggested  in  my 
letter  published  in  Science  for  Aug.  13,  such  an 
event  affords  an  opportunity  to  test  the  theory  that 
there  is  a  relation  of  some  sort  between  disturbances 
on  the  sun  and  storms  on  the  earth.  If  this  relation 
does  exist,  the  sun  should  be  disturbed  in  proportion 
to  the  magnitude  of  these  exceptional  atmospheric 
movements.  That  this  was  the  case  on  Oct.  14  is 
shown  by  the  fact  that  on  that  day  there  was  an  ex- 
tremely rapid  formation  of  spot-groups  in  the  sun's 
eastern  quadrant.  On  Oct.  15  the  number  increased 
to  such  an  extent  that  on  the  16th  the  entire  gronp 
was  fairly  comparable  to  that  which  was  visible  dur- 
ing the  great  storms  in  May.  During  the  great  golf 
storm  just  previous  to  Oct.  14,  there  had  been  vari- 
ous solar  disturbances  which  upon  that  date  had  dis- 
appeared, for  the  most  part,  by  solar  rotation. 

M.  A.  Vkkdee. 
Lyons,  N.Y.,  Oct  16. 
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THE  PROGRESS  OF  NEW  ZEALAND, 

The  very  interesting  paper  by  Sir  Robert  Stout, 
premier  of  the  colony  of  New  Zealand,  lately 
read  before  the  Statistical  society  of  London,  and 
now  published  in  tlie  journal  of  that  society,  de- 
serves a  wide  notice,  not  only  because  of  the 
interest  of  the  facts  and  figures  adduced,  but  be- 
cause of  the  scientific  way  in  which  they  are 
exhibited  and  discussed. 

New  Zealand  has  passed  through  several  dis- 
tinct econonnc  eras,  said  the  s])eaker.  In  the 
earliest  days  it  was  looked  upon  as  the  seat  of  the 
whale-fishery  in  the  Pacific,  and  whalers  from  all 
parts  of  the  world  were  fouud  in  its  harbors. 
Following  the  whale-fishers  came  traders  who 
bartered  with  the  IVIaoris.  After  this  came  the 
settlements  founded  by  the  New  Zealand  company; 
and  the  result  was  the  active  pursuit  of  agricul- 
ture, the  products  being  sold  to  the  gold-diggers 
of  Victoria.  Pastoral  pursuits  also  became  of  im- 
portance, and  an  ezix)rt  trade  of  considerable 
amount  sprang  up.  But  in  1861  the  gold-fields  in 
Otago  were  discovered  ;  and  tlie  rush  of  adven- 
turers to  New  Zealand  soon  swelled  the  population 
to  such  an  extent  that  there  was  a  home  consump- 
tion for  every  thing  that  could  be  raised,  and  not 
only  did  exports  cease,  but  food-supplies  bad  to  be 
obtained  from  abroad  ;  and  while  Cliili  and  South 
Australia  provided  wheat  and  flour,  England  was 
drawn  on  for  dairy-products,  hams,  etc.  After 
1864  agriculture  in  New  Zealand  developed  much 
more  rapidly,  and  more  lately  a  number  of  manu- 
facturing industries  have  been  built  up. 

At  the  end  of  1884  the  colony's  population  was 
564,804,  of  whom  806,667  were  males,  and  257,687 
females.  In  addition,  there  are  perhaps  45,000 
Maoris.  In  1881,  when  an  accurate  census  was 
taken,  45.60  per  cent  of  the  population  were  bom 
in  New  Zealand,  and  the  percentage  of  native- 
bom  Ne  w-Zealanders  goes  on  increasing.  Accord- 
ing to  the  same  census,  41.5  per  cent  of  the  inhab- 
itants belonged  to  the  Church  of  England,  28.00 
were  Presbyterians,  and  14.08  Roman  Catholics. 
In  1884  the  colony's  birth-rate — proportioned  to 
each  1,000  of  the  ix)pulation  —  was  85.91  ;  the 
death-rate,  10.30  ;  the  marriage-rate,  6.87.  This 
marriage-rate  is  lower  than  that  of  any  of  the 
other  Australasian  colonies.  Of  those  whose  occu- 
pation was  determined  by  the  census  enumerators, 


we  find  that  70,926  were  engaged  in  trade,  com- 
merce, and  manufactures ;  54,447  in  agricultural 
and  pastoral  pursuits  ;  14,278  in  mining  ;  10,288 
in  the  educated  professions  ;  41,685  in  ordinary 
labor,  domestic  service,  and  miscellaneous. 

Eklucation  is  well  care<l  for  under  the  general 
education  act  of  1877.  Of  persons  between  fifteen 
and  twenty  years  of  age,  97.48  per  cent  are  able 
both  to  read  and  write  :  after  twenty  years  there 
is  a  decrease  in  this  percentage,  but  it  is  slight. 
There  are  24  secondary  schools  in  operation  in  the 
colony,  the  number  of  pupils  enrolled  being  2.577, 
and  the  annual. ex]K>nditure  on  secondary  educa- 
tion 71,517  pounds  sterling.  New  Zealand  univer- 
sity is  solely  an  examining  body :  it  confers  degrees, 
but  employs  no  teacliers.  The  teaching-work  of 
the  university  is  done  by  five  affiliated  institutions 
at  Dunedin,  Christchurch,  Auckland,  and  Nelson. 
The  number  of  university  students  in  1884  was 
409,  and  the  expenditure  for  university  education 
£26,815.  Tlie  expenditure  in  primary  education 
was  £868,816  (including  £49,769  on  buildings),  the 
number  of  pupils  enrolled  amounting  to  96,840. 
The  colony  supports  one  civil  |K)liceman  to  every 
1,293  of  population.  The  number  of  oftences 
against  the  person  was,  in  1884;  871,  or  1.57  per 
1 ,000  of  population  ;  and  the  proportion  of  offences 
against  property,  2.14  per  1,000.  This  is  a  better 
showing  than  that  made  by  any  of  the  neighbor- 
ing colonies.  The  amount  of  juvenile  crime  is 
very  small ;  and  Sir  Robert  Stout  attributes  that  to 
the  elaboration  of  the  industrial  school  system, 
now  a  permanent  institution  in  the  colony. 

The  government  has  three  industrial  schools 
under  its  control,  and  also  occasionally  supports 
children  at  private  institutions.  Children  com- 
mitted under  the  industrial  school  system  are  of 
i\\ree  classes  :  1°,  those  who  have  themselves  done 
wrong ;  2°,  those  who  were  in  destitute  circum- 
stances ;  3°,  those  whose  parents  have  either  done 
wrong  or  neglected  them.  Tlie  total  number  com- 
mitted in  1884  was  313. 

As  to  illegitimacy,  —  a  test  often  applied  to 
determine  the  morality  of  a  community,  —  New 
Zealand  compares  favorably  with  other  colonies, 
though  there  is  an  increase  in  illegitimate  births  as 
the  colony  grows  older,  and  as  tlie  population 
grows  more  dense  in  the  cities.  In  1884  the  ille- 
gitimate births  averaged  2.95  for  every  100. 

The  larger  settlements  are  well  supplied  with 
libraries  and  museums,  and  the  desire  for  read- 
ing-matter is  increasing.     In  1884  books  to  the 
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value  of  £115,246  were  imported.  This  does  not 
include  magazines,  newspapers,  and  books  sent  by 
post.  There  are  172  newspapers  published  in  the 
colony,  —  49  daily  and  91  weekly,  bi-weekly,  and 
tri- weekly,  —  or  1  to  every  3,281  inhabitants.  In 
England  and  Wales  tlie  ratio  of  newspapers  to 
population  is  1  to  18,828  ;  in  Ireland,  1  to  32,585  ; 
in  Scotland,  1  to  21,013 ;  and  in  the  United  States, 
1  to  4,656. 

New  Zealand  now  enjoys  direct  steam-commu- 
nication with  England  by  two  lines,  and  there  is 
a  fine  mail-service  running  monthly  to  San  Fran- 
cisco. In  1884  the  number  of  ships  entered  in- 
wards was  852  vessels  of  529,188  tons  :  of  these,  the 
United  States  was  represented  by  23  vessels  of  10,- 
935  tons.  The  shipping  outwards  was  872  ves- 
sels of  584,242  tons ;  of  these,  9  vessels  of  4,086  tons 
belonged  to  the  United  States.  The  value  of  tlie 
exports  was  7,091,667  pounds  sterling,  and  that 
of  the  imports  7,663,888  ix)unds  sterling. 

The  mining  interests  will  probably  increase  as 
new  capital  flows  in  to  enable  the  fields  —  other 
than  tlie  shallow  alluvial  deposits  —  to  be  worked. 
The  value  of  the  gold  product  since  the  opening 
of  the  mines  has  been  £42,368,192 ;  tlie  amount 
exported  in  1884  was  £988,953.  The  fall  in  copper 
has  had  an  injurious  effect  upon  the  copper-mines, 
and  their  production  has  been  very  large.  The 
main  development  of  the  past  twenty  years  in 
mining  has  been  the  production  of  coal.  In  almost 
every  province  of  the  colony  are  to  be  found  ex- 
tensive brown  coal  deposits.  In  1884  the  number 
of  tons  produced  was  480,831.  Tliere  is  a  strong 
probability  that  early  attention  will  be  paid  to 
silver,  shale,  tin,  and  the  other  mineral  develop- 
ments of  the  colony. 

In  1864  New  Zealand  exported  16,691,666  pounds 
of  wool :  in  1884  this  had  increased  to  81,139,018 
pounds.  In  the  same  time  tlie  number  of  sheep 
had  increased  from  4,937,273  to  14,056,266 ;  the 
number  of  cattle,  from  249,760  to  700,000; 
of  horses,  from  49,409  to  170,000 ;  of  pigs,  from 
61,276  to  over  200,000.  In  connection  both 
with  pastoral  and  agricultural  pursuits,  there 
has  grown  up  the  exporting  of  frozen  meats,  and 
this  has  encouraged  the  rearing  of  sheep  on  lands 
formerly  used  for  grain-raising. 

Tlie  area  of  land  alienated  from  the  crown  was, 
in  1864,  only  7,759,954  acres :  in  1884  it  amounted 
to  17,692,511  acres.  In  1884  no  fewer  than  6,391,- 
075  acres  were  under  crop  and  sown  grasses.  In 
1864,  as  was  stated  above.  New  Zealand  not  only 
exported  almost  no  agricultural  products,  but 
drew  its  food-supplies  largely  from  abroad.  But 
in  1884  the  exports  included,  wheat,  2,706,775 
bushels,  valued  at  £436,728 ;  barley,  128,450  bushels, 
worth  £25,138  ;  malt,  51,311  bushels,  worth  £14,- 


665 ;  and  oats,  2,474,613  bushels,  worth  £267,286. 
The  exports  also  included  £33,324  worth  of  flour, 
£53,536  worth  of  potatoes,  and  254,069  hundred- 
weight of  frozen  meat,  valued  at  £345,090. 

Agriculture  is  now  seeking  other  outlets :  or- 
chards are  being  planted,  tobacco  is  raised,  and  lin- 
seed is  now  produced.  The  area  of  forest-lands  is 
20,000,000  acres,  and  of  this  area  9,000,000  acres 
contain  useful  timber-trees. 

The  manufacturing  establishments  are  of  so 
recent  a  date  that  statistics  have  not  been  obtained 
concerning  them  ;  but  during  this  year  it  is  pro- 
posed to  determine  accurately  their  number,  the 
amomit  and  value  of  the  goods  jjroduced,  and  the 
number  of  workmen  employed.  For  manufac- 
turing purposes,  New  Zealand  has  the  unusual 
advantages  of  a  moderate  climate,  a  large  coal- 
deposit,  and  ample  water-supply  in  almost  any 
part  of  the  colony. 

The  wealth  and  material  prosperity  of  the  colony 
are  rapidly  increasing.  In  1881  there  were,  in  all, 
103,335  houses,  of  which  87,646  were  wooden.  In 
1884  the  savings  banks  had  on  deposit  £1,926,005, 
and  the  ordinary  banks  £9,372,004.  One  person  in 
every  seven  holds  a  life-assurance  ix>licy,  —  a  larger 
percentage,  probably,  than  obtains  in  any  other 
country.  The  value  of  the  personal  property  that 
is  taxed  is  40,000,000  pounds  sterling,  and  the  value 
of  tlie  real  property  held  by  the  colonists  is  75,- 
000,000  pounds  sterling.  1,527  miles  of  railway  are 
in  operation,  and  10,474  miles  of  telegraph-wires  : 
and  1,961  telephones  are  in  use.  The  number  of 
letters  carried  in  1884  was  16,611,959,  and  the  num- 
ber of  telegrams  sent  1,654,305.  Gras  is  used  in  27 
incorporated  towns.  The  colony's  revenue  in  1884 
was  £3,955,188,  and  its  expenditure  dC4,101,318. 
The  large  expenditure  was  due  to  the  fact  that 
large  sums  were  borrowed  for  the  prosecution  of 
public  works.  The  total  public  debt  is  £30,649,099, 
but  of  this  a  large  proportion  has  been  spent  on 
public  works  which  are  now  returning  a  good 
interest. 

Sir  Robert  Stout  predicts  that  this  splendid 
progress  will  be  maintained,  and  that  population 
will  rapidly  increase.  Agriculture  will  become 
more  varied  and  be  diligently  prosecuted,  dairy 
farming  will  come  into  prominence,  and  mining 
will  increase.  He  thinks,  too,  that  the  record  of 
the  next  twenty  years  will  show  an  advance  rather 
greater  than  less  than  that  which  his  valuable 
paper  describes. 


DISTRIBUTION  OF  POWER  BY  COM- 
PRESSED AIR. 

Am  at  a  pressure  of  forty -five  pounds  to  the 
square  inch  will,  in  the  near  future,  displace  steam 
as  a  motive  power  in  many  of  the  smaller  manu- 
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factiirinK  establishments  of  Birmingham.  England. 
The  air  will  bp  cnmpresH^  at  a  central  station, 
and  supplied  through  street  mains,  much  ns  (cas 
and  water  are  now  distrihuteil,  taking  the  piflce 
of  Bteam  for  driving  enKincs.  Steam  has  long 
been  distributed  from  a  central  stAtion  in  this  citj 
with  eennumy  and  safety,  and  there  is  no  reason 
why  comjireflBed  air  should  not  be  diHtril>ute*l  in 
a  similar  manner.  The  Birmingham  comt>any, 
which  has  chart;e']  itself  with  this  enterprise,  will 
beipn  operations  with  a  plant  i'a]iahle  of  supply- 
ing fifteen  thousand  hor8e-iM>trer,  aix  thousand  of 


single-acting  air-coiu pressors,  capable  together  of 
delivering  two  thousand  oubic  feet  of  air  per 
minute  at  forty-five  |ioimd8prc83ure.  will  be  driven 
by  each  i^ngine,  making  a  total  cu|)aclty  of  thirty 
thousand  cubic  feet  jier  minut«.  Six  million  gal- 
lons of  water  i)er  day  will  be  requireii  for  the  boil- 
ers and  condenst-TH. 

The  street  mains  will  b«  of  wrought  iron,  laid 
in  concrete  troughs  with  removable  covers,  not 
far  )i«low  the  surface  of  the  street.  Valve*  will 
lie  fixed  at  intervals  in  the  mains,  to  automati- 
cally shut  oS  the  air  in  case  a  section  of  pipe 


which  have  already  bei>n  contracted  for,  Tbe 
accompanying  illuslratiun  shows  the  district 
corercd  by  the  first  plant,  the  darker  portion  being 
that  which  will  be  fiist  supplied  witli  jiower.  This 
area  will  reijui  re  about  twenty-three  miles  of  mains, 
ranging  in  diameter  troui  seven  inches  up  to 
twenty-four.  Tlie  central  station  is  located  be- 
tween a  railroad  and  a  canal,  so  that  coal  and 
water  are  readily  obtainable.  The  coal  will  be 
converted  into  gas,  which  will  be  then  used  as 
fuel  under  the  boilers,  of  which  there  will  be  forty- 
five,  supplying  steam  to  fifteen  triple  expan.'ion 
engines  of  one  thousand  horse-power  each.    Six 


should  burst ;  the  same  valves  serving  as  stop- 
valves,  which  can  be  closed  by  hand,  if  desired, 
through  man-hules  in  the  street.  The  compressed 
air  delivered  to  customers  will  be  measured  by 
meters,  and  charged  for  by  the  thousand  cubic 
feet,  a  special  device  in  the  meter  compensating 
for  any  variations  in  pressure.  The  total  amount 
used  will  be  registere<l  on  a  dial  at  the  central 
station  by  electric  apparatus. 

A  paper  upon  the  Birmingham  compressed  air 
scheme  was  read  before  the  British  association  on 
Sept.  H  by  Mr.  J.  Sturgeon,  in  which  he  allowed 
that  the  large  number  of  engines  of  moderate 
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size  used  in  Birmingham,  often  intermittently, 
renders  the  system  peculiarly  applicable  to  that 
city.  iVl though  eacli  thousand  horse-power  at  the 
central  station  may  produce  only  five  hundred 
horfce-power  at  the  users'  engines,  it  will  displace 
fully  a  thousand  horse-power  of  small  boiler 
plant,  etc.,  while  the  centralization  of  the  power- 
producing  plant  admits  of  the  conversion  of  fuel 
into  power  under  conditions  most  favorable  to 
economy  and  efficiency. 


THE   MENTAL    FACULTIES  AND   SOCIAL 
INSTINCTS   OF  APES, 

A  WRITER  in  the  Eevue  scientifique  (Aug.  28, 
1886)  has  made  an  admirable  r^sum^  of  the  sug- 
gestive analogies  between  the  mental  habits  of 
the  higher  quadrumana  and  those  of  low 
savage  tribei>,  and  to  some  extent  of  civilized 
children.  The  imix)rtance  of  this  stage  in  mental 
evolution  has  not  been  overlooked  ;  but  much  of 
the  material  is  unreliable,  and  direct  observations 
by  good  observers  are  few.  Mme.  Clemence 
Royer  gives  copious  references  to  the  best  of  these 
observers,  and  thus  succeeds  in  making  a  useful 
presentation  of  the  subject  in  a  very  few  pages. 
Even  the  mere  summarv  which  is  here  to  follow, 
of  the  x)oints  in  common  to  the  ape  and  the  sav- 
age man,  will  be  sufficient  to  impress  one  with 
the  far-reaching  extent  and  real  significance  of 
this  comparison. 

Sociability  atid  the  famUy.  —  The  degree  of  so- 
ciability varies  greatly  in  different  species.  The 
gorillas  of  West  Africa  live  in  small  patriarchal 
families,  while  tlie  cynocephalus  and  many  Amer- 
ican species  live  in  troujies,  without  any  definite 
sexual  relations.  Savage  tribes  showing  each  of 
these  forms  of  family  life  have  been  described. 
Houzeau  remarks  that  the  patriarclial  system  is 
maintained  among  many  of  the  anthropoid  apes 
by  subordination  to  the  authority  of  a  chief.  Each 
group  has  but  one  chief,  —  an  adult  male.  The 
females  and  young  ones  are  subject  to  his  control 
until  they  tire  of  this  dependence,  and  abandon  or 
kill  the  ruler.  Among  the  chimpanzees  and  goril- 
las, even  smaller  families,  with  a  single  pair  at 
the  head,  are  found ;  and  here  the  feelings  of 
maternal  and  conjugal  love  are  developed  to  a 
high  degree.  Paternal  affection  is  rare,  but  many 
savages  do  not  recognize  the  right  of  the  father. 
It  is  common  to  find  them  tracing  descent  through 
the  female  line  only,  without  any  regard  to  pater- 
nal instincts.  Three  authenticated  examples  of 
conjugal  love  among  apes  are  recorded. 

Language.  —  By  this  term  must  be  understood, 
not  a  finished  systematized  speech,  but  simply 
some  rudimentary  mode  of  expressing  emotional 


and.  mental  states  by  sounds  and  gestures.  Apes* 
of  course,  have  cries  for  all  their  common  emo- 
tions, —  their  desires,  their  fears,  pains  and  pleas- 
"  ures.  These  cries  differ  considerably  in  different 
species.  Houzeau  records  an  instance  in  which 
the  animal  used  a  special  cry  when  it  was  dis- 
pleased by  having  an  object  given  to  it  which  was 
not  the  one  it  wanted. 

The  faculty  for  imitation  is  certainly  character- 
istic of  the  quadrumana,  and  has  given  us  the 
phrase  '  to  ape.'  It  is  a  trait  common  to  savages, 
to  children,  and  to  idiots  ;  in  short,  to  low-type, 
undeveloped  minds.  The  attitudes  and  general 
conduct  of  apes  are  so  human,  that  some  savages 
believe  that  it  is  only  out  of  spitefulness  that 
they  do  not  speak.  But  even  this  poverty  of 
sounds  is  not  without  parallel  in  savages  :  many 
have  a  very  meagre  alphabet  of  sounds,  and  help 
themselves  out  with  clicks  and  natural  noises. 
All  apes  (except,  perhaps,  the  orang-outang)  have 
voice  :  they  often  repeat  sounds,  which  are  usual- 
ly complex  articulations  involving  gutturals  and 
harsh  sounds,  with  little  variation.  But  the  New- 
Zealanders  lack  twelve  of  our  consonants,  and 
other  tribes  show  similar  imperfections.  And, 
curiously,  it  is  just  the  labials  so  often  found  ab- 
sent in  the  languages  of  the  lowest  species  of  men 
that  are  never  used  by  apes.  But  the  labial  m  is 
almost  the  first  sound  learned  by  the  civilized 
chief,  as  is  shown  in  the  word  *  mamma.* 

Apes  readily  understand  our  language  sufficient- 
ly to  be  tamed,  and  trained  to  astonishing  per- 
formances ;  and  they  are  guided  by  sound  as  well 
as  by  gesture.  Perhaps  they  understand  our 
language  somewhat  as  a  child  of  fifteen  or 
eighteen  months  understands  its  mother.  But  of 
course  they  lack  every  trace  of  a  method  of  re- 
cording mental  conditions.  If  the  most  primitive 
savage  had  not  had  some  sort  of  record-making, 
even  so  simple  as  the  Peruvian  quipuSt  we  could 
hardly  know  of  his  existence. 

The  phrase  of  Rabelais,  that  '  laughing  is  a 
peculiarity  of  the  genus  Homo,'  is  shown  false  by 
the  evidence  of  this  power  in  apes.  It  may  be 
noted  that  many  half -civilized  people  laugh  very 
seldom,  such  as  the  Turks.  One  can  readily  read 
the  expression  on  an  ape's  countenance.  They 
weep  too,  and  have  been  observed  to  frown. 

F^tes  and  funeral  rites.  —  Houzeau  likens  the 
assemblages  observed  among  the  quadrumana  to 
those  of  the  Hottentots  and  other  people.  The 
apes  of  South  America,  when  they  have  drained 
the  resources  of  a  certain  area,  have  a  re-union, 
before  they  decide  to  emigrate.  They  jump  and 
run  and  shout ;  the  males  running  along  the 
trees,  while  the  females  carry  the  young  ones 
in  their  arms.    Stories  are  told  of  the  regularity 
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with  which  such  re- unions  are  held.  In  Africa 
the  apes,  on  such  occasions,  collect  sticks,  and 
make  a  noise  by  hammering  on  the  trees :  the 
analogy  with  primitive  music- making  is  sufficient- 
ly evident. 

The  Chinese  tell  of  a  species  of  ape  that  ac- 
companies the  body  of  a  deceased  member  to  its 
final  resting-place,  but  this  may  be  doubted. 
The  Caifres  of  Africa,  however,  do  not  take  the 
trouble  of  burying  their  dead,  except  in  the  case 
of  chiefs  or  children. 

Weapons  and  contests, — Apes,  like  men,  tight 
and  kill  one  another.  The  leader  is  tlie  one  who 
has  shown  his  strength.  When  the  male  gorillas 
grow  up,  and  have  gained  the  full  degree  of  their 
power,  tliey  attack  the  old  ones,  and  do  not  leave 
the  field  until  the  issue  lias  been  decided.  The 
abandoning  of  the  aged  is  a  custom  in  many 
tribes.  Herodotus  records  it  of  certain  people  of 
Scythia.  The  gap  between  the  lowest  human 
morality  and  that  of  animals  is  small  indeed. 

Their  fights  are  mostly  hand  to  hand,  with  an 
active  use  of  their  canines,  though  some  species 
very  seldom  bite.  The  Spartans  are  said  to  have 
fought  with  tooth  and  nail  when  deprived  of  their 
arms.  The  gorilWs  method  of  attack  is  most 
nearly  human.  He  raises  a  cry  like  the  war- 
whoop  of  savages,  and,  beating  his  breast  with 
his  hands,  rushes  with  savage  ferocity  upon  his 
antagonist.  With  the  exception  of  the  gorilla, 
the  quadrumana  fear  man,  but  do  not  hesitate  to 
attack  him  in  self-defence. 

The  hurling  of  projectiles,  whether  lances, 
tomahawks,  or  clubs,  and  so  on,  is  common  to 
all  savages,  and  is  likewise  found  among  apes. 
They  tear  off  branches  of  trees  and  use  them  as 
arms,  or  take  refuge  in  the  trees  and  hurl  fruit  at 
their  enemy.  This  means  of  attack  is  found  even 
in  high  degrees  of  civilization,  as  in  the  middle 
ages,  and  is  made  use  of  by  animals  (e.g.,  ele- 
pliants)  lower  in  the  animal  scale. 

Friendsfiip,  enmities,  etc,  —  Individual  prefer- 
ences can  be  observed  among  apes  at  any  zo61ogi- 
cal  garden.  Their  affection  for  their  keepers  is 
well  known.  They  have  aversions  too,  sharing 
with  man  the  dread  of  snakes.  Tribal  enmities 
are  also  observed :  the  orang-outang  has  an  in- 
stinctive animosity  against  almost  all  other  apes. 
Similar  feuds  abound  in  savage  tribes.  Apes 
readily  show  temper,  and  have  often  been  com- 
pared to  spoiled  children.  Their  anger  is  ex- 
pressed by  cries  and  wild  gesticulations. 

Apes  readily  drink  wine  when  it  is  given  them, 
and  quite  as  readily  drink  to  excess.  Their  con- 
duct, when  inebriated,  is  closely  similar  to  that  of 
man  in  the  same  condition. 

Though  antipathies  are  common  between  apes 


of  different  species,  friendly  assistance  is  often 
shown  among  apes  of  the  same  species.  They 
join  to  ward  off  a  common  danger.  The  hand  is 
the  great  means  of  giving  aid  :  we  have  the  ex- 
pression *  to  lend  a  hand.'  It  is  true  in  a  general 
way  that  species  provided  with  organs  of  appre- 
hension are  sociable.  Apes  often  plan  attacks  on 
orchards,  etc.,  reach  inaccessible  places  by  form- 
ing a  living  clmin  and  bridging  themselves  over, 
and  seem  to  delight  in  the  act  of  theft.  They 
have  been  observe<l  to  take  care  of  the  wounded, 
to  wash  and  cover  their  wounds  with  leaves,  and 
to  nurse  them. 

Intelligence.  —  The  possession  of  acute  sensi- 
bility for  foreseeing  danger,  and  the  like,  is  a  com- 
mon animal  trait,  not  wanting  in  apes.  The  simi- 
lar sagacity  of  savages,  e.g.,  our  own  Indians,  is 
well  known.  Ai)es  soon  learn  the  danger  of  fire- 
arms :  and  the  story  is  told  of  one  who  dropped 
from  a  tree  when  he  saw  that  his  assailants  were 
armed,  apparently  giving  himself  up  as  dead. 

An  ape*s  curiosity  and  jwwer  of  fixed  attention 
are  well  known  :  these  qualities  are  necessary  to 
make  a  good  imitation.  In  several  cases  they 
have  observed  the  use  of  a  lock  and  key,  and 
made  use  of  their  knowledge  in  secret.  Chim- 
panzees have  been  taught  to  eat  with  a  knife  and 
fork,  and  learn  similiur  human  customs.  Their 
tendency  to  pilfer  is  another  point  in  common 
with  savages  and  children. 

Industry,  —  Man  has  been  called  the  tool-using 
animal ;  but  apes  have  been  observed  to  use  a 
stone  for  oi)ening  nuts  too  hard  for  their  teeth. 
Erasmus  Darwin  tells  of  an  old  ape  who  had  lost 
his  teeth,  and  always  used  a  stone  to  open  nuts. 

Apes  can  be  taught  to  mount  and  guide  horsea 
and  dogs ;  and  one  traveller  tells  a  story  of  an 
ape  who  learned  this  of  his  own  accord,  thus  re- 
minding one  of  the  savage's  method  of  procuring 
horses.  Humboldt  records  similar  observations. 
The  stories  of  apes  kindling  fires  are  unreliable, 
though  they  often  keep  up  fires  deserted  by  natives 
or  travellers. 

Domestic  services, — Apes  have  been  used  for 
carrying  water  and  as  bearers  of  messages.  A 
French  officer  tells  of  the  services  of  a  chimpanzee 
aboard  ship.  It  helped  turn  the  capstan,  climbed 
the  masts,  tied  the  ropes,  and  performed  other 
functions.  But  only  a  few  species  are  adapted 
for  such  an  education. 

Ricliard  Owen,  comparing  the  psychic  condition 
of  a  cliimpanzee  with  that  of  a  Bushman  or  an 
idiot,  finds  no  clear  dividing-mark.  It  is  only  a 
difference  of  degree.  Agasslz  finds  a  complete 
resemblance  l>etween  the  mental  faculties  of  an 
infant  and  of  a  young  chimpanzee.  It  is  only  by 
the  greater  development  of  the  former  that  it 
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becomes  human  with  all  the  great  distinctions  of 
that  term. 


ANTHROPOMETJRJCAL  TESTS. 

Since  Mr.  Francis  Galton  conducted  his  an- 
thropomebrical  measurements  at  the  International 
health  exhibition,  increased  attention  has  l^een 
given  to  the  measurement  of  physical  character- 
istics and  of  the  senses.  Mr.  Galton  has  received 
letters  from  Tokio,  from  Rome,  from  Paris,  and 
elsewhere,  asking  for  the  necessary  apparatus  for 
establishing  a  laboratory  where  tlie  important 
measurements  of  the  body  and  testing  of  the 
senses  can  ber  made. 

The  importance  of  such  observations  is  well 
understood.  It  will  enable  us  to  determine  ac- 
curately racial  characteristics,  to  mark  the  stages 
of  individual  growth,  to  detect  abnormalities  of 
development  in  time  to  check  them,  to  lay  the 
foundation  for  a  rational  education  of  the  senses 
and  the  muscles. 

Mr.  Gralton  has  been  devoting  much  time  to  the 
preparation  of  instruments  for  measuring  the 
head  and  the  delicacy  of  the  senses ;  and  Mr. 
Horace  Darwin,  of  the  Cambridge  scientific 
instrument  co.,  has  aided  him  in  the  work.  The 
last  Journal  of  the  Anthropological  institute  of 
Great  Britain  contains  a  preliminary  account  of 
some  of  their  devices. 

As  regards  the  size  of  the  head,  it  is  well  known 
that  the  caps  of  university  students  are  larger 
than  those  of  the  uneducated  population.  With 
a  convenient  method  of  determining  tlie  size  of 
the  head  in  various  directions,  one  could  find  at 
what  age  generally  and  individually  the  growth 
of  the  brain  comes  to  a  standstill.  The  method 
of  taking  the  measurements  is  still  a  matter  of 
controversy.  Tlie  maximum  breadth  can  be  got- 
ten by  a  pair  of  calipers,  with  rough  teeth,  like 
those  of  a  comb,  to  penetrate  the  hair.  The  max- 
imum length  from  the  glabella  (the  central  point 
between  the  eyebrows)  is  also  easy  to  measure. 
The  great  difficulty  is  in  getting  the  height  of  the 
head.  Mr.  Darwin's  instrument  for  tliis  puqx)se 
is  inserted  into  tlie  two  ear-holes,  and  a  slight 
projection  is  caught  by  the  inner  edges  of  the 
orbits :  this  determines  the  horizontal  plane,  and 
measurements  are  taken  to  either  side  from  it. 
He  will  improve  the  instrument  by  having  a  band 
attached,  to  be  inserted  under  the  chin,  and  thus 
press  the  frame  close  against  the  orbit. 

For  the  color  of  the  eyes  and  hair,  Mr.  Galton 
suggests,  instead  of  printed  shades,  which  are  apt 
to  fade,  small  disks  of  colored  glass  for  the  eyes, 
and  spun  threads  of  tliis  glass  for  matching  the 
bair. 


The  usual  form  of  dynamometer  for  measuring 
the  force  of  one*8  grip  is  objectionable,  because 
the  maximum  clutch  depends  on  the  width  and 
convenience  of  the  instrument  at  its  widest  point. 
Mr.  Darwin  is  making  an  instrument  to  avoid  this 
defect. 

With  regard  to  sight,  Mr.  Galton  admitted  that 
there  was  no  good  recognized  way  of  measuring 
the  acuteness  of  vision,  but  thought  the  simple 
method  of  getting  the  distance  at  which  one  can 
tell  in  what  comer  of  a  white  card  a  black  dot  is 
to  be  found,  as  good  as  any.  Mr.  Brudenell 
Carter,  who  has  published  some  interesting  views 
on  the  relation  of  eyesight  to  civilization,  ob- 
jected to  this  method,  and  preferred  the  test  of 
distinguishing  two  closely  adjoining  dots.  There 
are  many  good  methods  of  testing  the  color-sense ; 
and  Dr.  Cattell's  experiments  at  Leipzig,  on  the 
time  it  takes  to  ])erceive  the  various  colors,  are  of 
interest  here.  He  found  that  it  requires  8  ten- 
thousandths  of  a  second  to  see  orange,  10  to  see 
yellow.  12  to  see  blue,  18  to  see  red,  14  to  see  green, 
28  to  see  violet.  The  exposure  was  made  by  an 
arrangement  similar  to  the  instantaneous  shutter 
of  a  camera.  Great  individual  differences  in  the 
perception  of  various  colors  appeared,  and  a  sim- 
ple form  of  his  apparatus  might  be  useful  for  test- 
ing the  color-sense. 

With  regard  to  sounds,  we  have  almost  no  ex- 
act methods  of  measuring.  The  susceptibility. to 
pitch  can  be  readily  measured. 

Mr.  Darwin  also  exhibited  before  the  Anthro- 
pological society  an  ingenious  contrivance  for 
measuring  one's  reaction  time,  which  works  on 
the  principle  of  snapping  a  rod,  and  arresting  it 
in  its  fall  as  soon  as  possible  after  the  sound  is 
heard. 

The  subject  is  really  one  of  the  highest  practical 
importance,  and  physiological  as  well  as  mechani- 
cal problems  are  involved.  A  physiologist  with  a 
mechanical  bent  would  certainly  find  here  a  fruit- 
ful field. 


THE  STUDY  OF  THE  SENSES, 

The  great  name  of  Helmholtz  stands  for  the 
union  of  the  physical  and  biological  sciences.  The 
late  Professor  Clifford  speaks  of  him  as  "  the 
physiologist  who  learned  physics  for  the  sake  of  his 
physiology,  and  mathematics  for  the  sake  of  his 
physics,  and  is  now  in  the  first  rank  of  all  three." 
In  his  *  Physiological  optics '  and  his  analysis  of  the 
*  Sensations  of  tone,*  he  gave  to  the  world  two 
classical  works,  as  invaluable  to  the  physicist  as  to 
the  psychologist  and  physiologist.  The  real  great- 
ness of  these  studies,  the  new  engine  that  be  em- 
ployed, consisted  in  recognizing  the  dual  nature 
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of  all  phenomeDa,  and  attacking  bis  problems 
from  botb  points  of  view.  To  tbe  pbysicist  a 
txxly  is  a  piece  of  matter  exbibiting  certain  proper- 
ties under  certain  conditions  :  to  tlie  psychologist 
it  is  a  complex  of  sensations.  For  many  pur^Kises 
it  is  advisable  to  keep  these  things  separate.  But 
the  convenience  arising  from  this  separation  gave 
rise  to  tbe  false  notion  that  the  two  things  had 
little  or  nothing  in  common,  and,  if  useless  meta- 
physical questions  were  to  be  avoided,  had  better 
have  little  in  common.  It  was  an  example  of 
over-specialization.  Helmholtz  showed,  that, 
apart  from  any  metaphysical  notions  or  discussions, 
a  large  common  field  lay  open,  where  the  com- 
bined forces  of  physics  and  psychology  could  and 
ought  to  unite  to  shed  new  light  on  a  most  im- 
p(>rtant  department  of  scientific  research. 

Helmholtz  was  not  long  without  followers  in 
his  rich  line  of  work,  and  foremost  among  these 
is  Professor  Mach  of  the  University  of  Prague. 
He,  too,  is  a  physicist,  but  was  constantly  driven 
to  a  study  of  the  senses  by  the  wiile  point  of  view 
from  which  he  regarded  his  science.  He  is  best 
known  as  a  psychologist  by  his  study  of  the  sen- 
sations accompanying  motion.  In  these  he  con- 
trived an  ingenious  apparatus  by  which  persons 
were  swimg  around  in  various  directions,  and  the 
inference  drawn  from  the  nature  of  the  vertigo 
caused  by  the  revolutions,  that  the  semicircular 
canals  of  the  internal  ear,  which  experiments  on 
animals  had  shown  to  tie  a  mechanism  for  main- 
taining e(iuilibrium,  served  a  similar  function  in 
man.  He  has  also  repeated  and  added  to  the 
analysis  of  tone  sensations  which  Helmholtz  made. 
His  work  is  characterized  throughout  by  an 
unusual  ingenuity,  great  accuracy,  and  a  clear  and 
easy  exposition. 

In  a  recent  publication  '  he  has  added  some 
highly  suggestive  studies  in  the  sphere  of  sight 
and  hearing,  and  accompanied  them  by  a  state- 
ment of  the  point  of  view  from  which  he  regards 
the  study  of  the  senses.  It  is  to  the  latter  that 
attention  is  to  l)e  briefly  called. 

••  Through  the  deep  conviction  that  science  in 
general,  and  physics  in  {>articular,  is  to  expect  the 
next  great  advancements  with  regard  to  its  funda- 
mental iKwition  from  biology,  and  more  especially 
from  the  analysis  of  sensation,  I  have  been  repeat- 
edly dran-n  into  that  field.'*  This  the  opening 
sentence  of  his  preface  may  be  regarded  as  a  text. 
Before  proceeding  with  his  argument,  he  wants  to 
clear  the  ground  by  a  few  '  anti-metaphysical ' 
remarks.  In  the  first  place,  as  to  what  a  thing  is. 
It  is  what  can  be  perceived  by  the  mind  at  once  : 
it  is  this  that  gets  a  name.    An  apple  is  a  complex 

1  Beitrage  zur  analyte  der  empfindunger,  Vod  Db.  B. 
Mach.   JeDa,  ISM. 


of  visible,  tangible,  smellable,  tastable  qualities. 
One*8  self  is  a  more  constant  complex  of  such  and 
other  sensations  associated  with  the  body.  By  a 
comparison  of  various  such  complexes  of  sensa- 
tions, we  analyze  them,  and  divide  off  the  visible, 
tangible,  etc.  The  visible,  again,  we  divide  into 
form  and  color,  and  these  are  our  t*lements.  The 
txxly  is  only  the  sum  of  the  sensations  to  which  it 
can  give  rine.  The  illusion  that  because  we  can 
abstract  each  of  these  sensations  separately,  and 
still  retain  the  body,  we  can  do  so  with  all  at  once, 
has  given  rise  to  the  metaphysical  *  thing  per  se.* 
The  chasm  between  physics  and  psychology  exists 
only  in  our  stereotyped  mode  of  presentation.  A 
color  is  a  physical  object  when  we  consider  its 
dependence  on  the  source  of  light,  its  relation  to 
other  colors,  its  heat-giving  properties,  etc.  :  it  is  a 
psychological  object  when  we  consider  its  depend- 
ence on  the  retina.  In  the  first  case  we  trace  a 
relation  between  two  series  of  phenomena  :  in  the 
second  case  one  of  the  series  is  replaced  by  a  third, 
of  different  nature.  It  is  the  ix)int  of  view  that 
makes  the  difference.  We  avoid  the  conflict  be- 
tween the  physical  and  i>sychological  points  of 
view  by  considering  sensations  as  the  ultimate 
elements.  Tliis,  too,  is  not  to  be  regarded  as  the 
permanent,  but,  as  for  present  purposes,  the  most 
economical  position. 

The  sensation,  in  tiun,  can  he  subjected  to  a 
psychological  analysis,  can  be  regarde<l  as  a 
physical  (physiological)  phenomenon,  or  its  de- 
pendence on  physical  processes  worked  out.  The 
latter,  whenever  possible,  is  the  ideal  goal  to  be 
reached.  Our  guiding  princii)le  is  that  of  a  com- 
plete i>arallelisni  l)etween  the  jwychic  and  the 
physical.  At  times,  it  is  true,  more  light  will  be 
gotten  from  a  purely  biological  (evolutionary) 
point  of  view  :  but  this,  again,  can  \)e  fommlated 
under  the  general  rule. 

The  advantages  that  physics  is  to  gain  from  such 
considerations  are  many.  In  the  first  place,  a 
false  conception  is  enulicated.  There  is  no  sub- 
ject and  object,  no  thing  and  sensation.  Only  one 
kind  of  elements  exists,  from  which  subject  and 
obje(*t  are  built  up.  The  *  sensible '  world  is  the 
common  proi)erty  of  physics  and  psychology.  It 
is  physics  as  long  as  we  disregard  our  own  body  : 
it  is  psychology  when  that  is  the  special  object  of 
research.  Again,  the  physicist  will  no  longer  be 
misled  by  such  inifiosing  entities  as  matter,  atomB, 
etc.  He  will  recognize  their  purely  secondary  and 
symbolical  origin. 

An  adaptation  of  our  method  of  thinking  to  the 
facts  is  the  end  of  science.  This  goes  on  micon- 
sciously  in  the  daily  life  of  every  one  :  it  is 
education.  When  laised  into  a  conscious  and 
deliberate  object,  it  becomes  scientific  research.    If 
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the  facts  of  nature  really  are  as  here  represented, 
the  gaining  of  this  new  ix)int  of  Tiew  must  be 
regarded  as  a  distinct  advance  in  this  adaptation. 
From  the  above  unsatisfactory  *  sketch  of  Pro- 
fessor Mach's  position,  it  may  perhaps  be  seen  that 
he  regards  a  great  psycliophysic  movement  in 
science  as  the  next  revolutionary  process.  Many 
signs  of  such  a  movement  are  already  evident. 

J.  J. 


A   MANUAL  OF  NORTH  AMERICAN  BUT- 
TERFLIES, 

Although  a  really  good  manual  of  our  but- 
terflies has  long  been  a  desideratum,  Morris's 
Synopsis  being  altogether  out  of  date,  it  cannot 
be  said  to  be  supplied  in  the  present  work. 

The  whole  aim  of  the  author  seems  to  be  to 
enable  his  reader  to  find  out  tlie  name  of  a  speci- 
men in  hand  ;  and  to  tliis  end  his  *  analytical 
key*  is  fairly  good,  so  far  as  the  perfect  insect 
goes,  excepting,  that  as  no  tables  are  given  for 
genera,  families,  etc..  it  would  not  help  the  stu- 
dent if  species  not  included  in  the  book  were  to 
turn  up.  The  key  is  also  faulty,  because  largely 
made  up  of  very  unimportant  characters,  and 
because  it  takes  no  account  of  the  earlier  stages  ; 
indeed,  no  means  whatever  are  anywhere  f\ir- 
nished  for  finding  out  the  affinities  of  a  caterpillar 
or  chrysalis  in  hand,  except  by  wading  through 
all  the  descriptions  in  the  book. 

We  fail  to  see  how  the  work  can  be  of  any 
possible  pedagogical  service,  although  this  is 
claimed  as  its  chief  end.  For,  first,  the  only  clew 
it  gives  to  the  classification,  i.e.,  the  natural  ar- 
rangement of  butterflies,  is  in  the  brief  state- 
ment that  is  presented  of  the  characters  of 
some  of  the  higher  groups,  and,  incidentally,  in 
the  actual  arrangement  of  the  species  treated ; 
there  is  scarcely  a  reason  suggested  why  the 
sequence  of  che  groups  should  be  as  it  is ;  it  is 
simply  stated  in  the  preface  that  Edwards's  ar- 
rangement is  followed,  yet  Edwards  has  never 
offered  a  reason,  but  only  printed  a  bare  list. 
Second,  the  arrangement  itself  is  unnatural,  hold- 
ing its  ground  only  through  jjrecedent,  as  a  legacy 
from  the  less-informed  authors  of  fifty  years  ago. 
Third,  the  whele  aim  of  the  author  appears  to  be 
to  enable  the  user  to  answer  the  question,  *  What 
is  the  name  of  my  butterfly  ? ' —  for  pedagogical 
purposes  not  even  a  worthy,  far  less  the  l)est  end. 

The  genera    are    nowhere  characterized ;    the 

1  The  account  is  perhaps  unavoidably  so  ;  as  it  was  the 
task  of  tbe  reviewer  to  avoid  the  technicalities  of  the  psy- 
chological part  on  one  t»ide,  and  of  the  physical  part  on  the 
otner. 

The  butterflies  of  the  eastern  United  States,  for  the  tue 
ofcUisses  in  zoology  andpritvite students.  By  G.  H .  Fbcn CH. 
Philadelphia,  Lippincott,  18M.    13». 


descriptions  of  the  butterflies  could  be  much  im- 
proved by  more  concise  and  methodical  expres* 
sion  and  the  italicizing  of  the  most  distinctive 
features  ;  the  early  stages  of  a  considerable  num- 
ber of  species  are  omitted,  when  they  have  been 
known  and  published  for  many  years ;  and, 
finally,  there  is  not  a  line  or  suggestion  through- 
out the  book  which  would  lead  one  to  suspect  that 
science  had  changed  within  the  last  eventful 
quarter-century.  It  is  but  the  rehabilitation  of 
the  dry  husks  of  a  past  generation. 


ScRANTON  is  the  centre  of  what  is  known  as 
the  northern  anthracite  coal-field  of  Pennsylvania, 
comprising  nearly  two  hundred  square  miles. 
Using  this  fact  as  a  fulcrum,  and  taking  for  a 
lever  the  fact  that  natural  gas  has  to  a  great  ex- 
tent displaced  coal  in  Pittsburgh,  the  Scranton 
board  of  trade  are  endeavoring  to  lift  their  home 
into  prominence  as  one  of  tbe  great  manufactur- 
ing cities  of  the  future.  In  a  neat  pamplilet 
recently  published  by  the  board,  it  is  pointed  out 
that  gas  is  a  more  economical  fuel  than  coal ; 
that  the  supply  of  natural  gas  will  soon  be  ex- 
hausted ;  that  there  are  forty  million  tons  of  culm, 
or  coal-waste,  —  which  may  be  had  for  the  tak- 
ing,—  lying  about  tbe  mines  of  the  Scranton 
region  ;  that  this  amount  is  being  increased  by 
two  million  tons  annually  ;  that  gas  may  be  made 
from  this  waste  at  a  cost  of  two  cents  per  thou- 
sand feet ;  that  in  the  near  future  coal  will  prob- 
ably be  converted  into  gas  in  the  mines,  and  piped 
to  the  surface  ;  that  gas-engines  are  steadily  grow- 
ing in  favor  ;  and  that  Scranton  is  already  a  great 
railway  centre,  with  excellent  shipping  facilities 
to  all  i)oint8  of  the  compass.  The  rx)nclusion  is 
inevitable,  at  least  to  the  publishers  of  the  pam- 
phlet, that  Scranton  is  a  very  desirable  place  for 
the  establishment  of  industries  requiring  cheap 
fuel  and  i>ower. 

—  An  experiment  with  a  new  hydro-carbon 
fuel  burner  for  locomotives  was  recently  tried  on 
the  Third  Avenue  elevated  railroad  in  this  city. 
Tlie  burner  is  about  six  inches  in  length  by  five  in 
diameter.  A  spray  of  petroleum  and  steam  was 
forced  through  perforations  in  the  burner,  pro- 
ducing a  large  volume  of  fiame  ;  but,  through  in- 
ability to  control  the  draught  of  the  fumaoey 
combustion  was  imperfect,  and  the  experiment 
was  a  failiure.  This  was  only  one  of  a  long 
series  of  experiments  with  similar  devices,  none 
of  which  has  succeeded.  As  the  consumption  of 
coal  on  the  locomotives  of  the  elevated  railroads 
averages  only  two  and  six-tenths  ix)und8  per 
horse-power  developed,  there  would  seem  to  be  no 
field  for  the  economic  substitution  of  petroleum 
at  present  prices. 
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COMMENT  AND   CRITICISM, 

A  (WSSIPY  WRITER  in  tlie  Nineieenth  century 
ma^izine  liaa  given  us  an  intoreHting  article  on 
what  girls  read.  He  refers,  of  coursie,  to  English 
girls,  but  most  of  hLs  data  and  nil  of  his  conclu- 
sions>  suit  our  young  women  quite  as  well  as  their 
British  cousins.  He  shows  that  authors  for  girls 
have  l)een  develo]>e<l,  and  form  quite  as  distinct  a 
class  as  Rt'id,  Verne,  Hughes,  and  others  who 
write  primarily  for  hoys.  Among  this  class  he 
enumerates  Mesdomes  Alcott,  Dodge,  Marshall, 
Banks.  Browne,  Beale,  Symington,  Owen,  Sewell, 
Wetherell.  Holmes,  Meade,  and  Yonge.  To  Miss 
Alcott  tlie  w^riter  himself  awanls  first  place,  and 
speaks  very  highly  of  her  books.  He  finds  that 
an  unnatural  tone  pervades  much,  if  not  all,  of 
the  current  literature  for  girls,  and  says  its  t<»ach- 
ing  may  l^e  summcHl  up  thus  :  **  If  you  are  wickeil, 
you  must  reform  ;  and  when  you  have  reformed, 
you  will  die/*  Good  biographies,  he  continues, 
form  the  liest  reading  for  girls,  for  *'  fiction  should 
lend  n4ief  to  girl-life,  biography  should  imi)art 
high-principle  and  i)oetry  grace."  Some  intere*-t- 
ing  statistics  are  appended  to  the  article,  being 
made  up  from  answers  by  (me  thousand  girls  be- 
tween the  ages  of  eleven  and  nineteen. 


The  answers  to  the  two  questions,  '  Who  is  your 
favorite  author?'  and  ♦Who  is  your  favorite 
writer  of  fiction  ? '  are  added,  together  with  the  fol- 
lowing re8ult,those  names  receiving  fewer  than  fire 
votes  being  omitted  :  Dickens  receives  880  votee ; 
Scott,  226 ;  Charles  Kingsley,  91 ;  Charlotte  M. 
Yonge,  91  ;  Shakspeare,  78 ;  E.  Wetherell,  64 ; 
George  Eliot,  41  ;  Lord  Lytton,  41 ;  Longfellow,  81 ; 
A.  L.  O.  E.,  80;  Canon  Farrar,  22;  Thackeray, 
18  ;  Verne,  16  ;  Macaulay,  18  ;  Miss  Alcott,  12 ; 
Mrs.  Stowe,  11  ;  Tennyson,  9  ;  Carlyle,  6  ;  Ruskin, 
6 ;  Charlotte  Bronte.  5.  The  above,  being  the  vote 
received  by  the  principal  authors,  is  curious  in 
several  re8i)ectB.  First,  it  is  odd  that  authors 
whcjce  works  are  classic  should  so  far  outstrip 
those  who  appeal  es|)ecially  to  a  girl  audience. 
This  may  be  explained  either  by  aajing  that  the 
girls  put  down  names  of  authors  whose  works 
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they  knew  they  should  road  rather  than  those 
whose  works  they  actually  do  read  ;  or  it  may  be 
that  the  pnrents  and  teachers  generally  nHX)m- 
mend  such  authors  as  Dickens  and  Scott,  and  that 
their  advice  is  more  generally  followed  than  is 
usually  lx»lieved.  Again,  it  is  curious  to  see 
Longfellow  so  far  ahead  of  Tennyson,  Carlyle,  and 
Macaulay,  in  a  list  made  up  })y  English  girls. 


The  question  has  often  lxx«n  asked.  For 
what  purpose  were  mosrpiitoes  create<l?  Dr. 
Finlay  of  Havana  seems  to  have  answereii  the 
quef<tion,  in  fmrt  at  leant,  by  announcing  that  the 
motMpiito  is  one  of  the  active  agc^nts  in  the  spread 
of  yellow-fever.  The  doctor's  theory  is,  that  the 
sting  of  the  inset't,  after  penetrating  the  skin  of 
a  yellow-fever  patient,  retains  on  its  exterior  the 
germs  of  the  disease,  which  may  thus  l>e  con- 
veyed to  the  next  iK»rs<)n  it  attacks.  As  a  result 
of  his  study,  ho  finds  that  every  mosquito  that 
stings  may  be  considered  a  fecundated  female, 
and  will  prolmbly  deposit  its  eggs  within  a  few 
days  after  its  bite,  provided  it  can  find  water  in 
which  to  deposit  them.  The  young  mosquito 
will  l)e  developed  in  altout  three  weeks.  As  the 
eggs  are  deposited  in  the  locality  where  the  female 
stung  its  victim,  the  young  would  also  lie  pro- 
duced there,  and,  finding  the  yellow- fever  patient 
near  by,  would  sting  him,  l>ecH>me  infected,  and 
carry  the  germs  to  other  human  beings.  Dr. 
Finlay  Iwlieves  that  yellow-fever  is  not  trans- 
mitted through  the  air  nor  by  contact,  but  by 
incx'ulation,  largely  by  means  c*  the  raosfjuito. 
He  regards  the  disease  as  incai)able  of  propagation 
wherever  tropical  mosquitoes  do  not  or  are  not 
likely  to  exist ;  ceasing  to  be  epidemic  at  the 
same  limits  of  temperature  and  altitude  which 
are  incompatible  with  the  functional  activity  of 
the  insect,  and  spreading  wherever  the  mosquito 
aboun<l8.  Dr.  Finlay  reports,  as  confirming  his 
views,  that  in  the  summer  of  1885  mosquitoes 
were  scarce  in  Havana,  but  were  very  numerous 
in  the  autumn,  and  that,  although  the  summer  was 
unusually  hot,  yellow-fever  cases  were  few  In 
number,  but  in  October  and  November  increased 
considerably.  The  subject  which  has  been  thus 
brought  to  the  attention  of  medical  men  and  sani- 
tarians is  one  which,  it  would  seem,  admits  of 
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proof  or  disproof ;  and  the  experience  of  others 
practising  in  regions  where  yellow-ferer  prevails 
will  douhtless  elucidate  the  question. 


If,  as  many  thinkers  claim,  the  chief  philo- 
sophic interest  in  England  now  centres  about 
psychology,  the  current  issue  of  Mind  cannot  be 
cited  as  evidence  to  the  contrary.  It  is  distinctly 
psychological.  Professor  Bain  writes  approvingly 
of  Mr.  James  Ward's  Encyclopaedia  Britannica 
article  on  *  Psychology,'  though,  of  course,  men- 
tioning his  points  of  difference  from  the  Cam- 
bridge professor.  Professor  Bain's  argument,  that 
a  series  of  states  can  be  aware  of  itself,  seems  to 
us  very  weak  and  inconclusive.  The  pr^ident  of 
the  Aristotelian  society,  Mr.  Shad  worth  H.  Hodg- 
son, takes  up  the  articles  by  John  Dewey  of 
Michigan  university,  which  appeared  lately  in 
Mindj  and  attacks  them  vigorously  as  based  on 
<  unwarrantable  assumptions.'  Mr.  Hodgson  has 
no  difficulty  in  making  out  a  case.  The  following 
article  on  Hegel's  conception  of  nature,  by  S. 
Alexander,  is  far  more  clear  and  interesting  than 
expositions  of  Hegel  usually  are.  Dr.  Cattell 
continues  the  record  of  his  psycho-physical  ex- 
periments, treatiog  now  of  will- time  and  of  the 
influence  of  attention,  fatigue,  and  practice  on  the 
duration  of  cerebral  operations.  Joseph  Jastrow 
records  his  investigations  into  the  perception  of 
space  by  disparate  senses.  The  book  reviews  are 
as  full  and  valuable  as  usuaL 


The  degree  to  which  the  medical  charities  are 
abused  in  this  country  is  beyond  computation. 
Hospitals  and  dispensaries  which  were  organized 
for  the  relief  of  the  poor  are  daily  thronged  with 
the  well-to-do  ;  and  even  the  rich  do  not  scorn  to 
take  advantage  of  the  services  of  the  physicians 
which  can  there  be  obtained  gratuitously.  It  was 
recently  estimated  that  about  one-fourth  of  the 
inhabitants  of  Boston  were  receiving  medical  treat- 
ment free  ;  in  London  and  New  York  the  propor- 
tion is  about  the  same  ;  in  Philadelphia  it  is  one- 
fifth  ;  and  in  Liverpool,  293,320  persons  in  a  popu- 
lation of  579,724,  or  more  than  one-half,  are, 
according  to  the  British  medical  journal  j  receiving 
free  treatment  in  their  illness.  The  writer  knew 
of  a  case  in  one  of  our  large  cities  where  a  lady 
came  to  a  dispensary  for  treatment  in  her  carriage, 
leaving  it  a  block  away,  and  walking  that  addi- 
tional distance.  Physicians  on  duty  at  these 
places  not  infrequently  learn  that  their  patieDts 
have  been  spending  a  portion  of  the  sumnitt  at 


Long  Branch  or  in  the  Catskills.  Dr.  F.  F.  Dog- 
gett  of  Boston  read  a  very  interesting  paper  on  this 
subject  before  the  Massachusetts  medical  society, 
calling  attention  to  the  abuse  of  the  present  meth- 
ods, and  suggesting  a  plan  for  their  improvement 
based  upon  practical  experiments  of  his  own  in 
this  direction,  which  have  been  carried  out  with 
success  since  1883.  Briefly,  his  plan  consists  in 
ascertaining  the  financial  condition  of  the  appli- 
cant, and,  if  he  finds  him  able  to  pay  for  treat- 
ment, to  refuse  to  prescribe  for  him  at  the  dispen- 
sary. Dr.  Doggett  has  found  that  this  plan  has 
reduced  to  a  minimum  applications  from  those 
whose  means  will  permit  them  to  employ  a  phy- 
sician at  their  own  homes,  while  at  the  same  time 
it  has  not  prevented  the  relief  of  the  poor,  and 
indeed  has  been  greatly  to  their  advantage  by  per- 
mitting the  physicians  in  attendance  at  the  dis- 
pensaries to  give  them  more  time  and  attention. 
Dr.  Hall,  of  the  northern  dispensary  of  New  York, 
has  followed  a  somewhat  similar  plan,  with  like 
results.  Dr.  Derby  of  Boston,  in  speaking  of  the 
methods  to  correct  these  abuses,  says,  ''  The  solu- 
tion of  the  whole  matter  seems  to  me  so  simple 
that  I  mention  it  with  diffidence.  It  is  but  to 
accept  the  principle  that  the  out-patient  depart- 
ment is  for  the  benefit  of  those  whose  lack  of 
means  would  prevent  their  obtaining  relief  else- 
where, and  to  leave  the  application  of  this  principle 
to  the  physician  in  attendance.  When  any  thing 
in  the  dress,  manner,  or  statement  of  the  individual 
causes  hesitancy  to  be  felt,  a  few  questions,  put 
with  tact  and  kindness,  will  readily  resolve  the 
matter  ;  or,  if  any  doubt  should  still  be  felt,  the 
applicant  for  aid  should  certainly  receive  its  bene- 
fit." The  evilB  of  this  gratuitous  treatment  to 
those  who  are  able  to  pay  are  many,  not  the  least 
of  which  is  the  effect  upon  those  who  receive  it, 
lessening  their  self-respect,  and  causing  them  to 
look  about  for  gratuitous  assistance  in  other  direc- 
tions. If  a  central  bureau  could  be  established  to 
investigate  the  claims  of  all  applicants  for  free 
dispensary  treatment,  much  good  would  be  ac- 
complished. Unless  this  was  done,  or  some  plan 
generally  adopted,  the  rejected  ones  would  apply 
at  other  dispensaries  and  be  treated  there. 


The  Meteorologische  zeitschrift  (Berlin)  for  June 
contains  a  note  by  Lieutenant  Sobieczky  of  the 
Austrian  navy  on  the  meteorological  stations  in 
the  West  Indies*  which  he  had  opportunity  of 
Tinting.  Mention  is  made  of  the  former  establish- 
ment of  staHoDS  during  the  hurricane  months  of 
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the  autumn  in  connection  with  our  signal  service, 
now  mostly  abandoned  by  reason  of  an  unfortu- 
nate and  unwise  economy.  The  more  important 
existing  stations,  fitted  with  good  instruments  and 
in  the  care  of  good  observers,  are  as  follows: 
Havana,  Cuba,  at  the  Jesuit  college,  in  charge  of 
Padre  Benito  Viftez ;  Kingston,  Jamaica,  in  charge 
of  Prof.  Maxwell  Hall;  Port  au  Prince,  Hayti, 
directed  by  Jesuit  priests ;  two  in  San  Juan,  Porto 
Ri(X>,  one  controlled  by  the  government,  the 
other  in  a  Jesuit  monastery.  Besides  these,  there 
are  records  of  less  detail  kept  at  Santiago,  Cuba, 
and  on  the  several  Englisli  islands ;  but  they  are 
not  published  in  good  or  easily  accessible  form,  if 
published  at  all.  Considering  the  direct  impor- 
tance of  uniform  series  of  observations  on  the  An- 
tilles, especially  during  the  hurricane  season,  and 
the  probability  that  observers  could  be  found 
there  if  instruments  could  be  supplied  to  them, 
the  field  commends  itself  to  international  culti- 
vation ;  and  in  time  we  trust  to  see  our  hydro- 
graphic  and  signal  offices  taking  the  lead  together 
in  this  work,  to  which  other  nations  will  undoubt- 
edly contribute  a  valuable  assistance. 


The  legislators  of  European  countries  seem 
to  be  ever  on  the  alert  to  devise  means  by  which 
the  general  health  and  vigor  of  the  youth  may  be 
increased.  While  it  mav  be  true  that  the  real 
motive  wliich  actuates  these  efforts  is  not  a 
philanthropic  one,  but  is  rather  with  the  idea  of 
raising  up  material  for  an  army  with  which  to 
defend  the  fatherland  or  to  carry  conquest  into 
other  countries,  still  the  end  which  is  reached  is  a 
most  beneficial  one.  By  a  law  recently  enacted 
in  Germany  and  Switzerland,  the  principals  of  all 
schools  are  required  to  ditoiiss  their  pupils  at  noon 
of  every  day  on  which  the  thermometer  registers, 
at  10  A.M.,  20°  Reaumur  (77*"  F.).  We  commend 
this  action  as  worthy  of  reproduction  in  this 
country  to  those  who,  during  the  coming  year, 
will  serve  in  our  state  legislatures. 


The  preuminary  account  of  an  analysis  of 
the  Mexican  codices  which  appears  in  this  number 
of  Science  aroused  an  unusual  interest  in  the  sec- 
tion of  anthropology  at  the  recent  meeting  of  the 
American  association.  All  previous  attempts  at 
deciphering  these  queerly  artificial  systems  of 
picture-writings  were  confessedly  inadequate ;  and 
the  principle  of  ascribing  a  phonetic  value  to 
the  characters,  and  not  a  merely  symbolic  one, 


is  as  rich  in  its  consequences  as  it  was  unexpected. 
It  is  highly  improbable  that  a  method  of  interpre- 
tation yielding  such  definite  and  rational  results 
even  in  a  small  number  of  instances  should  not  be 
the  key  to  a  large  portion  of  the  writings  ;  just  as 
improbable,  for  example,  as  that  a  thousand  let- 
ters of  a  printer's  *  pie '  should  happen  to  form 
rational  sentences.  Moreover,  the  discovery  of 
the  determinative  signs  does  much  to  complete 
whatever  gap  may  have  been  left  in  the  evidence. 
Linguists  and  anthropologists  alike  will  await  with 
anxiety  the  results  of  the  application  of  this 
promising  innovation  to  the  mysterious  remains 
of  Mexican  thought  and  customs. 


TECHNICAL  EDUCATION. 

It  is  pleasant  to  notice  that  the  subject  of  tech- 
nical education  and  manual  instruction  in  con- 
nection with  the  public-school  system  is  being 
actively  and  favorably  discussed  in  New  York 
City.  The  board  of  education  some  time  ago 
appointed  Messrs.  Dewitt  J.  Seligman,  Henry  L. 
Sprague,  and  E.  J.  H.  Tamsen  a  special  committee 
to  make  a  report  on  the  subject  of  technical  edu- 
cation, and  on  Oct.  18  their  report  was  received 
and  discussed  by  the  board.  The  report  emphati- 
cally favors  the  introduction  of  manual  training 
into  the  public-school  system,  and  points  out  that 
it  may  be  accomplished  in  one  of  two  ways :  first, 
separate  schools  for  manual  training  may  be 
established  ;  or,  secondly,  it  may  be  made  part  of 
the  regular  course  of  study,  as  now  pursued  in 
the  various  school?.  Inasmuch  as  the  superin- 
tendent of  school  buildings  reported  that  there 
were  vacant  rooms  in  various  schools,  the  com- 
mittee was  of  opinion  that  mechanical  or  con- 
structive drawing,  modelling  in  clay,  wood-work- 
ing by  means  of  hand- tools,  etc.,  could  be  taught 
immediately,  such  vacant  rooms  being  used  for 
the  purpose.  To  carry  out  the  proposed  experi- 
ment in  male  grammar  schools,  the  committee 
asked  the  board  of  education  to  apply  t^  the 
board  of  estimate  and  apportionment  for  an  ap- 
propriation of  fifty  thousand  dollars. 

The  manual  training  of  girls  was  not  overlooked 
by  the  committee,  and  an  additional  ten  thousand 
dollars  was  asked  for  in  order  to  introduce  ex- 
l^erimentaily  into  the  female  grammar  schools 
instruction  in  elementary  cooking  (twelve  lessons, 
of  two  hours  each,  would  suffice,  in  the  com- 
mittee's opinion),  instruction  in  sewing  (sewing  is 
now  compulsory  one  hour  a  week  in  the  primary 
schools  for  g^rls),  and  to  provide  for  courses  of 
lectures  to  the  older  girls  on  the  elementary  roles 
of  housekeeping.    Some  discussion  arose  oonoem- 
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ing  the  adoption  of  the  report,  some  of  the  older 
members  of  the  board  of  education  seemingly  re- 
garding the  proposed  innovation  as  a  reflection  on 
the  character  of  the  education  now  given,  and 
therefore  opposing  it. 

Unfortunately  the  special  committee  was  de- 
feated in  its  request  for  immediate  action  ;  and, 
as  the  report  was  referred  to  the  standing  com- 
mittee on  the  course  of  study,  it  is  liardly  possi- 
ble that,  even  if  it  is  finally  adopted,  any  thing 
can  be  accomplished  under  it  for  another  year. 
But  the  report  itself,  the  favorable  reception  it 
has  met  with  in  the  press  and  among  all  intelli- 
gent citizens,  and  much  of  the  discussion  con- 
cerning it  in  the  board  of  education  itaelf ,  clearly 
indicate  that  this  proposed  advance  in  the  com- 
mon-school system  of  the  metropolis  will  soon  be- 
come an  accomplished  fact.  It  is  only  a  question 
of  time  now,  and  we  trust  of  a  short  time. 


ANNUAL    MEETING  OF    THE   NEW  ENG- 
LAND METEOROLOGICAL   SOCIETY. 

The  third  annual  meeting  of  the  New  England 
meteorological  society  was  held  at  the  Institute  of 
technology,  Boston,  Oct.  19.  Prof.  J.  D.  Whit- 
ney read  a  paper  on  *  Rainfall  statistics  in  the 
United  States,*  considering  especially  the  state- 
ments that  have  been  made  concerning  the  in- 
crease of  rainfall  on  the  western  plains  as  a  result 
of  cultivation  of  the  ground.  These  statements 
are  considered  altogether  imtrustworthy.  In  dry 
r^ons  the  amount  of  precipitation  is  generally 
variable.  The  records  kept  in  the  west  are  seldom 
of  long  enough  period,  of  sufficient  accuracy,  or 
of  sufficient  uniformity,  to  decide  so  large  a 
question.  Moreover,  in  the  eastern  part  of  the 
country,  where  long  records  have  been  kept,  no 
definite  variation  in  the  precipitation  is  found. 

Mr.  S.  A.  Eliot  read  an  essay  on  the  *  Relations 
of  forests  to  rainfall  and  water-supply.'  The  com- 
mon opinion  that  forests  increase  and  clearings 
decrease  the  rainfall  was  traced  to  the  authority 
of  eminent  writers,  based,  not  on  well-kept  obser- 
vations of  rainfall  under  these  contrasted  con- 
ditions, but  chiefly  on  the  well-known  diminution 
of  stream-flow  in  cleared  districts.  This,  how- 
ever, may  be  due  to  increased  evaporation 
rather  than  to  decreased  rainfall.  Forests  un- 
doubtedly retard  evaporation  of  fallen  water, 
but  it  is  very  problematic  if  they  increase  the 
amount  that  falls.  Mr.  Fitzgerald  commented  on 
this  by  referring  to  a  statement,  apparently  on  the 
authority  of  DeLesseps,  that  the  rainfall  along  the 
Suez  canal  had  increased  since  trees  were  planted 
Ihere.  On  writing  directly  to  DeLesseps,  answer 
was  received  that  he  had  made  no  such  statement. 


and  that  there  were  no  facts  to  support  it.  Mr. 
Davis  added,  that,  if  the  causes  controlling  rain- 
fall be  separated  into  those  dependent  on  and  in- 
dependent of  forests,  we  find  that  the  latter  are 
now  powerless  to  produce  forests  in  forestless 
countries,  such  as  those  around  the  eastern  Med- 
iterranean, and  therefore  could  not  have  origi- 
nated the  forests  once  there,  unless  formerly  of 
different  value  from  now  ;  but,  if  it  be  admitted 
that  these  non-forest  causes  vary,  the  deforesting 
may  be  due  to  natural  changes,  not  to  the  hand 
of  man. 

Several  seismoscopes  and  a  series  of  photo^ 
graphs  illustrating  the  effects  of  the  Charleston 
earthquake,  lent  by  the  U.  S.  geological  survey, 
were  exhibited  and  explained  at  the  meeting. 

In  the  absence  of  the  director.  Professor  Upton, 
an  informal  report  on  the  work  of  the  year  was 
presented  by  the  secretary.  Members  now  num- 
ber 110,  against  95  last  year,  and  include  well- 
known  meteorologists  outside  of  New  England. 
The  monthly  bulletin  has  been  regularly  issued, 
and  recent  numbers  include  reports  from  140  to 
151  observers,  against  123  last  year.  More  atten- 
tion has  been  devoted  to  improving  the  character 
of  the  observations  than  to  increasing  the  number 
of  stations.  Free  tests  of  instiniments  belonging 
to  observers  reporting  to  the  society  have  been 
begun  by  Prof.  S.  W.  Holman.  Three  valued 
observers  have  been  lost  by  death,  —  Hon.  Hosea 
Doton,  Woodstock,  Vt. ;  Dr.  B.  F.  Harrison,  Wal- 
lingford.  Conn.  ;  and  Mr.  R.  H.  Gardiner,  Gar- 
diner, Me.  The  records  of  the  last  two  will  be 
continued.  Special  investigations,  supported  by 
grants  from  scientific  funds,  have  Wn  under- 
taken :  a  rexx)rt  on  thunderstorms  in  New  Elng- 
land  in  1885,  by  the  secretary, 'is  thus  already  dis- 
tributed to  members  ;  and  a  report  on  the  distri- 
bution of  rain  in  cyclonic  storms,  by  the  director, 
is  now  in  press.  While  such  special  studies  are 
generously  supported,  the  society  still  needs  to 
increase  its  membership  for  the  support  of  its 
regular  work. 

PARIS  LETTER. 
M.  Ch.  Zenoer  recently  m<ide  known,  at  a 
meeting  of  the  Academy  of  sciences,  some  in- 
teresting facts  concerning  the  singular  property 
that  different  substances  have  of  giving  luminous 
rays  in  darkness  after  having  been  exposed  to 
solar  or  even  diffused  light.  M.  Zenger  remarked 
that  Mont  Blanc  emits,  till  about  half-past  ten 
in  the  evening,  a  peculiar  blue-green  light,  very 
similar  to  that  given  by  Lake  Leman ;  and  he  be- 
lieved that  this  light  originates  in  the  ice  of  the 
glaciers  as  well  as  in  the  lime  of  the  rocks.  Think- 
ing it  might  be  possible  to  take  a  photograph  of 
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the  mountain  by  night,  he  spread  on  a  plate  of 
glasB  a  thin  layer  of  pliosphor  of  Balmain,  and 
put  it  in  the  camera,  exactly  as  if  it  were  a  sensitive 
plate.  After  a  few  seconds,  the  plate  was  taken 
out  of  the  camera,  and  left  in  the  dark,  in  con- 
tact with  an  ordinary  sensitive  plate.  An  hour 
after,  this  last  plate  presented  a  good  photograph 
of  the  view  which  had  been  focused  upon  the 
phosphorized  plate.  Believing  that  carbonate  of 
lime  can,  by  ezfKieure  to  the  rays  of  the  sun, 
absorb  some  light  and  give  it  off  in  darkness, 
although  these  rays  may  not  bo  perceptible  to  the 
eye,  M.  Zenger  allowed  a  phosphorized  plate  to 
remain  at  the  focus  of  a  camera  for  a  quarter  of 
an  hour,  at  midnight,  on  the  terrace  of  the  as- 
tronomical observatory  of  Prague.  This  plate  was 
then  left  for  some  hours  in  contact  with  an  ordi- 
nary photographic  plate ;  and  the  result  was  very 
satisfactory,  since  tbe  monuments  and  towers 
whose  invisible  imapre  liad  been  concentrated  on 
the  first  plate  in  the  camera,  came  out  very  well  on 
the  second.  Another  experiment  was  the  follow- 
ing :  a  piece  of  white  paper,  with  a  picture  or  some 
words  written  or  printed  on  it,  was  left  in  the  sun- 
light for  an  hour  and  then  put  in  the  dark,  in  con- 
tact with  ordinary  sensitive  paper.  The  experiment 
succeeded  well,  and  M.  Zenger  has  since  used  this 
system  to  copy  bills  and  notes.  Of  course,  black 
parts  come  out  white,  and  white  ones,  black.  The 
general  result  of  M.  Zenger^s  researches  is,  that 
many  substances  absorb  luminous  rays  during  the 
day,  and  at  night  emit  these  rays  in  such  a  man- 
ner aM  to  l>e  able  to  impress  sensitive  plates,  al- 
though they  do  not  impress  the  retina. 

The  smallest  country  in  Europe  is  not  the  state 
of  Monaco,  nor  the  republics  of  San  Marino  or  of 
Andorre,  as  many  think  :  it  is  a  yet  smaller  terri- 
tory, whose  name  is  hardly  known  outside  of  its 
narro'v  limits,  and  compared  to  which  the  above- 
mentioned  states  assume  a  gigantic  appearance. 
The  territory  of  Moresnet  is  about  halfway  be- 
tween Verviers  and  Aachen,  between  Belgium 
and  Germany.  It  comprises  six  square  kilome- 
tres and  two  tliousand  inhabitants,  and  is  situated 
in  a  very  pretty  valley.  It  is  completely  inde- 
pendent. Its  wealth  consists  mainly  in  tin  ore. 
In  1815,  after  the  Napoleonic  wars,  a  committee 
was  app«)inted  to  establish  the  frontier  between 
Germany  and  Belgium.  Ail  went  right  till 
Moresnet  was  approached.  Here  the  delegates 
disagreed.  Each  wanted  Moresnet  for  his  coun- 
try on  account  of  the  riches  under  ground.  As  no 
understanding  could  be  arrived  at,  it  was  agreed 
that  this  strip  of  land  should  remain  independent, 
and  belong  to  neither  country.  At  that  time 
Moresnet  was  a  beggarly  collection  of  some  fifty 
huts  :  at  present,  although  still  a  very  young  state, 


it  is  in  a  prosperous  condition,  and  comprises  more 
than  eight  hundred  houses.  Agricultural  and 
industrial  pursuits  are  carried  on  to  a  considerable 
extent.  It  is  governed  by  a  mayor,  or  burgomas- 
ter, chosen  by  two  delegates,  —  one  German,  and 
one  Belgian.  This  imposing  official  —  a  prosperous 
and  hearty  farmer  —  has  a  second,  an  old  doctor, 
and  presides  over  an  assembly  of  ten,  chosen  by 
himself.  This  assembly  does  all  the  business  un- 
der his  supervision.  Nobody  votes  in  Moresnet. 
There  is  no  military  service,  and  only  six  francs 
taxes.  The  revenue  amounts  to  about  twelve 
thousand  francs,  and  is  quite  enough  to  pay  for 
the  roads,  schools,  and  the  military  force,  which 
comprises  one  man  of  undefined  grade.  It  would 
seem  that  the  mayor  ought  to  be  satisfied  with 
the  state  of  things.  Not  so,  however :  this  am- 
bitious man  wants  to  find  mineral  waters  in  his 
territory.  But  none  are  to  be  found  yet,  so  he 
consoles  himself  by  manufacturing  soda-water. 
Another  of  his  ambitions  is  tliat  Moresnet  should 
stamp  its  own  stamps,  and  have  his  effigy  on 
them.  But  the  delegates  from  Germany  and 
Belgium  do  not  see  the  use  of  the  thing. 

Unfortunately,  fish-culture  amounts  to  nothing 
in  France.  Nobody  seems  to  take  any  interest  in 
it,  nor  to  realize  how  very  useful  and  profitable  it 
might  be  to  all  if  the  rivers  and  streams  were 
cared  for,  and  fishes  reared,  and  protected  while 
yoimg.  Tlie  French  fisheries  are  very  poor  in- 
deed, and  it  would  require  an  intelligent  and  ener- 
getic man  to  call  the  attention  of  competent 
authorities  to  the  fact,  and  try  to  secure  their 
good-will.  River  and  pond  fisheries  amount 
almost  to  nothing,  but  as  yet  tbe  marine  fisheries 
have  been  very  prosperous.  This  year,  however, 
sardines  are  very  scarce.  This  fact  is  a  very 
serious  one,  since  some  sixty  thousand  persons  are 
occupied  in  the  sardine-fisheries.  It  seems  that 
this  fish  is  prevented  from  following  its  natural 
course  alongside  the  French  coast,  from  Biarritz 
up  to  Brittany,  by  the  Portuguese  fishermen, 
who,  it  is  said,  as  soon  as  the  fish  arrive  from  the 
south,  spread  large  nets,  many  kilometres  long,  in 
their  course,  and  so  prevent  them  from  going  any 
farther.  So  they  all  turn  back  for  a  while,  but 
some  time  after,  they  try  to  pass.  This  gives  the 
Portuguese  a  second  fishing-season.  The  fact  is, 
that  in  Portugal  the  fisheries  are  very  prosperous, 
and  that  sardines  are  sold  this  year  at  the  rate  of 
a  franc  and  a  half  or  two  francs  per  thousand. 
In  France  they  are  so  scarce  that  they  range  be- 
tween six  and  eight  francs  (the  small  ones) :  fine 
sardines  are  sold  at  from  thirty-five  to  forty-five 
francs  per  thousand. 

A  new  balloon  has  been  recently  tested  in  Paris. 
It  was  built  by  an  engineer  whose  name  is  not 
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yet  made  knowD.  M.  H.  coDsiders  that  it  causes 
great  loss  of  force  to  put  the  motor  ix)wer  in  the 
basket,  and  that,  if  it  were  applied  on  the  sides 
of  the  balloon,  a  great  deal  less  would  be  required 
to  give  much  more  satisfactory  results,  as  the 
power  would  act  at  the  point  where  the  resist- 
ance is  greatest.  So  he  has  given  his  balloon 
a  cigar-like  shape,  and,  instead  of  a  propeller  un- 
derneath it,  he  has  used  a  pair  of  wings  on  the 
sides  of  the  balloon  :  they  are  put  in  motion  by 
electricity,  which  is  generated  in  the  basket,  and 
conducted  by  two  wires  to  the  wings.  With  this 
contrivance,  M.  H.  believes  he  can  obtain  the  same 
results  as  MM.  Renard  and  Krebs,  with  less  power. 
A  public  experiment,  some  days  ago,  gave,  it 
seems,  very  satisfactory  results,  and  the  balloon 
was  worked  very  well.  Another  balloon  is  being 
prepared,  and  M.  H.  is  confident  that  it  will  be 
quite  a  success. 

M.  d'Arsouval,  an  able  physiologist,  and  assist- 
ant to  Dr.  Brown-Sequard,  published  some  time 
ago  some  interesting  facts  concerning  the  produc- 
tion of  heat  in  muscular  tissue.  The  fact  that 
heat  is  developed  when  a  muscle  contracts,  is  well 
known.  Many  physiologists  have  made  the  ex- 
periment, which  consists  in  a  repeated  and  violent 
stimulation  of  the  motor  nerve,  inducing  tetanic 
spasms  and  a  rise  of  temperature  in  the  muscles. 
M.  d'Arsouval  has  shown  that  it  is  not  necessary 
to  stimulate  the  nerve  in  such  a  manner  as  to  in- 
duce tetanic  spasms :  weak  stimulations,  that  do 
not  bring  on  any  contraction  whatever,  being  too 
weak  to  do  so,  are  accompanied  by  a  thermic  rise. 
Of  course,  the  rise  is  not  a  high  one,  but  it  is 
measurable.  M.  d'Arsouval  does  not  believe  that 
the  development  of  heat  in  organic  bodies  is  a 
primary  fact:  on  the  contrary,  he  thinks  that 
electricity  is  the  first  agency,  and  that  heat  results 
from  the  transformation.  However,  new  experi- 
ments are  necessary  to  ascertain  this  point. 

M.  L.  Grandeau,  the  director  of  the  agricultural 
station  of  Nancy,  has  recently  published  two 
interesting  papers  concerning  a  trip  he  made  in 
Switzerland,  during  which  he  gave  much  atten- 
tion to  the  agricultural  productions  of  that  coun- 
try. There  are  in  Switzerland  some  30,000  square 
kilometres  devoted  to  agricultural  pursuits,  21,600 
to  pasture-land,  7,700  to  forests,  and  300  to  vine- 
yards. The  greater  part  of  the  21,000  is  merely 
pasture-land  (70  per  cent):  the  remainder  (30  per 
cent)  is  used  to  grow  wheat.  The  pasture-land  is 
used  only  for  cattle-raising.  Horses  would  not  do 
well  in  Switzerland,  on  account  of  the  climate. 
In  Europe  the  increase  of  population  has  been 
much  greater  than  that  of  meat-production. 
There  is  less  meat  to  be  had  to-day  per  individual 
than  there  was  fifty  or  sixty  years  ago.     Cattle- 


raising  is  a  profitable  business,  but  it  cannot  yet 
become  important  enough  in  Switzerland  to  allow 
of  exportation.    If  some  cattle  are  exix)rted,  many 
more  are  imported  :    the  excess  of  impoctation 
over  exportation  is  fifty  per  cent,  and  more.     As 
'most  Swiss  peasants  have  only  one  or  two  cows 
(88,000  have  only  one,  and  52,000  have  three  or 
four),  an  association  system  has  been  organized 
in  many  parts  of  Switzerland,  after  an  old  custom 
of  Franche-Ck>mte.     It  works  as  follows :   some 
twenty  or  thirty  peasants  put  their  cows  together 
in  a  herd,  sending  only  as  many  as  the  lands  they 
dispose  of  in  the  mountains  i^u  feed.     A  man  is 
in  charge  of  the  herd,  who  every  day  milka  the 
cows  and  cares  for  them,  and  makes  the  cheese 
during  the  summer  sea^n.     When  the  cold  sets 
in,  the  herd  is  brought  down  to  the  valley,  and  the 
cheeses  are  sold.    The  profits  are  distributed  amon^ 
the    proprietors  of  the  cows,  according  to  the 
quantity  of  milk  given  by  each  of  them.    This 
quantity  is  carefully  noted  every  day  by  the  milk- 
man.    The  result  is,  that,  as  cheese  sells  much 
better  than  milk,  the  benefits  for  each  proprietor 
are  nearly  double  what  they  would  have  been 
had  the  milk  been  sold  as  such.     The  whey  is 
generally  used  to  feed  pigs,  but  of  late  it  has  been 
proposed  to  make  milk-sugar  from  it.     One  litre 
of  the  whey  contains  some  four  or  five  grams  of 
this  sugar,  which  sells  at  one  hundred  or  one  hun- 
dred and  ten  francs  per  hundred  kilograms.     In 
Switzerland  as  well  as  elsewhere,  the  association 
system  among  small    proprietors    or    producers 
proves  very  profitable  and  useful.     M.  Grandeau 
gave  an  interesting  account  of  his  visit  to  the 
Swiss  works  of  the  Anglo-Swiss  condensed-milk 
company,  built  in  the  village  of  Cham  by  your 
countrymen  MM.  Page.     The  idea  of  condensing 
Swiss  milk  originated  in  1866,  and  was  put  forth 
by  M.  G.  Page,  at  that  time  American  consul  in 
Zurich.     He  imported  the  instruments  in  use  in 
the  states,  and  began  immediately.     In  1807  the 
milk  was  furnished  by  268  cows,  and  the  works 
prepared  137,000  cans  of  milk.     In  1886,  twenty 
years  after  the  first  start,  the  works  of  Cham  con- 
dense the  milk  of  8,000  cows  (60,000  litres  per 
diem),  and  sell  some  15,000,000  or  17,000,000  cans. 
We  hear  from  Bologna  that  a  committee  has 
just  been  appointed  to  celebrate  the  centennial  of 
the  discovery  of  animal  electricity  by  Galvani.     It 

# 

is  a  pity  that  frogs  cannot  speak,  for  the  speech 
their  delegate  would  deliver  on  that  occasion  would 
be  worth  while  hearing.  From  the  day  Galvani 
noticed  the  movements  which  put  him  on  the 
scent  of  his  discovery,  to  the  present  minute,  how 
many  of  these  unfortunate  creatures  have  died 
cruel  and  lingering  deaths  I  The  balcony  is  yet 
shown  in  Bologna  on  which  Galvani  suspended  his 
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frogs,  and  where  he  noticed  for  the  first  time  the 
facts  that  led  him  to  his  fertile  discovery. 

M.  Brown-Sequard  delivered  a  communication 
on  rigor  mortis  at  the  last  meeting  of  the  Acade- 
my of  sciences.  It  is  known  that  this  phenome- 
non is  generally  ascribed  to  an  hypothetical  coagu- 
lation of  myosin  after  death.  Dr.  Brown-Sequard 
shows,  that,  if  blood  is  injected  in  rigid  limbs, 
rigor  disappears  immediately,  and  appears  again 
if  the  blood  introduction  ceases. .  This  fact  has 
been  noticed  by  him,  even  twenty-eight  days  after 
death.  If,  during  the  first  eight  hours  after  death, 
a  limb  is  maintained  in  a  state  of  constant  agita- 
tion by  means  of  some  mechanical  contrivance, 
no  rigidity  appears.  It  is  to  be  noted,  also,  that 
cadaverous  rigidity  does  not  affect  nervous  excita- 
bility. Dr.  Brown-Sequard  does  not  believe  in  the 
theory  of  myosin-coagulation,  and  thinks  that 
muscular  tissue  retains,  after  death,  a  particular 
sort  of  vitality. 

M.  Succi,  concerning  whose  fasting  experiment 
I  gave  you  some  particulars  in  my  last  letter,  has 
victoriously  achieved  his  feat,  and  is  getting  on 
quite  well.  He  intends  to  renew  the  experiment 
in  Paris.  However,  he  is  not  considered  as  much 
more  than  a  humbug ;  and  to  persons  of  a  scien- 
tific turn  of  mind  his  experiment  does  not  seem  to 
have  been  conducte<i  in  a  serious  manner.  As  £. 
de  Cyon  remarks  in  a  short  but '  telling '  paper  on 
the  subject,  there  is  no  proof  whatever  that  M. 
Succi  has  not  been  able  to  feed  himself  secretly. 

Among  new  books  I  must  say  a  word  of  the 
memoirs  published  during  the  competition  for  fel- 
lowships in  the  medical  school.  Some  subjects  are 
interesting  ;  for  instance,  *  On  progress  of  tera- 
tology since  GteofTroy  Saint  Hilaire '  (by  Prince- 
teau),  '  Muscular  work  and  heat  *  (by  Tapie),  '  The 
origin  of  heat  and  power  in  living  organisms '  (by 
Lambling),  'Alkaloids  of  animal  origin*  (by 
Hugounenq),  *  Pigments  and  coloring-matters  of 
animal  economy  '  (by  Villejean),  •  Air  *  (by  Morelle), 
'  Calorinietry  and  thermometry '  (by  Malosse). 
Crenerally  speaking,  these  memoirs  are  good  and 
substantial,  and  they  give  a  good  idea  of  the 
present  state  of  science  concerning  the  questions 
to  which  they  refer. 

The  professors  of  the  different  schools  are  com- 
ing back  to  Paris,  and  preparing  their  winter  work. 
In  the  medical  school  some  considerable  material 
changes  are  being  made.  The  new  laboratories 
are  ready,  in  the  new  building  in  front  of  the  medi- 
cal school,  and  the  professors  entitled  to  occupy 
them  are  going  to  move  their  instruments  and 
books.  Professor  Vulpian  visited  his  laboratory 
the  other  day,  and  was  happy  to  see  that  he  was 
to  benefit  by  the  change.  The  fact  is,  that  the  old 
rooms  he  has  occupied  in  some  old  houses  close  to 


the  school  these  many  years  are  quite  inappropri- 
ate for  laboratory  work,  space  and  light  being  very 
scarce.  In  the  new  building,  although  he  will 
have  nothing  very  extraordinary,  he  will  be  much 
better  off.  But  our  best  French  laboratories  are 
small  and  inconvenient  when  compared  to  German 
ones.  Nevertheless,  France  can  boast  of  many 
great  physiologists,  such  asMagendie,  A.  Bernard, 
Vulpian.  Fine  laboratories  do  not  create  genius, 
but  they  help  a  good  deal  in  making  work  easier 
and  more  accurate.  V. 

ParU,  Got.  16. 

NOTES  AND  NEWS. 

The  Quarterly  journal  of  eoonomica,  announced 
by  President  Eliot  of  Harvard  at  the  last  com- 
mencement as  having  its  origin  in  a  fund  of 
fifteen  thousand  dollars  given  to  Harvard  for  the 
purpose  by  John  E.  Thayer,  Esq.,  has  appeared. 
While  primarily  an  economic  periodical,  its  pro- 
spectus does  not  exclude  from  treatment  current 
topics  in  other  branches  of  political  and  social 
science.  In  outward  appearance  the  new  Quarter- 
ly is  very  attractive,  and  the  contents  of  this  first 
issue  are  of  excellent  character  and  quality.  Pro- 
fessor Dunbar,  the  editor,  writes  the  opening 
article  on  '  The  reaction  in  political  economy.*  To 
him  *'  this  movement  appears  to  be  no  revolution, 
but  a  natural  reaction,  probably  salutary,  and 
destined  to  promote  ultimately  a  rapid  but  still 
orderly  development  of  the  science,  upon  the  lines 
laid  down  by  the  great  masters  of  what  is  called 
the  deductive  school.**  In  view  of  its  historical 
and  ethical  aspect  and  its  directing  the  attention 
of  the  economic  world  to  new  problems.  Professor 
Dunbar  thinks  that  the  importance  of  this  move- 
ment can  hardly  be  overrated  ;  but  nevertheless 
it  is  not  an  absolute  break,  as  is  sometimes  sup- 
posed, in  the  continuity  of  economic  thought. 
The  second  article,  by  Mr.  Arthur  T.  Hadley  of 
Yale  college,  treats  of  •  Private  monopolies  and 
public  rights.*  It  deals  principally  with  the  railroad 
problem.  Mr.  S.  Dana  Horton,  whose  reputation 
is  international,  writes  learnedly  and  clearly  on 
'  Silver  before  congress  in  1886.*  It  is  a  strong 
argument  for  immediate  action  by  congress  in 
order  to  put  an  end  to  the  *  present  amorphous  and 
anomalous  state  of  affairs.*  Following  the  lead- 
ing articles  come  valuable  notes  and  memoranda, 
and  an  interesting  letter  on  economics  in  France 
by  Arthur  Mangin.  The  bibliography  for  the 
quarter  is  appended,  carefully  classified,  and  in  an 
appendix  is  included  a  partial  translation  of 
Wagner's  review  of  Cohn*8  *  System  der  national- 
dkonomie,*  from  a  late  number  of  the  Jahrbdcher 
far  national-okonomie  u.  statistik.  The  first  num- 
ber is  in  every  way  commendable,  and  we  can 
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heartily  congratulate  all  students  and  readers  in 
the  great  fields  of  political  and  social  science  that 
it  has  been  found  possible  to  found  in  a  single 
year  two^  American  quarterlies  to  deal  with  those 
subjects,  and  both  of  the  highest  order  of  merit. 

—  A  hand-book  of  school  superintendents,  for 
1886  and  1887,  has  been  issued  by  The  writers'  pub- 
lishing company,  No.  21  University  place,  New 
York. 

—  In  the  last  number  of  the  PhUosophiache 
monatschrifte.  Professor  Schaarschmidt  announces 
that  Professor  Natorp  of  Marburg  will  hereafter 
be  associated  with  him  in  the  conduct  of  that  jour- 
nal. 

—  *  A  manual  of  lithology,'  by  E.  H.  Williams, 
jun.  (New  York,  Wiley,  1886),  may  be  of  value  to 
engineers  and  others  who  wish  to  know  something 
of  the  names  and  composition  of  the  commonest 
rocks  in  a  superficial  way  ;  but  its  title,  *  A  manual 
of  lithology,'  is  certainly  not  warranted  by  any 
thing  which  it  contains.  The  author  regards 
only  the  macroscopical  characters  of  minerals  and 
rocks,  which  modem  students  know  are,  by 
themselves,  most  unsatisfactory  and  often  mis- 
leading. After  a  few  preliminary  definitions,  the 
commonest  rock-formins:  minerals  are  men- 
tioned, and  a  few  of  their  characters  given  with 
more  or  less  accuracy  in  tabular  form.  Then  fol- 
lows an  enumeration  of  the  principal  rock-types, 
with  the  briefest  possible  description  of  each. 
The  nomenclature  here  is  quite  antiquated,  and 
employed  apparently  with  no  knowledge  of  the 
recent  advances  in  petrographical  scieace.  The 
author's  difficulty  in  distinguishing  between  crys- 
talline and  amorphous  bodies  leads  him  through- 
out the  work  into  curious  blunders.  Why  the 
])eridotite  rocks  should  have  been  placed  in  the 
group  of  *  special  rocks,'  it  is  difficult  to  see. 
Altogether  this  little  book  is  very  unsatisfactory, 
even  for  the  extremely  limited  field  which  it  at- 
tempts to  cover. 

—  A  fatal  case  of  poisoning  by  bisulphide  of 
carbon  has  recently  occurred  in  England.  The 
patient  was  a  shoemaker,  who  was  under  the 
influence  of  liquor  at  the  time  that  he  drank  the 
poisonous  liquid.  Although  a  physician  was  in 
attendance  within  fifteen  minutes  after  the  bisul- 
phide was  taken,  and  applied  the  proper  treat- 
ment, the  man  died  in  two  hours. 

—  A  correspondent  of  the  British  medical 
journal f  who  has  had  large  experience  in  the  treat- 
ment of  hydrophobia,  says  that  the  usual  duration 
of  the  disease,  from  the  time  of  attack  to  death,  is 
from  three  to  five  days.  He  had  but  Uttle  diffi- 
culty in  administering  liquids,  if  they  were  of  a 


dark  color,  and  given  from  a  vessel  which  was 
not  transparent,  so  that  the  contents  would  not  be 
seen  until  the  vessel  was  placed  to  the  lipe. 

—  Dr.  Joseph  Jones  of  New  Orleans  recommends 
most  highly  the  drinking  of  large  quantities  of 
fresh  milk  in  cases  of  arsenical  iX)isoning.  His 
explanation  of  its  action  is,  that  it  dilutes  the 
poison,  encloses  it  in  its  coagula,  sheathes  the  in- 
flamed surface  of  the  mucous  membrane,  and, 
when  the  stomach  is  capable  of  absorption  and 
digestion,  it  forms  an  aliment  of  the  greatest 
value.  His  experience  includes  more  than  thir- 
teen cases,  all  of  which  lecovered. 

—  Dr.  Morse  of  Amiss ville,  Va.,  claims  to  have 
treated  one  hundred  and  twenty-five  cases  of 
diphtheria  without  a  fatal  result  in  a  single  case. 
Although  he  employs  other  remedies  as  adjuvants, 
he  attributes  his  success  to  bicarbonate  of  potas- 
sium, which  he  gives  to  an  adult  in  doses  of  from 
ten  to  twenty  grains  every  two  hours,  with  the 
view  of  saturating  the  system  as  soon  as  pos- 
sible. 

—  A  student  at  an  Arkansas  college,  while 
making  hydrogen  gas,  applied  a  match  to  the 
tube  from  which  the  gas  was  escaping,  and,  the 
air  not  having  been  expelled,  an  explosion  fol- 
lowed which  burst  the  retort,  the  pieces  of  glass 
flying  in  all  directions.  One  of  the  student*8  eyes 
was  injured  at  the  time  ;  and  as  the  trouble  was 
lately  increasing,  the  eye  having  in  the  mean 
while  become  blind,  and  as  it  was  feared  the  sound 
eye  might  be  sympathetically  affected,  the  dis- 
eased eye  was  removed,  and  embedded  in  the 
tissues  was  found  a  piece  of  glass  15  millimetres 
long,  12  wide,  and  \\  thick. 

—  The  Marchant  steam-engine,  now  being  in- 
troduced in  England,  shows  a  remarkable  advance 
in  efficiency,  unless  there  be  some  undiscovered 
source  of  error  in  recent  tests  made.  Accor.iing 
to  reports  published  in  the  London  Electrical  re- 
view, in  a  run  of  six  hours  and  a  half  the  engine 
developed  ninety-eight  horse-power  upon  a  con- 
sumption of  fuel  of  77.54  pounds  of  coal  per  hour* 
or  0.791  of  a  pound  of  coal  per  horse-power  hour. 
The  accuracy  of  the  methods  employed  in  making 
the  tests  has  been  questioned  by  experts,  and  the 
resulting  controversy  will  only  be  ended  by  fui- 
ther  and  more  extended  tests  under  conditions 
satisfactory  to  all.  The  action  of  the  engine  is  as 
follows :  the  steam,  at  its  initial  pressure,  passes 
from  the  boiler  to  the  high-pressure  cyhnder, 
whence  one  third  of  the  steam  is  taken  to  the  low- 
pressure  cylinder,  expands,  does  its  work,  and  is 
exhausted  into  the  vacuum  maintained  in  the  con- 
denser, converted  into  water,  and  finally  cop- 
ducted   to  the  pumps  as  feed-water ;  the   uther 
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two  thirds  of  steam,  od  leaving  the  high- pressure 
cylinder,  passes  into  another,  is  expanded  at  two- 
thirds  the  stroke,  an<1,  having  exerted  its  power, 
proceeds  to  a  pump,  where  it  is  again  exi)anded. 
After  this  the  two-thirds  steam  iH  compressed  in 
the  last  pump  into  the  one-third  feed-water  :  this 
latter  process  is  carried  on  at  the  expent4e  of 
engine-power,  which  is  exerted  not  only  in  forcing 
the  steam  into  the  feed-water,  hut  in  compressing 
a  cushion  of  air  maintained  at  a  proper  pressure 
by  means  of  air-pumps.  ThU  cushion  or  air- 
spring,  on  the  return  stroke,  rendera  u[)  its  stored 
energy  by  pushing  or  returning  the  combined 
feed  of  steam  and  water  back  to  the  boiler. 

—  The  next  meeting  of  the  Indiana  academy  of 
sciences  will  tie  held  at  Indianapolis,  Dec.  29.  It 
is  proposed  that  the  papers  presented  to  the  acade- 
my be  groujMfd  acconlinp^  to  the  topic  ;  that  is, 
that  alt  papers  upon  geology  be  brought  together, 
and  all  upon  biology,  etc.  Those  who  desire  to  pre- 
sent papers  should,  at  their  earliest  convenience, 
send  the  titles  of  their  communications  to  the 
secretary,  Mr.  Amis  \V.  Butler,  Brook ville,  Frank- 
lin county,  Ind. 

—  The  new  U.  S.  cruiser  Boston.  Mr.  Qoulds 
yacht  Atalanta,  and  Mr.  Vanderbilt's  yacht  Alva, 
are  to  be  furnished  with  dense-air  ice- machines, 
which  are  now  being  built  at  the  Delamater  iron- 
works in  this  citv.  In  these  machines,  which  re- 
quire  no  chemicali*,  the  air  is  compressed  and  ex- 
panded between  the  limits  of  twelve  and  four 
atmospheres'  pressure,  being  used  over  and  over 
again  in  what  is  called  a  *  closed  cycle.*  In  the 
ordinary  cold-air  ice-machines  the  air  is  com- 
pressed and  expanded  between  the  limits  of  the 
normal  atmospheric  denriity  and  three  or  four 
atmospheres.  Tlie  lower  limit  of  density  in  the 
new  machines  —  four  atmospheres  -- is  produce*! 
and  maintained  by  a  small  auxiliary'  air-putnp, 
which  is  automatically  thrown  out  of  action  when 
the  profier  pressure  is  reached,  resuming  again 
when,  through  leakage,  the  pressure  is  i-educed. 
It  id  said  that  with  these  macliines  ice  may  be 
produced  at  a  cost  of  two  dollars  per  ton. 

—  The  electric  motor  is  destined  to  play  an  im- 
portant part  in  the  history  of  railroads  in  this  as 
well  as  other  countries.  Although  not  yet  out  of 
the  experimental  stage,  elictric  street  railways  are 
rapidly  gaining  ground  in  public  favor.  Chicago, 
Baltimore,  Philadelphia,  Minneapolis,  Toronto, 
and  other  cities  already  have  electric  street-rail- 
ways in  successful  and  protitable  operation. 
Atx>ut  a  dozen  new  roads  are  in  course  of  con- 
struction, and  a  score  or  two  more  are  projected. 
Montgomery,  Ala.,  will  he  the  first  citv  in  the 
world  to  have  a  complete  electric  street-railway 


system.  In  this  city  it  is  expected  that  a  new 
and  powerful  Daft  electric  motor  will  soon  be 
making  trial  tri}>s  on  the  Ninth  Avenue  ele- 
vated road,  hauling  a  train  of  four  or  five  cars; 
and  on  a  branch  of  the  Tliird  Avenue  road  a  pas- 
senger-car equipped  with  Spraguc  motors  has  been 
making  experimental  trii)6  during  a  great  part  of 
the  summer.         « 

—  The  contributions  to  the  mineral  wealth  of 
the  world  from  the  mines  of  Victoria,  Australia, 
up  to  the  beginning  of  the  present  year,  show  the 
very  respectable  total  value  of  $1,052,085,824. 
This  i3  divided  as  follows:  gold,  $1,047,129,274; 
tin,  $8,239,524  ;  copper,  $920,000  ;  antimony.  $824,- 
466  :  silver.  $850,840  :  coal,  $84,738  ;  iron,  $61,045; 
lead,  $25,937.  During  the  past  year  there  was  a 
total  of  26,192  |)erson8  engaged  in  mining  in  Vic- 
toria, of  which  numl)er  4,950  were  Chinese.  It  is 
noticeable  that  of  the  latter  there  were  only  202 
engaged  in  quartz-mining,  the  rest  working  at  the 
alluvial  or  placer  diggings. 

—  The  tincture  of  the  chloride  of  iron,  diluted 
with  water,  is  very  generally  used  as  a  tonic. 
Recent  experiments  have  £hown  that  when  thus 
diluted  it  Hcts  very  injuriously  upon  the  teeth. 
Thi:«  is  explained  by  the  fact  that  the  peroxide 
formed  in  the  alcoholic  solution  is  precipitated 
when  water  is  present  in  such  a  flocculent  form 
as  not  to  adhere  to  the  surface  of  the  teeth,  and 
consequently  the  free  hydrochloric  acid  can  act 
Qpon  the  lime  salts  of  the  teeth  without  let  or  hin- 
deranoe.  ^Vhen  the  tincture  is  given  without 
water,  no  action  takes  place ;  the  peroxide  which 
is  then  formed  U  of  the  anhydrous  form,  and  so 
compact  as  to  adhere  to  the  teeth,  and  protect 
them  from  the  action  of  the  acid.  These  experi- 
ments have  resulted  in  determining  that  there 
are  three  menstrua  which  can  be  ut>ed  as  diluents 
of  this  tincture,  which  will  produce  no  injurious 
effects  u|K>n  the  teeth  :  they  are  alcohol  in  some 
form,  vichy  water,  and  a  simple  sirup. 

—  Professor  Legge  states  that  he  has  found  two 
embryos  in  a  single  blastoderm  in  a  fowl's  egg  at 
the  third  day  of  inculiation. 

—  A  remarkable  death  has  recently  occurred  in 
Paris,  in  which  the  cause  would  never  have  been 
discovered  ha^l  not  an  autopsy  been  held.  A 
young  girl  was  found  dead  in  the  street,  and  was 
at  firdt  supposed  to  have  been  the  victim  of  foul 
play.  When  the  post-mortem  examination  was 
held,  the  larynx  was  found  to  be  closed  by  lum- 
bricoid  worms,  which  had  been  vomited,  but  had 
not  been  ejected  from  the  mouth. 

—  The  teport  of  the  director  of  the  Leander  Me- 
Cormick  observatory  of  the  Univeraity  of  Virginia, 
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for  tbe  year  ending  June  1, 1886,  states  that  the 
great  equatorial  has  been  chiefly  employed  in  the 
examination  and  sketching  of  southern  nebulae. 
The  nebula  in  Orion,  and  the  Trifid  and  Omego 
nebulae  have  received  special  attention.  851  ob- 
servations of  miscellaneous  nebulae  have  been 
made,  resulting  in  226  drawings,  and  the  dis- 
covery of  233  nebulae  which  are  supposed  not  to 
have  been  hitherto  detected.  (Tbly  a  few  nights 
have  been  suited  to  the  micrometrical  measure- 
ment of  double  stars ;  76  observations  have,  how- 
ever, been  made.  Observations  of  three  comets 
have  been  made.  Tuttle's  comet  was  observed 
at  only  one  other  observatory.  Nice,  in  France; 
and  Bamard*s  comet  of  1886  was  observed  at  this 
place  three  weeks  later  than  elsewhere.  The 
small  equatorial  has  been  employed  in  revising  the 
catalogue  of  stars  south  of  28^.  The  observations 
for  the  re\4sion  of  the  23^  zone  are  now  practically 
completed.  The  director,  Ormond  Stone,  express- 
es the  opinion  that  the  past  year  has  t)een,  with- 
out exception,  the  poorest  for  astronomical  obser- 
vations which  he  has  ever  known.  Not  only  have 
there  been  an  unusual  number  of  cloudy  nights, 
but  even  on  clear  nights  the  definition  has  been 
almost  always  extremely  poor. 

—  ^n  interesting  combination  of  the  Coulier- 
Aitken  theory  of  the  control  of  dust  on  cloud-for- 
mation with  Thomson^s  investigation  of  the  effect 
of  surface  form  on  evaporation  has  lately  been 
made  by  Dr.  Robert  v.  Helmholz.  He  [finds  that 
a  definite  and  perceptible  cooling  of  a  mass  of 
moist  air  below  its  dew-point  is  needed  before  any 
condensation  begins,  and  ascribes  this  to  the  facil- 
ity with  which  the  first -formed  water-droplets 
would  evaporate  on  account  of  their  sharply 
curved  surfaces;  so  that  super-saturation  is 
needed  to  begin  their  formation.  At  the  same 
time,  the  degree  of  8Ui>er- saturation  ordinarily 
needed  is  less  than  that  required  in  dust-free  air, 
because  the  dust  particles  diminish  the  surface- 
curvature  of  a  given  minute  volume  of  water ; 
and  also,  at  the  beginning  of  condensation,  the 
particles  may  prevent  evaporation  from  the  sur- 
face of  water  that  is  attached  to  them.  FUtered 
air  has  been  carried  to  tenfold  super-saturation 
without  a  trace  of  mistiness. 


LETTERS  TO  THE  EDITOR. 

*0*Correapondenia  are  requested  to  be  aa  brief  at  po*aQ>le.    The 
writer'9  name  is  in  all  cases  re<iuired  <is  proof  of  oood  faith. 

Ely's  Labor  movement  in  America. 

Although  I  have  never  before  written  any  thing  in 
reply  to  the  censures  of  a  re-viewer,  I  feel  moved  to 
say  a  few  words  abont  the  critique  of  my  *  Labor 
movement  in  America*  which  appeared  in  Science 
for  Oct.  15. 

There  are  several  reasons  for  this  departure  from 
my    ordinary    coarse.     First,  other   aathors  have 


established  the  precedent,  and  Science  has  already 
pablished  statements  in  reply  to  severe  criticism  of  a 
book.  While  an  author  should  doubtless  decline  to 
discuss  his  own  capacity  or  general  qualifications  for 
his  task,  it  may  be  very  proper  for  lum  to  call  atten- 
tion to  positive  misstatements  of  his  reviewers.  I  am 
inclined  to  think  it  desirable  that  this  should  beoome 

general,  as  it  would  perhaps  lead  people  to  read  a 
ook  carefuUy  before  reviewing  it,  —  a  thing  which 
may  be  regarded  as  exceptional  at  present.  Second, 
while  it  is  doubtless  not  worth  while  to  notice  those 
who  fail  to  distinguish  between  a  torrent  of  personal 
abuse  and  serious  criticism,  it  cannot  be  incompatible 
with  one^s  self-respect  to  point  out  the  errors  of  fact 
in  a  critique  written  by  a  person  like  N.  M.  B.,  who 
evidently  desires  simply  to  give  expression  to  truth, 
and  not  to  vilify  an  aulSior.  Third,  a  review  is  read 
by  many  who  never  see  the  book  reviewed ;  and  it 
may  even  be  my  duty  to  correct  serious  misappre- 
hensions to  which  the  article  by  N.  M.  B.  must  give 
rise,  especially  as  they  relate  to  such  grave  and 
pressing  problems  of  the  hour. 

N.  M.  B.  says  that  I  seem  to  uphold  '*  the  extrem- 
ists in  their  contention  that  all  llie  evils  of  the  pres- 
ent state  of  society  are  due  to  private  property  and 
the  lack  of  proper  co-operation  in  production  and 
distribution."  This  is  simply  inconceivable  to  me ; 
for  the  exact  opposite  is  stated,  I  think  I  may  safely 
say,  fifty  times  in  the  book  reviewed.  I  can  find  no 
more  rational  explanation  for  this  astounding  asser- 
tion of  N.  M.  B.  than  that  during  a  nap  between 
chapters  it  came  to  him  in  a  dream.  If  I  held  the 
opinion  attributed  to  me,  the  remedy  for  social  evils 
would  be  the  abolition  of  private  property  ;  in  other 
words,  the  socialistic  programme.  Is  it  not  a  little 
strange,  that,  with  one  exception,  the  sharpest  attack 
on  the  book  should  have  appeared  in  the  organ  of 
the  socialistic  labor  party,  while  other  reviewers  com- 
plain because  I  leave  nearly  every  thing  to  sympathy 
and  benevolence,  and  furnish  no  adequate  room  for 
the  activity  of  tiie  state  ?  The  truth  is,  I  point  out 
many  causes  for  the  evils  of  present  society,  as  in- 
temperance, imperfect  ethical  development  of  man 
(which  N.  M.  B.  acknowledges,  thereby  falling  into 
self-contradiction),  unchastity,  ignorance  of  the 
simplest  laws  of  political  economy,  extravagance, 
and,  in  fact,  '  the  wickedness  of  human  nature.* 
When,  in  his  reproof  of  me  because  I  failed  to  see  so 
deeply  as  an  ancient  sage,  N.  M.  B.  goes  on  to  ask 
labor  agitators  and  *  their  allies  among  professed 
political  economists '  whetlier  the  sociiu,  political, 
economic,  and  ethical  elevation  of  men  at  large,  and 
the  human  nature  that  is  in  them,  is  not  what  is 
wanted,  he  repeats  my  own  words.  I  have  dwelt  at 
length  on  this  point  because  I  regard  the  accusation 
brought  against  me  as  a  serious  one.  While  I  would 
not  reproach  N.  M.  B.  with  malevolence,  I  do  bring 
against  him  the  charge  of  culpable  negligence.  This 
is  not  the  only  case  where  the  reviewer  dwells  on  ob- 
jections to  the  programmes  of  labor  organizations, 
which  I  have  pointed  out,  in  such  manner  as  to  con- 
vey the  impression  that  I  have  failed  to  see  them. 
He  does  this  in  the  discussion  of  the  financial  plat- 
form of  the  knights  of  labor.  N.  M.  B.  still  labors 
under  the  delusion  that  men  in  masses  in  this  country 
strike,  and  do  all  sorts  of  dreadful  things,  because 
some  one  *  snaps  his  fingers.*  No  doubt,  he  has  read 
it  in  his  daily  paper ;  but  for  a  man  of  scientific  pre- 
tensions to  repeat  it,  shows  a  strange  ignorance  of 
human  nature  and  of  the  operations  of  the  mind  of 
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man.  A  knowledge  nf  natural  phenomena  is  now 
regarded  as  a  necessar}*  qnaliflcation  in  a  man  who 
would  instnict  othero  in  natural  sciences.  At  some 
future  time  a  knowledge  of  social  and  industrial 
phenomena  will  be  considered  a  desirable  qualifica- 
tion in  a  writer  on  economic  topics :  when  that  happy 
time  comes,  we  will  hear  less  ^bont  *  some  one  snap- 
ping  his  fingers  *  and  turning  the  world  upside  down. 

Only  one  other  point.  N.  M.  B.  says  I  gather  facts 
to  suit  a  preconceived  theory.  If  he  had  read  the 
book  more  carefully,  he  would  have  learned  the  true 
state  of  the  case  ;  namely,  that  I  began  my  investiga- 
tion with  a  theory  opposed  to  labor  organizations, 
but  was  converted  from  my  former  opinion  by  an 
overwhelming  and  irresistible  array  of  facts  disclosed 
by  serious  investigation. 

N.  M.  B.  is  not  the  only  one  who  exhibits  gross 

carelessness  in  reviews.     The  fault  is  common ;  and 

my  own  conscience  pricks  me  when  I  remember  one 

critique  which  I  wrote  several  years  ago.     But  it  is 

time  to  emphasize  the  duty  which  a  reviewer  owes 

not  merely  to  the  author,  but  to  the  general  public, 

to  master  the  contents  of  a  book  before  presenting  an 

estimate  of  it  to  the  world.  Richard  T.  Ely. 

Johns  HopkiDB  uniyensity. 
Baltimore,  Oct.  22. 

In  a  criticism  of  Professor  Ely's  '  Labor  movement 
in  America,'  by  N.  M.  B.,  in  your  issue  of  Oct.  15,  it 
is  stated  that  the  evils  which  socialists  ascribe  to 
'  the  institution  of  private  property '  are  not  the  true 
cause  of  the  evils  or  labor  troubles,  but  that  they  are 
caused,  as  Aristotle  held,  by  the  '  wickedness  of 
human  nature.'  No  standard  for  good  and  bad  is 
given  by  N.  M.  B.,  and  the  reader  is  left  at  a  lots 
what  '  wickedness '  may  be  according  to  Aristotle  or 
N.  M.  B.  It  is  fair  to  presume  that  selfishness  — 
otter,  brutal,  unmodified  selfishness,  the  mere  follow- 
ing out  of  the  brutal,  selfish  instincts  of  man,  regard- 
less of  the  welfare  or  interest  of  other  selves  —  is 
what  Aristotle  and  N.  M.  B.  mean. 

*'  Every  one  for  himself,  the  devil  take  the  hind- 
most," i«,  then,  the  expression  of  the  greatest  wicked- 
ness or  worst  trait  of  human  nature  :  that  is  individ- 
ualism, pure  and  simple.  Opposed  to  that,  on  the 
other  extreme,  as  absolute  goodness,  would  be 
altruism.  Between  the  two,  as  the  golden  mean,  is 
equity,  or  eocialism,  —  live  and  let  live  ;  each  for  all, 
and  all  for  each.  The  history  or  evolution  of  human 
nature  —  that  is,  the  ego  altruistic  or  ethical  part  of 
human  nature — is  simply  a  development  from  the 
utter  felfinhness  of  the  lowest  brutes  to  the  social  in- 
stinct or  man.  That  is  the  very  thing  that  makes 
man,  or  the  human  character  of  the  animal  man.  As 
roan  develops  from  a  mere  individualist,  he  becomes, 
therefore,  better  according  to  the  degree  in  which  he 
develops  bis  social  or  equity  nature  ;  that  is,  as  he 
grows  to  be  a  socialist  That  answers  Mr.  N.  M.  B.'s 
question,  whether  these  labor  agitators  consider  it  is 
the  wickedness  (total  depravity  f)  of  man  that  needs 
to  be  reformed,  or  the  economic-social  institutions. 
The  answer  is,  Gioth.  Human  nature  has  developed  al- 
ready from  a  low,  beastly,  selfish  savage,  to  a  golden- 
rule  man  ;  but  our  economic  institutions  are  not 
yet  brought  into  accord  with  that  development  of 
our  human  nature.  To  do  that  is  the  work  and  ob- 
jects of  the  socialistic  agitators.  When  that  is  done, 
It  will  again  have  a  reflex  action  on  our  nature  (like 
all  material  environment  or  social  institutions),  and 
help  to  make  human  nature  still  better  than  it  bow  if. 

One  op  thx  aoftatobs. 


On  the  figures  illustrating  zoological  literature. 

When  a  zoologist  takes  up  his  pen,  brush,  or  {len- 
cil  with  the  intention  of  executing  a  drawing  of  a 
zoological  subject,  either  new  or  old,  with  the  view 
of  publishing  it  to  the  world,  he  assumes,  in  my 
opinion,  ouo  of  the  greatest  responsibilities  that  can 
fall  to  the  lot  of  man.  This  responsibility  is  none 
the  less,  of  course,  when  the  zoologist  is  obliged  to 
review  the  work  doujB  for  him  in  this  way  by  others, 
and  applies  to  all  manner  of  figurative  illustration 
for  zoological  literature.  On  the  other  hand,  I  think 
science  is  fully  as  much  in  debt  to  him  who  furnishes 
her  literature  with  an  absolutely  accurate,  clear,  and 
instructive  figure,  as  she  is  to  the  writer  who  pro- 
duces in  type  a  full,  tnistworthy,  and  comprehensive 
description  of  the  same  subject.  And,  indeed,  in 
many  i>articulars,  a  good  drawing  of  any  object  in 
nature,  in  the  vast  majority  of  cases,  leaves  a  much 
more  lasting  impression  upon  the  mind  of  the  student 
than  does  sometimes  the  most  lucid  of  descriptions. 
For  instance,  if  we  had  never  seen  an  elephant, 
nor  a  good  figure  of  one,  how  different  would  be  the 
ideas  of  different  persons,  were  they  to  attempt  to 
draw  an  elephant  simply  from  a  description,  however 
good  that  description  might  be !  How  important  it 
is,  then,  that  original  figures  in  zoology,  including  all 
its  branches,  should  he  as  perfect  and  correct  like- 
nesses of  the  object  they  depict,  as  possible ! 

The  writer,  who  has  thus  far  contributed  some 
thousand  original  drawings  to  the  various  depart- 
ments of  zoology,  feels  that  no  one  more  than  nim- 
self  needs  the  greatness  of  this  resi>onsibility  laid 
before  him,  and  I  am  fully  aware  of  the  shortcomings 
of  some  of  my  early  attempts ;  but,  be  it  said  in  jus- 
tice to  myself,  I  believe  at  the  present  writing  dupli- 
cates, either  in  press  or  in  the  hands  of  publishers, 
of  all  of  those  that  evidently  required  special  im- 
provement, are  now  furnished. 

Great  encouragement  is  held  out  in  the  future  to 
all  naturalists,  in  the  numerous  methods  that  are  lac- 
ing perfected,  by  means  of  which  the  originals  are 
accurately  transferred  to  metal  without  the  inter- 
ference of  another  hand ;  and  more  especially  does 
this  encouragement  come  to  those  naturalists  who 
take  great  pains,  and  are  skilful  with  their  work. 

Electrotypy,  however,  and  the  ease  it  affords  for 
reproducing  all  manner  of  work,  threaten  such 
scientists  and  naturalists  who  illustrate  their  own 
writings,  with  another  danger,  for  which  steps  must 
soon  be  taken  to  protect  them.  This  danger  conies 
more  especially  from  that  class  of  writers  who  are 
either  indifferent  artists  or  will  not  take  the  time  t^^ 
make  their  own  figures.  Such  people  are  apt  to  l>e- 
come  very  lax  in  the  principles  wluch  pertain  even 
to  the  matter  of  courtesy  in  the  premises,  and  often, 
without  your  leave  or  by  your  leave,  copy  the  draw- 
ings of  others  by  electrotypy  to  illustrate  their  o>*ti 
books,  which  latter  are  only  too  often  hastily  made  in 
other  particulars. 

And  should  an  author  have  his  writings  and  care- 
fully executed  drawings  come  out  from  the  govern- 
ment press,  why  then  these  people  to  whom  I  allude 
seem  to  think  that  they  are  under  no  obligation  of 
any  kind  whatever,  and  immediately  plunder  any 
thing  they  see  fit  to  use.  This  is  a  gpreat  injustice  to 
the  original  artist  and  describer:  for  in  time  it  is 
sure  to  rob  him  of  his  right,  as  government  publica- 
tions are  rarely  seen  by  the  public  at  large;  and 
the  first  thing  he  knows  his  unacknoVledg^  draw. 
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ingfl  are  in  use  iu  class-books  in  half  the  schools  in 
the  country. 

Then,  again,  it  may  operate  in  some  such  way  as 
this.  Take  Professor  Coues's  first  edition  of  his  *  Key 
to  North  American  birds.'  This  author  says  in  his 
preface,  **  Professor  Baird  kindly  offered  me  the  use 
of  all  the  illustrations  of  his  late  review,  while 
Professor  Agassiz  generously  placed  at  my  disposal 
the  plates  accompanying  Mr.  Allen's  *  Memoir  on  the 
birds  of  Florida.'  Several  of  the  woodcuts  have 
been  taken  from  Professor  Tenny's  *  Manual  of 
zoology,'  with  the  author's  permission;  and  a  few 
others  have  been  contributed  by  Messrs.  Lee  A 
Shepard.  With  a  few  exceptions,  the  rest  of  the 
illustrations  have  been  drawn  from  nature  by  the 
author,  and  engraved  by  Mr.  C.  A.  Walker." 

Now,  here  is  a  work  illustrated  by  238  figures,  40 
of  which  at  least  are  due  to  the  unequalled  genius  of 
Audubon  and  Wilson ;  and  yet  their  names  are  not 
even  so  much  as  mentioned  in  the  preface,  or  any- 
where else  in  the  book,  in  connection  w^ith  its  illus- 
trations !  I  will  say  hero  in  justice  to  Coues,  how- 
ever, that  he  amply  corrected  this  in  the  second 
edition  of  his  *Key;'  but  how  does  it  operate? 
Why,  this  way :  six  or  seven  years  afterwards  Prof. 
A.  8.  Packard  publishes  a  work  entitled  'Zodlogy,' 
wherein  the  chapter  devoted  to  birds  has  22  figures, 
at  least  14  of  which  are  reduced  cuts  from  either 
Audubon  or  Wilson,  but  each  one  accredited  as  being 
*'  from  Coues's  *  Key.' "  I  hold  this  to  be  altogether 
wrong,  and  a  great  injustice  to  an  author  or  artist 
naturalist,  either  living  or  dead.  It  is  quite  as  easy 
to  write  fig.  465,  "Summer  duck  —  from  Coues's 
'  Key,'  after  Audubon,"  because  that  perpetuates  the 
genius  of  a  great  artist,  and  relieves  Dr.  Cones  of  the 
responsibility  of  having  drawn  the  bird  in  question  ! 

Foreign  authors  are  exceedingly  careful  about 
such  matters  iu  their  educational  works  upon  bi- 
ology, for  they  seem  to  ai)preciate  the  fact  that  to 
be  otherwise  is  taking,  to  say  the  very  least  of  it,  an 
unfair  advantage  of  a -special  worker  in  science,  who 
may  not  care  to  publish  *  Nature  series '  for  the  pub- 
lic. The  very  recent  and  admirable  publications  of 
Mivart,  Claas  CA.  Sedgwick's  translation),  Wieders- 
h?ira  (W.  N.  Parker's  trauslation),  an  I  F.  Jeffrey 
Bell,  will  bear  me  out  in  this. 

On  the  other  hand,  some  of  our  American  authors 
fully  deserve  the  sharpest  of  criticism  for  their  care- 
lessness in  such  matters,  and  iu  other  cases  more 
severe  han.lling  where  it  actually  comes  within  the 
operation  of  the  law. 

As  an  example  of  the  majority  of  the  suggestions 
and  views  that  I  have  just  put  forth,  let  us  take  a 
little  work  just  gotten  out  by  Professor  Packard  for 
the  use  of  American  vouth  in  the  schools,  and  a  sort 
of  first  st^ps  in  zoology  (steps  surely  that  should  be, 
above  all  others,  in  the  right  direction).  I  refer  to 
the  *  First  lessons  in  zoSlogy '  (New  York,  Holt).  In 
the  present  connection,  I  have  nothing  to  do  with  the 
long  list  of  misstatements  in  biology  in  this  appar- 
ently very  hastily  written  book,  but  draw  upon  it 
solely  to  illustrate  what  I  have  said  about  zodlogical 
figures. 

Dr.  Packard,  in  its  preface,  makes  a  very  shiftless 
acknowledgment  of  some  of  the  authorities  for  the 
illustrations,  but  leaves  a  very  much  larger  number 
where  he  has  completely  ignored  the  artists,  and 
finally  says  that  eight  of  them  were  drawn  by  him- 
self;  trusting^  I  presume,  that  the  students  would 
choose  from  among  the  most  trustworthy  and  best  of 


the  unacknowledged  ones  these  eight,  and  accredit 
the  author  with  them. 

I  observe  among  several  others  quite  a  number  of 
the  wonderfully  instructive  drawings  of  Prof.  E.  S. 
Morse,  some  of  C.  V.  Riley's,  two  of  my  own  (figs. 
196,  197),  a  drawing  by  Coues  (fig.  203),  and  otheiB 
by  Homaday,  Rymer  Jones,  Owen,  and  many 
others,  none  of  which  receive  a  single  word  of  ac- 
knowledgment as  being  authority  for  the  origiiialn. 

But  now  a  word  as  to  some  of  the  drawings  them- 
selves, —  illustrations  that  are  to  be  presented  to 
classes  of  our  children,  and  from  which  they  are 
supposed  to  gain  or  derive  their  first  notions  of 
animal  forms.  Take  fig.  211,  for  example,  said  to  be 
a  *  head  of  a  dove,'  but  of  rather  a  raptorial  variety, 
I  should  mildly  suggest.  Fig.  212,  on  the  same 
page,  looks,  to  my  mind,  far  more  like  the  claw  of  & 
young  lobster  than  the  head  of  a  cockatoo,  which  it 
is  intended  to  represent.  There  is  hardly  a  school- 
boy in  America,  who  has  ever  given  sufficient  atten- 
tion to  the  matter,  who  would  not  know  at  a  glance 
that  the  '  Lobate  foot  of  the  coot '  (fig.  208;  is  ab- 
solutely incorrect  in  important  particulars. 

As  the  author  says  in  the  preface  that  it  has  been 
'  copied  by  electrotypy,'  I  do  not  know  the  authority 
for  the  skeleton  of  the  wild  ass  (fig.  251),  but  it 
certainly  gives  the  impression  that  the  symphysis  of 
the  pelvis  is  not  joined,  and  it  strikes  me  that  a 
better  and  far  safer  illustration  of  the  mammalian 
skeleton  could  have  been  chosen  to  meet  the  end  in 
view.  But  enough ;  for  I  believe  I  have  fairly 
shown  that  surely  these  are  not  the  characters  of 
trustworthy  illustrations  of  zodlogical  subjects  to 
bring  into  the  class-room.  And  I  must  believe  that 
if  any  of  the  youthful  students  of  this  little  work 
become  naturalists  by  profession  in  after-life,  and 
look  back  upon  the  drawings  I  have  cited,  they  will 
agree  with  Professor  Packard,  as  he  expresses  him- 
self on  its  p.  142,  and  with  myself,  after  I  had  seen 
the  figures  iu  question,  that,  **  even  after  the  lancelet 
came  into  being,  the  steps  by  which  the  genuine 
backboned  family  became  recognized  in  animal 
society  were  painful,  and  only  in  a  degree  success- 
ful." R.   W.  8HUFELDT. 

Fort  WiDgate,  N.  Hex..  Oct.  0. 

The  Charleston  earthquake. 

I  su^^gest  an  experiment  which  will,  I  think,  clear 
up  the  idea^  of  many  persons  who  miy  witness  it,  as 
to  tbe  source  of  the  phenomena  of  the  Charleston 
earthquake. 

Let  a  large  sheet  of  glass  (thick  plate-glass  is  per- 
haps best)  be  held  in  a  p'>sition  nearly  borizoatal. 
Placf^  an  alcvihoi-lamp  beneath  it,  near  enough  to  heat 
it.  Loni?  bf*fore  it  is  hot  enough  to  soften,  it  will 
visibly  bend,  and  then  break  with  noise  and  more  or 
less  shock.     It  will  be  violently  a^^itated. 

To  apply  this,  supp-^se  that  dense  strata  of  rock 
exist  at  a  great  depth  below  the  earth's  surface,  under- 
lying the  coast  region  from  the  Alleghinies  far  out 
under  the  ocean  ;  that  in  the  coun^e  of  ages  portions 
of  these  sheets  hundreds  of  feet  thick,  hundreds  of 
miles  wide,  and  perhaps  a  thousand  miles  long,  have 
been  slowly  increasing  in  temperature,  and  expand- 
ing or  endeavoring  to  expand.  For  a  long  tims,  and 
to  a  considerable  amount  of  expansion  over  sach 
large  areas,  tbe  tendency  to  expand  merely  makes 
the  rock  denser;  i.e.,  sets  up  internal  strains,  com- 
pressing the  substance  of  tbe  rock  as  confined  —  a 
mile  square  of  it,  fifty  miles  squ&re  of  it  —  to  the 
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actual  space  it  bas  occupcd  for  ages.  Tbis  rock  is 
like  hard  glass,  elastic,  wbich  involves  compressibility. 
At  laKt  the  CLDipre^nve  stress  accumiilatiog  for  ages 
becomes  tao  great  to  be  borne  witbout  relief,  which 
can  ct-me  only  fiom  fracture. 

The  fracture,  once  started,  extends  from  its  initial 
point  in  lines  of  dislocation,  as  is  in  cold  countries 
cohbtantly  observed  in  the  thick  ice  covering  lakes, 
and  as  is  seen  in  the  licattd  pane  of  glass. 

But  the  commotion,  the  Kh<>ck,  the  rending,  the 
noisef>,  are  infinitely  greater  than  in  the  case  of  the 
pane  cf  glass  or  the  sheet  of  ice.  In  the  sudden 
splitting,  rending  an<l  jarring  diiilocation  of  the  glass, 
ue  have  the  woiking  mo<lel  of  the  boated  strata  of 
rock.  If  the  tflFect  bears  any  proportion  to  the 
relative  magnitude  of  the  mo<)el  and  the  nn-k,  then 
we  have  force,  stress.  moV(>mf  nt,  noise  enough  to 
pro<iuce  all  the  audible  and  visible  effects  (»f  the 
Chorleston  eartlniuakes. 

The  tudden  dislocation  and  displncomont  under 
Charleston  may  produce  the  local  shock  ;  the  noise  of 
the  hudden  splitting  of  the  rock  in  place,  the  sound 
like  distant  cannon-shot.  The  long  roar  and  grind- 
ing, like  ten  thout^and  rusty  iron  chari(»ts  on  a  rocky 
rtiad,  may  be  due  t^>  the  production  of  a  crack,  which, 
if  ten  miles  long,  and  instantantou!*  throughout  its 
whole  lenf^th.  would  yet  be  heard  only  as  the  sound 
from  each  foot  of  its  length  arrived  at  the  ear  of  the 
bearer.  The  sound  prixluced  under  fout  might  be 
heard  within  a  few  seconds  ;  and  that  produced  fifty 
or  sixty  thousand  feet  away,  say  ten  miles,  would 
not  reach  the  ear  till  it  was  fifty  or  sixty  seconds  old; 
and,  as  the  sound  of  successive  pc^rtions  breaking  at 
different  distances  arrived,  there  would  result  a  con- 
tinuous and  heavy  roar.  Such  a  disl'K'ation  would 
relieve  In  great  measure  the  general,  the  widely  dif- 
fused stress  and  strain.  But  movements  would  be 
locul  as  well  as  gf>neral,  and  the  smaller  but  still  im 
mense  sections  of  our  stratum  of  rock  might  continue 
for  days  and  weeks  to  adjust  themselves  by  smaller 
cracks,  crushings,  and  dislocations,  pioduciog  the 
lesser  shocks,  sounds,  and  roars  which  commonly 
follow  the  first  and  greatest  disturbance.  Such  have 
followed  that  of  Charleston  and  Summerville.  In 
fact,  the  pane  of  thick  glass  breaking  over  the  flame 
of  an  alcohol  lamp  in  the  laboratory  or  on  the  lecture- 
table  seems  to  give  a  working  model,  illustrating  all 
the  known  and  reported  phenomena  of  the  Charles- 
ton earthquake.  The  heat  supposed  to  be  observed 
by  some  in  the  ejection  of  water  and  mud  may  well 
have  come  from  the  sudden  compression  and  stresses 
set  up  in  the  moment  of  dislocation.  Sudden  shocks, 
compressive  stresses,  and  motion  arrested,  produce 
heat,  as,  when  a  fifteen- inch  cast-iron  ball  at  great 
velocity  breaks  to  pieces  against  an  iron  target,  its 
scattered  fragments  are  all  hot  to  the  hand  that 
gathers  them.  Ten  miles  square  of  hard  limestone, 
if  heated  lO'',  would  exnand  three  feet  in  length  and 
width  if  free  to  move  ;  heated  100^,  it  would  expand 
about  thirty  feet  each  way.  Here  are  force  and 
movement  enough  to  wreck  a  dozen  Charlestons. 
All  we  need  on  this  theory  is  a  change  of  tempera- 
ture not  very  great  nor  rapid. 

Such  changes  are  plainly  registered  in  the  famous 
three  columns  of  Pozzuoli  described  by  Lyell,  which, 
having  been  erected  above  the  level  of  the  ocean, 
have,  two  or  three  times  within  the  historic  period, 
Bunk  below  its  surface,  and  been  bored  at  various 
levels  by  stone- boring  shell-fish (Simaceaesaz<^phagi), 
aui  then  risen  again  till  these  marks,  undoubtedly 


made  urdcr  vater,  arc  now  above  the  water,  which 
merely  bathes  the  floor  of  the  temple,  and  on  wbich 
they  still  stand  upright,  as  though  never  di^turbe<l. 
Lyell's  clear  dei^cription  assigns  these  evident  changes 
of  levc-1  to  local  changes  of  temperature  in  the  cru^t 
of  the  earth  below  Pozzuoli.  Visible  motion  and 
fracture  of  rocks  also  accrmpany  the  phenomena  of 
'creeping'  in  coal  mines.  M.  C.  Meigs. 

WnshiD{{toD,  D.C.,  Oct.  2l). 

Sea-level  and  ocean-currents. 

I  have  jiiHt  re(reived  u  letter  from  my  friend,  Capt. 
John  Brown,  son  of  John  Bn»wn  the  martyr,  which 

I  hftve  thought  would  interent  your  rciulerK  in  itself, 
and  furnish  a  iM^tter  illustrtitiou  than  1  have  before 
given  of  the  i)Ower  (»f  wind-frictiou  to  moves  great 
lK>dieH  of  water.  1  therefore  enclose  yon  the  follow- 
ing coj)v :  — 

IHT-IS  llAV  I.**.,  Oct  1«,  1«H«. 

My  deau  KUiENi),  —  At  11  o'clock  ThurHday  even- 
ing, the  1-lth  iiiKt.,  I  witnosHcd  here  a  reiiiurkablc 
fa<*t,  the  efi"ect  of  the  lute  treiuen<loUK  wiud-Ktorm. 
ThiH  (>onnnence<1  about  7  a.m.,  an«l  lH.>gHn  to  let  uj>  at 

II  o'clock  in  the  evening,  or  a  little  later.  I  tlKjn 
went  down  to  the  Hhore  in  front  of  niv  houNo.  and 
frmnd  the  lake  lower  thtm  the  aveiago  by  fully  nix 
feet  I  This  in  the  greatest  depression  from  such 
cause  1  have  noticed  during  >i  residence  here  of 
nearlv  tweiitv-four  years.  We  have  not,  within  this 
{K^riod.  had  Kuch  a  high  wind  steadily  c<mtinned  for 
so  long  a  time. 

The  cajitain  of  the  Hteanier  ('hief  .Justice  Waite, 
nuining  between  Toledo  and  the  isltuidH,  reports  the 
fall  of  water-level  at  Toledo  as  about  eight  feet. 

f]ver  y(»urs,  John  Brown.  Jr. 

The  rejdy  of  Mr.  Ferrel,  contained  in  Scimre  of 
July  30,  Heems  to  me  to  obscure  rather  than  illumi- 
nate the  subject  it  cliscusKes.  Th«.'  question  bef<»re  us 
is,  not  whether  the  wiml  hivs  the  power  of  raising  the 
water-level  <ni  a  coast,  but  whether  wind-friction  can, 
in  the  great  equatorial  belt  and  in  the  track  of  the 
Gulf  Stream,  produce  the  flow  of  water  which  is  there 
observed.  The  striking  cases  of  the  power  of  wind 
to  heap  water  on  coasts,  and  to  move  bodily  great 
masHes  of  it  in  lakes,  are  only  interesting  and  relevant 
as  demonstrating  the  sufllciency  of  wind-friction  to 
produce  broad  and  rapid  surface-currents.  This  con- 
ceded, and  the  case  is  won,  Wcause,  in  the  lakes  and 
open  ocean,  like  causes  pro<luce  like  effect*.  Wind 
of  given  velocity  raises  in  both  places  waves  of  ocpial 
height  in  equal  times :  against  these  waves  the  wind 
presaes  in  the  direction  of  its  flow,  with  no  opposing 
force.  Afl  a  consecpiencc,  the  roughened  water-sur- 
face, from  gfreatly  increased  friction,  is  moved  l)odily 
forward  just  as  though  impelled  by  the  paddles  of  a 
revolving  wheel.  This  surface-flow  is  in  time  ccmi- 
municated  to  underlying  strata,  and,  if  the  wind  con- 
tinue to  blow  in  the  same  directicm,  ultimately  a 
large  body  of  water  will  be  set  in  motion ;  in  other 
words,  an  ocean-current  will  be  produced.  There  is 
no  escape  from  this  conclusion  :  and  all  that  part  of 
Mr.  FerrePs  paper  which  relates  to  wind-velocities, 
gradients,  cross-sections,  et<r.,  are  irrelevant.  The 
great  tnith  remains,  that  wind-friction  can  produce 
ocean-currents.  The  difl'erence  in  specific  gravity 
between  cold  arctic  and  warm  tropical  water  is  un- 
doubtedly also  a  vei'a  causa,  the  only  difference  be- 
tween Mr.  Ferrel  and  myself  being  as  to  the  relative 
value  of  these  two  factors.     Impressed  as  I  am  with 
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the  palpable  evidence  of  the  tremeDdous  efficiency  of 
^('ind-friction,  and  realizing  the  extreme  slowness  of 
readjustment  of  diBtarl>ed  equilibrium  by  a  slight 
difference  of  specific  gravity,  the  other  factor,  I  am 
compelled  to  give  in  my  mlhesiou  to  the  party,  very 
respectable  in  numbers  and  intelligence,  who  ascribe 
the  greater  efficiency  to  the  friction  of  wind. 

So  far  as  the  surface-gradients  of  the  ocean  are 
concerned,  I  must  say  that  I  regard  them  of  no 
significance  in  this  cliscussion.  One  has  only  to 
turn  to  Dr.  Penk's  *  Die  schwankungen  des  meeres- 
spiegels,'  and  read  the  record  which  he  and  the 
authorities  he  quotes  have  made,  to  sec  that  .along 
the  coast  sea-level  is  altogether  a  local  phenomenon, 
and  is  dependent  upon  the  altitude  and  position  of 
the  neighboring  land-masses.  Where  the  shores  are 
lofty  mountains,  there  the  water  attracted  by  them 
rises  above  the  normal ;  it  also  rises  on  both  sides 
of  the  Atlantic,  and  is  probably  ten  or  twelve  feet 
lower  in  the  middle  than  on  either  side. 

J.  S.  Newberby. 

The  genesis  of  the  diamond. 

Prof.  Garvill  Lewis,  in  his  remarks  on  *■  The  gen- 
esis of  the  diamond*  (Science^  viii.  p.  345),  briefly 
alludes  to  the  peridotite  of  Elliott  county,  Ky.,  as 
*  suggesting  interesting  possibilities.*  My  notes 
(AyneHcan  jouimal  of  science^  August,  1886,  p.  121) 
on  this  remarkable  eruptive  rock  are  but  a  brief 
digest  of  a  report  (Bulletin  No.  38,  U.  8.  geological 
survey,  not  yet  published)  in  which  its  peculiar  fea- 
tures are  more  completely  described.  If  the  hypoth- 
esis advanced  by  Professor  Lewis  really  accords  with 
nature*s  method  of  manufacturing  this  precious 
gem,  it  gives  to  prospectors  a  most  valuable  guide : 
and  it  is  well  worth  while  to  carefully  examine  all 
loc^ities  the  geological  composition  and  history  of 
which  are  analogous  to  that  of  the  South  African 
diamond-fields. 

In  Elliott  county,  Ky.,  near  Isom^s  mill,  six  miles 
south-west  of  Willard,  there  are  two  short  dikes  of 
peridotite  breaking  through  the  horizontal  sand- 
stones and  shales  of  carboniferous  age  in  such  a  man- 
ner as  to  locally  envelop  many  of  their  fragments. 
The  slopes  in  the  vicinity  are  well  covered  with  soil, 
so  that  there  are  but  few  exposures  of  either  the  in- 
trusive mass  or  the  adjacent  strata  near  the  line  of 
contact  between  them ;  and  no  considerable  excava- 
tions  have  been  made.  Nevertheless  it  is  evident 
that  the  shales  have  been  distinctly  metamorphosed 
by  the  peridotite.  This  is  most  plainly  visible  in 
the  enveloped  fragments  of  shale,  which  are  quite 
numerous  in  the  dike  at  one  exposure  near  Isom^s 
mill,  but  elsewhere  they  are  almost  or  entirely  absent. 
Thus  both  varieties  of  peridotite  described  by  Pro- 
fessor Lewis  occur  in  Kentucky,  but  the  brecciated 
form  has  not  yet  been  found  to  contain  diamonds. 

The  dark  shale,  fragments  of  which  are  included 
in  the  peridotite,  may  be  regarded  as  composed  of 
sand  and  clay  in  varying  proportions.  The  amount 
of  metamorphism  exi)erienced  by  the  small  frag- 
ments of  shale  is  very  unequal,  and  by  no  means 
proportional  to  the  sizes  of  the  inclusions.  One  of 
the  earliest  and  predominant  metamorphic  effects  is 
the  development  of  a  micaceous  mineral  in  the  argil- 
laceous cement.  This  development  may  extend  so 
far  as  to  render  the  inclusion  chiefly  micaoeouB. 
Each  enveloped  fragment  is  surrounded  by  a  narrow 
zone  of  colorless  mica,  the  scales  of  which  are  fre- 
quently arranged  perpendicular  to  its  surface.    An 


advanced  stage  of  metamoiphiim  is  marked  by  Uie 
appearance  of  very  interesting  gphnoidal  bodies  "witli 
remarkably  suggestive  properties.  Aiff  have  a  high 
index  of  refraction,  and  are  pale  yellowish  to  color- 
less, translucent  to  almost  transparent,  and  fwm 
pletely  isotropic.  The  diameter  of  these  little  glob. 
ules  is  generally  about  .02  of  a  millimetre,  and  they 
arc  remarkably  uniform  in  size.  Barely  this  sub- 
stance appears  in  irregular  grains ;  but  generally  it 
occurs  in  a  form  very  suggestive  of  the  diamond,  for 
it  resembles  a  hexoctahedron  with  curved  faces.  In 
general  appearance  it  simulates  the  small  translucent 
crystals  of  octahedrite  in  the  adjacent  peridotite,  but 
their  optical  properties  and  action  in  acids  readily 
distinguish  it  from  that  species.  They  are  soluble 
in  concentrated  hydrochloric  acid,  and,  when  heated 
to  bright  redness,  they  become  less  translucent  and 
somewhat  earthy  in  appearance ;  but  the  change  is 
not  prominent.  In  the  small  fragments  the  globules 
are  usually  numerous,  and  scattered  throughout  the 
scales  of  clouded  mica,  but  most  abundant  and  least 
regular  in  form  near  the  periphery  of  the  inclusion, 
where  they  sometimes  form  quite  a  distinct  border 
just  inside  the  one  of  colorless  mica.  In  the  frag- 
ments where  this  peculiar  isotropic  substance  is  most 
abundant,  there  is  but  little  well-developed  mica. 
Notwithstanding  the  fact  that  some  of  their  proper- 
ties suggest  that  they  are  diamonds  more  or  less  per- 
fectly crystallized,  their  solubility  in  acid  renders 
such  a  view  untenable.  Were  they  diamonds,  they 
would  be  of  comparatively  little  value,  because  of 
their  exceedingly  small  size. 

The  dark  shale  which  is  frequently  enveloped  by 
the  peridotite  is  somewhat  ctu-bonaceous,  but  con- 
tains a  small  proportion  of  carbon  as  compared  with 
that  of  the  South  African  diamcmd-field :  for  this 
reason,  it  appears  to  me  rather  improbable  that  dia- 
monds will  bie  discovered  at  the  locality  in  question. 

Some  very  pretty  pyroi)es,  locally  supposed  to  be 
rubies,  have  been  picked  up  in  the  soil  resulting 
from  the  decomposition  and  disintegration  of  the 
peridotite,  but  nothing  of  greater  value  has  yet  been 
discovered  at  that  place.  That  the  dikes  have  been 
prospected,  and  supposed  to  contain  valuable  metals, 
IS  evidenced  not  only  by  slight  excavations,  but  also 
by  the  ruins  of  what  appears  to  have  been  a  structure 
for  reducing  ore.  Nothing  is  known  in  that  country 
of  the  history  of  these  ruins,  and  they  may  be  of 
considerable  antiquity. 

It  appears  to  be  a  significant  fact  in  favor  of  Pro- 
fessor Le>^is*s  hypothesis,  that  the  diamonds  found 
in  the  United  States  have  been  discovered  where 
peridotites  abound.  The  chief  localities  are  either 
in  North  Carolina  and  Georgia  or  in  California.  Of 
all  the  mountain-ranges  of  this  country,  the  northern 
portion  of  the  Sierras  in  California  is  perhaps  the  rich- 
est in  8eri)entine.  In  cases  I  have  examined,  the  ser- 
pentine is  derived  by  alteration  from  peridotites.  In 
the  same  region,  among  older  stratified  rocks  of  the  au- 
riferous series,  is  a  black  shale  or  slate  which  occasion^ 
ally  contains  a  considerable  amount  of  carbonaceous 
matter;  and  it  is  quite  possible  that  the  diamonds  which 
have  bisen  discovered  in  the  Sierras  had  their  origin 
along  a  contact  between  peridotite  and  carbonaceous 
shale.  At  any  rate,  the  suggestion  opens  another 
field  for  prospectors,  and  it  should  be  remembered 
that  corundum,  with  its  gems,  is  also  foimd  under 
similar  geologic  conditions.  J.  S.  DiLiiBB. 

Petrogrsptilc  laboratory,  U.  8.  geoL  surv., 
Wasblngton,  D.C.,  Oct.  SI. 
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PREUMINARY  NOTE  OF  AN  ANALYSIS  OF 
THE  MEXICAN  CODICES  AND  GRAVEN 
INSCRIPTIONS,' 

I  WISH  to  make  a  statement  of  a  few  of  the 
results  I  have  recently  obtained  by  a  translation 
Into  the  Nahuatl  language  of  the  phonetic  sym- 
bols contained  in  the  Vienna  codex  and  the  Bod- 
leian and  Selden  manuscripts.  I  find  that  these 
entire  codices  are  composed  of  signs  representing 
parts  of  8i)eech,  forming,  in  combination,  words 
and  sentences.  Moreover,  I  liave  discovered  cer- 
tain determinative  signs  that  render  a  misinter- 
pretation of  these  picture-writings  impossible. 

The  Vienna  codex,  the  Bodleian  and  Selden 
manuscripts,  are  records  of  lands,  tributes,  tithes, 
and  taxes.  A  partial  decipherment  of  portions  of 
the  Borgian,  Vatican,  and  Fej^rvary  codices  con- 
vinces me  that  these  do  not  relate,  as  has  been 
supposed  and  is  maintained,  to  astrological  and 
exclusively  religious  matters,  but  deal  with  the 
details  of  a  communal  form  of  government,  the 
existence  of  which  has  been  suggested  by  some 
recent  writers,  but  not  sufficiently  proved  to  be 
generally  accepted. 

The  as  yet  imperfect  insight  I  have  obtained 
through  these  native  works  confirms  and  com- 
pletes much  of  the  testimony  of  the  early  Spanish 
writers,  but  also  renders  evident  the  false  and  dis- 
torted impressions  they  received  and  handed 
down. 

Familiarity  with  certain  phonetic  symbols 
of  frequent  recurrence  in  the  picture-writings 
caused  me  to  perceive,  somewhat  to  my  astonish- 
ment, that  identical  symbols  are  reproduced  on 
the  so-called  *  calendar  stone,'  the  *  sacrificial 
stone,*  and  other  equally  well  known  monoliths. 
Through  the  decipherment  of  these  and  an  appli- 
cation of  the  same  method  to  other  symbols  en- 
graved thereon,  I  unhesitatingly  affirm,  even  at 
this  early  stage  of  investigation,  that  these  graven 
monoliths  are  not  what  they  have  hitherto  been 
considered.  On  them  are  Nahuatl  words  that  are 
found  in  the  codices  in  Sahagun's  invaluable  *  His- 
toria,'  and  in  other  early  chronicles  where  imper- 
fect explanations  of  them  are  given  ;  and  these 
words  reveal,  beyond  doubt,  the  true  uses  and 
purposes  of  the  stones. 

>  Read  iMfore  the  American  assooiation  for  the  advanoe- 
ment  of  adeiioe  at  Buffalo,  Auffuat,  ISBOi 


Let  us  cursorQy  examine  the  teHtimony  of  the 
best  authorities  on  a  certain  point.  Duran  tells 
us  distinctly  that  there  was  in  each  market-place 
of  ancient  Mexico  a  circular,  elaborately  carved 
tablet,  held  in  great  veneration.  It  was  f recjuent- 
ly  consulted,  and  by  it  the  market-days  were  reg- 
ulated. All  writers  concur  in  stating  that  the 
market  was  held  on  each  fifth  day.  According  to 
them,  a  period  of  five  days  answered  to  our  week, 
and  four  such  divisions  formed  the  period  of 
twenty  days  termed  the  Mexican  month.  They 
tell  us  that  all  adults  were  obliged  by  law  to  re- 
sort to  the  appointed  market-place  on  each  fifth 
day,  and  that  all  produce  and  manufactures  had 
to  be  brought  there,  even  from  great  distances, 
severe  penalties  being  incurred  by  those  who  l)ar- 
tered  the  produce  of  Land  or  labor  on  the  highway 
or  elsewhere.  On  the  broad,  straight,  cemented 
roads  leading  to  the  locality  of  each  market,  *  rest- 
ing-places'  for  the  wayfarers  and  carriers  were 
provided  at  regular  intervals  ;  and,  by  the  number 
of  such  stopping-places  between  one  point  and  an- 
other, distances  were  estimated. 

The  enormous  concourse  of  people,  the  variety 
of  produce  exhibited,  and  the  order  that  prevailed 
in  the  markets  of  Mexico  and  Tlatelolco,  filled  the 
conqueror  with  wonder  and  admiration.  From 
Cortes,  Bemal  Diaz,  Sahagun,  and  others,  we 
learn  that  the  market  was  a  special  charge  of  the 
supreme  chief  of  Mexico  ;  that  appointed  officers 
presided  in  state  over  it,  while  others  moved 
among  the  throng  superintending  the  traffic. 
Standard  measures  were  kept,  and  rigorous  pun- 
ishment awaited  those  who  sold  by  false  measure 
or  l)artored  stolen  goods. 

It  is  my  opinion,  and  one  that  I  can  support  by 
a  mass  of  further  corroborative  evidence,  that  the 
periodical  market-day  was  the  most  important 
regulator  of  the  Mexican  social  organization,  and 
that  the  monolith  generally  known  as  the  calendar- 
stone  was  the  market-stone  of  the  City  of  Mexico. 
It  bears  the  record  of  fixed  market-days  ;  and  I 
venture  to  suggest  that  from  these  the  formation 
of  the  Mexican  calendar  system  originated.  The 
stone  shows  the  existence  of  communal  property 
and  of  an  equal  division  of  general  contributions 
into  certain  portions.  I  find,  moreover,  that  the 
face  enclosed  in  the  inner  circle  of  the  tablet  is  a 
rebus.  When  its  several  parts  are  interpreted  by 
the  phonetic  elements  they  represent,  a  sentence 
is  obtained  which  clearly  shows  the  use  of  the  tab- 
let.    Of  this  sentence  I  shall  submit   but  two 
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wordB,  deeming  theeeiufflcie&t,  for  the  present,  to 
prove  my  method  and  its  results. 

Thus  from  the  phoaetic  elements  tetl  (' »tOD«'), 
iselliC  face  or  surface '},;Min  ('  upon'), is  obtained, 
by  combination,  according  to  rules  of  the  Nahuatl 
grammar,  the  word  teixpan,  meaning  '  publicly.' 


Now,  turning  lo  the  monolith  generally  Imown 
as  the  sacrificial  stone,  I  find  it  to  be  a  la^-stone 
of  similar  nature,  recording  the  periodical  oolleo- 
tion  of  certain  tributes  paid  by  subjugated  tribea 
and  (^ers  whose  obligation  it  was  to  oontribute 
to  the  common  wealth  of  Mexico.    A  symbcdic 


In  Molina's  dictionary  the  noun  teicpanca  is  trans- 
lated  as  '  something  evident  and  manifest  to  all.' 
The  protrudiog  tongue  yields  the  two  elements  of 
the  word  nenepHquifa  {•  to  mark,  note,  keep  ac- 
count of '),  formed  by  rteTtepUH  ('  tongue ')  and 
quifa  ('to  go  out*).  These  statements  are,  of 
course,  almost  meaningless  to  any  but  Nahuatl 
rtadentB  acqaainted  with  the  pictogr^thic  system. 


frieze  around  the  etone  consists  of  groups,  placed 
at  intervals,  of  flints  (tecpatC),  with  conventioD- 
ally  carved  teeth  (tlOTifli^,  giving,  in  combination, 
the  word  tecpatlantli.  This  word  occurs  in 
Sahagun's  '  Bistoria '  as  the  name  given  to  the 
'  lands  of  the  palace,'  and  in  one  of  the  native 
works  I  find  designated  the  four  ohauiels  into 
which  the  produce  of  these  lands  was  diverted. 


OcfiOBKB  20,  1886.1 


SCIENCE. 


396 


The  periods  indicated  on  it  differ  from  those  on 
the  great  market-stone,  and  seem  to  furnish  a 
solution  to  the  perplexing  complementary  calendar 
system  mentioned  by  Spanish  writers  as  *  the  lords 
of  the  night  accompanying  the  days.' 

In  conclusion,  I  would  state,  that,  in  my  (pinion, 
many  of  the  large  stone  receptacles  that  are  gen- 
erally called  '  vessels  for  containing  the  hearts  and 
blood  of  human  victims*  are  no  other  than  the 
standard  measures,  preserved  for  reference  in  the 
market-place. 

Before  publishing  my  final  results,  I  shall  sub- 
mit them  to  a  searching  and  prolonged  investiga- 
tion. An  examination  of  the  originals  of  many 
of  the  codices  reproduced  in  Lord  Kingsborough*s 
'  Mexican  antiquities  *  will  be  necessary  to  de- 
termine important  points,  and  during  the  forth- 
coming year  my  line  of  researches  will  be  in  this 
direction.  Zelia  Nuttall. 


HOW  TO  MAKE  THE  MOST  OF  A  SMALL 

LIBRARY. » 

The  question  is  not  what  to  do  with  a  library  of 
five  hundred  thousand,  or  a  hundred  thousand,  or 
fifty  thousand  volumes.  It  has  nothing  to  do  with 
libraries  which  can  afford  to  buy  manuscripts  or 
incunabula,  black-letter  tracts,  or  early  American 
sermons.  It  Ib  not  for  libraries  whose  collections 
of  original  authorities  took  away,  many  years  ago, 
the  cause  of  John  Adams's  reproach  that  in  his 
time  the  books  from  which  Gibbon's  statements 
might  be  proved  true  or  false  could  not  be  found 
in  the  United  States.  A  student  may  go  to  the 
libraries  in  the  great  cities  and  read  at  his  will, 
order  from  abroad  books  relating  to  his  specialty, 
or,  if  he  can  show  just  cause  for  his  request,  may 
even  have  books  sent  to  his  distant  home.  The 
libraries  which  concern  us  are  those  of  thirty,  or 
ten,  or  five,  or  even  of  one  thousand  volumes,  in 
towns  and  villages,  open,  perhaps,  all  day  six  days 
in  the  week,  or  two  or  three  hours  on  one  day.  I 
mean  this  for  you,  whose  library  spends  a  thou- 
sand dollars  a  year ;  and  you,  who  have  but  five 
hundred  for  books,  periodicals,  and  binding ;  and 
you,  who  struggle  along  with  fifty  dollars'  worth 
of  new  books  twice  a  year.  It  is  for  you,  too, 
whose  library  has  existed  in  a  half -alive  state  vrith 
poor  American  reprints  of  English  books,  novels 
in  wretched  condition,  antiquated  volumes  of 
science,  biographies  of  the  dreariest,  incomplete 
Tolumes  of  magazines.  How  can  such  libraries  be 
made  centres  of  sweetness  and  light  in  country 
towns? 

'  Your  house  is  not  large  enough  to  swing  a  cat 
in,'  said  a  man  to  his  friend.     *  But  I  don't  wish 

1  Bead  before  the  Milwaukee  meetioff  of  tbe  Ubruy 
aMOOiatton  1^  MiM  0.  M .  Hewini,  July  7. 18B6. 


to  swing  a  cat,'  answered  the  friend.  This  bit  of 
homely  wisdom,  and  another,  *  When  you  cant 
have  what  you  like,  you  must  like  what  you  have,' 
are  as  useful  in  libraries  as  anywhere  else. 

But  they  do  not  mean  that  you  are  to  be  satisfied 
with  the  present  use  of  many  of  the  books  which 
are  now  gathering  dust  upon  your  shelves.  Some 
of  them  may  easily  be  made  to  answer  the  ques- 
tions of  your  readers.  Spend  the  next  money  that 
you  have  in  a  few  books  of  reference,  a  new 
edition  of  an  encyclopae<lia,  a  good  atlas,  *  Lip- 
pincott*s  biographical  dictionary,'  *  Poole's  index,' 
and  its  co-operative  supplement  the  Brooklyn  cata- 
logue, and  the  Providence  reference-lists.  If  you 
can  get  also,  or  if  you  have  already,  all  the  volumes 
of  Harper*8  magazine^  Scribner's  monthly^  and 
the  Century^  the  Popular  science  monthly^  and 
LitteWa  living  age^  with  the  separate  indexes,  in- 
cluding articles  and  poems  too  short  to  be  indexed 
in  Poole,  you  are  ready  to  meet  the  wants  of  most 
of  your  readers.  If  you  have  time,  index  St, 
NicfiolaSf  Wide  awake,  and  Harper's  young  people, 
A  librarian  of  a  small  library  can  often  satisfy  a 
reader  by  showing  him  an  article  written  osten- 
sibly for  children,  but  told  in  the  clear,  simple 
style  which  appeals  to  many  older  persons.  The 
thinking  powers  of  many  boys  and  girls  never 
develop  after  they  leave  school  at  fifteen ;  and 
knowledge,  in  order  to  be  attractive  to  them  in 
their  later  years,  must  be  set  forth  as  attractively 
as  in  their  school-days.  If  you  can  overcome  the 
repugnance  of  many  x>ersons  to  books  which  they 
think  childish  and  beneath  them,  you  can  often 
give  them  just  what  they  are  able  to  enjoy.  I 
sometimes  say,  <*  The  best  article  that  I  know  ia 
in  the  Wide  awake  [or  St.  Nicholas,  or  Harper's 
young  people],  and,  if  you  have  no  objection  to 
reading  a  boys'  and  girls'  magazine,  I  think  that 
you  will  find  in  it  just  what  you  need." 

A  magazine  which  has  a  department  of  *  Answers 
to  correspondents '  asked,  in  a  late  number,  for  no 
questions  which  might  be  answered  by  referring 
to  an  encyclopaedia  or  biographical  dictionary. 
In  the  next  number  a  correspondent  begged  the 
editor  to  remember  that  many  persons  had  no 
access  to  such  books,  and  their  only  way  of  learn- 
ing what  they  wished  to  know  was  through  the 
magazine.  The  library  in  every  town  or  village 
should  supply  this  want,  and  should  also  contain 
Brewer's  *  Reader's  hand-book '  and  *  Dictionary 
of  phrase  and  fable'  (which,  though  often  inaccu- 
rate, are  much  better  than  nothing),  and  Wheeler's 
<  Dictionary  of  noted  names  of  fiction,'  and 
'Familiar  allusions.'  As  soon  as  you  can  afford 
it,  buy  all  the  volumes  of  *  Notes  and  queries ; ' 
but  until  then  you  can  answer  many  questions 
from  the  books  of  reference  already  named. 
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The  stock  questions  with  which  every  lihrarian 
is  familiar,  such  as  who  wrote  *  I  am  dyings  Egypt, 
dying,*  whether  Shakspeare  was  of  noble  birth,  or 
Eleazar  Williams  was  Louis  XVII.,  are  easily  dis- 
posed of.  If  you  can  make  your  readers  under- 
stand that  they  must  formulate  their  requests  in 
intelligible  shape,  you  have  gone  a  long  way  to- 
wards making  your  library  useful.  They  exx>ect  a 
librarian  to  find  *  a  book  about  cheerfulness  ;  *  or 
*  a  book  about  whether  education  is  better  than 
wealth  ;  ^  or  <  a  book  in  marbled  covei-s  that  wasn^t 
exactly  a  history,  but  had  something  about  history 
in  it,  that  mother  read  about  nine  years  ago.' 

This  is  no  place  for  discussing  the  merits  of  rival 
encyclopaedias.  I  find  the  Britannica,  Chambers's, 
Appletons',  and  Johnson*s  all  useful.  If  I  could 
have  only  one,  and  no  atlas,  I  should  take  Apple- 
tons*,  on  account  of  its  maps,  its  full  lives  of  liv- 
ing persons,  and  its  yearly  supplement.  A  person 
often  goes  to  a  library  with  a  question  which  he 
fancies  can  be  answered  only  by  reference  to  many 
learned  books,  but  really  is  a  very  simple  one.  A 
stranger  from  out  of  town  once  said  to  me  with  a 
pompous  air,  *'  I  am  pursuing  an  extensive  course 
of  historical  reading,  and  wish  to  know  what 
works  the  library  contains  on  the  history  of  Con- 
stantinople." I  meekly  replied  that  we  had  only  a 
very  few  of  the  original  authorities,  and  that  they 
were  in  English  translations.  <<  What  have  you, 
then  ?  "  I  named  the  more  familiar  histories,  and 
a  few  recent  books  of  travel,  like  De  Amicis'  and 
Gkiutier's.  *'  I  wish  to  see  a  minute  map  of  the 
city."  —  *  *  We  have  nothing  minute.  The  best  that 
I  can  give  you  is  in  the  '  Encyclopaedia  Britan- 
nica.' " —  "  Ah,  indeed  !  That  is  a  work  I  have 
never  heard  of.  May  I  see  it?"  This  confession 
betrayed  at  once  the  depth  of  the  stranger's  learn- 
ing. He  read  the  encyclopaedia  for  about  ten 
minutes,  then  returned  it  with  thanks,  and  went 
away  saying  that  he  had  now  finished  his  course 
of  reading  on  Constantinople.  An  encyclopaedia 
often  satisfies  the  vague  desire  for  knowledge,  of  a 
person  who  has  not  learned  how  to  use  books,  and 
asks  in  an  indefinite  way  for  something  on  a  oer- 
teun  subject. 

The  Brooklyn  catalogue  is  especially  useful  in 
its  biographical  references  to  lives  in  books  which, 
without  it,  might  stand  unopened  on  the  shelves. 
For  example :  a  librarian,  when  asked  for  a  life 
of  Queen  Christina  of  Sweden,  might  not  remem- 
ber, without  consulting  it,  that,  although  there 
was  no  life  of  her  in  the  library,  chapters  upon  her 
might  be  found  in  Wilkie  ColUns's  '  Miscellanies,' 
Hays's  *  Female  biography,'  Mrs.  Jameson's  *  Lives 
of  female  sovereigns,'  and  Russell's  <  Extraordi- 
nary women.'  < Poolers  index'  unlocks  LittdTB 
living  age^  which  is  full  of  biographical  and  his- 


torical articles.  Every  volume  of  eflsays  in  a 
library  should  be  indexed,  and  every  titie  placed 
in  the  catalogue. 

The  question  of  what  kind  of  catalogue  yofa 
should  have  is  one  that  depends  largely  on  the 
number  of  your  readers  and  the  kind  of  books 
which  they  take.  A  printed  one  soon  growB  ob- 
solete. A  card-catalogue,  well  arranged  under 
authors  and  subjects,  with  zinc  indicators  to  show 
the  places  of  subjects,  and  brass  rods  so  that  the 
cards  cannot  be  displaced,  is  as  good  as  any  thm^ 
that  has  yet  been  used.  <<  I  made  my  catalogue,*' 
said  a  librarian  to  me  a  year  or  two  ago,  *'  so  that 
the  greatest  fool  in  town  could  not  possibly  make 
a  mistake  in  finding  an  author  or  title."  This 
catalogue  is  certainly  a  model  of  clearness  and 
simplicity.  Long  experience  with  fixed  shelf- 
numbers  has  convinced  me  that  they  should  not 
be  used,  but  should  give  place  to  the  Dewey  plan 
or  one  of  its  modifications. 

The  books  which  you  buy  should  depend,  like 
your  catalogue,  on  your  class  of  readers.  A  library 
in  a  village  where  there  are  farms  and  gardens 
should  have  the  latest  and  best  books  upon  farm- 
ing, gardening,  the  care  of  cattle  and  poultry,  and 
several  agricultural  and  horticultural  papers  and 
magazines,  that  may  be  allowed  to  circulate  after 
they  are  bound.  I  saw  not  long  ago,  in  a  newly 
endowed  library  in  such  a  town,  several  books 
with  finely  colored  illustrations  of  beautiful-leaved 
plants  and  flowering  shrubs,  that  must  certainly 
have  an  influence  in  time  in  making  the  gardens 
of  the  neighborhood  very  different  from  the  tra- 
ditional farmhouse  door-yard.  A  town  with  tele- 
phones, electric  lights,  machine-shops,  and  manu- 
factories, where  many  young  men  of  intelligence 
are  electrical  engineers,  machinists,  and  draughts- 
men, needs  all  the  newest  books  that  it  can  afford 
to  buy,  on  electricity,  applied  mechanics,  and 
mechanical  drawing.  We  find  in  Hartford  a 
steadily  increasing  demand  for  books  of  these 
classes.  Scientific  works,  unless  of  recent  date, 
are  worse  than  useless,  except  to  a  sti^dent  of  the 
history  of  science.  A  person  who  asks  for  a  book 
on  physics  or  chemistry  from  a  printed  catalogue 
does  not  always  notice  the  imprint,  and  chooses  a 
work  quite  out  of  date.  A  librarian  can  and 
should  tell  him  where  to  find  a  newer  and  better 
one. 

The  use  of  books  on  special  subjects  grows  every 
year.  The  Society  for  study  at  home,  the  Chau- 
tauqua society,  many  smaller  clubs,  Queries  and 
other  periodicals,  with  their  lists  of  prize  ques- 
tions, have  all  done  their  part  in  encouraging 
readers  to  use  libraries.  The  prize  questions  are 
often  such  as  anybody  might  write  by  opening  any 
volume  of  history  or  biography  at  random  and 
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framing  a  question  about  the  first  name  or  sub- 
ject on  the  page.  Such  questions  are  a  severe  tax 
on  a  librarian's  time  and  patience  ;  but,  if  a  reader 
comes  in  search  of  answers,  he  must  be  kindly 
received,  and  all  theresourcesof  the  library  placed 
at  his  disposal.  A  librarian  needs  a  certain  tact 
and  skill  in  guessing  at  the  wants  of  readers. 
This  comes  by  practice,  after  one  has  learned  to 
estimate  the  mind-power  of  the  frequenters  of  a 
library.  '  Can  you  give  me  something  on  the 
French  revolution  ?  *  asks  a  young  girl.  Instead 
of   offering    Thiers,   or    Carlyle,    or    even    the 

*  Epoch  of    history  *  volume,  the  librarian  asks, 

*  How  long  an  account  do  you  wish,  —  one  in  sev- 
eral volumes?'  —  *0h,  not  very  long,  and  not 
very  deep,  please.*  —  *An  historical  novel,  per- 
haps ?  *  —  *  Yes,*  with  a  visible  brightening  of  the 
face :  and  the  reader  goes  home  happy  with 
'  Citoyenne  Jacqueline,'  perhaps  to  come  back  and 
ask  for  another  novel  of  the  same  period,  or  even 
a  history.  It  is,  however,  too  much  to  expect 
that  every  reader  who  desires  a  little  historical 
knowledge  will  go  through  a  course  of  many- 
Yolumed  books.  The  various  lists  of  historiod 
novels  published  by  the  Boston  public  library  and 
other  libraries.  Professor  Allen's  *  Catalogue  of 
novels  and  |K)ems  on  English  history,'  and  Adams's 
'  Manual  of  historical  literature,'  are  every-day 
helps  in  even  the  smallest  library.  It  is  not  hard 
for  a  librarian  to  make  a  list  of  the  novels  in  his 
or  her  own  library  which  iUustrate  different 
periods.  A  small  library  has  this  advantage  over 
a  large  one,  that  it  cannot  afford  to  buy  poor 
novels.  Miss  Hewins  closed  with  a  list  of  about 
seven  hundred  dollars'  worth  of  books  made  for 
the  beginning  of  a  free  library  in  a  manufactur- 
ing and  farming  town,  whose  inhabitants  are  of 
average  intelligence. 


THE  AGE  OF  ELECTRICITY. 

In  the  closing  sentence  of  this  book  the  author 
remarks  that  we  are  to-day  entering  upon  the  age 
of  electricity  ;  so  that,  in  spite  of  its  title,  the 
volume  must  be  regarded  as  a  discussion  of  inci- 
dents in  the  world's  liistory  which  were  necessary 
and  preliminary  to  its  complete  preparation  for  the 
phase  of  its  existence  which  it  is  now  about  to 
take  on.  Now  and  then,  throughout  its  nearly 
four  hundred  pages,  prophetic  glimpses  are  afforded 
of  what  this  age  may  have  in  store  for  us,  but  in 
the  main  the  author  has  confined  himself  to  the 
safer  ground  of  already  accomplished  fact. 

The  reader  is  carried  from  the  *  myth  of  the 
amber-soul,'  which  is  discoursed  upon  in  the  first 
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chapter,  to  nearly  the  latest  application  filed  in 
the  patent  ofHce  up  to  date ;  and,  in  a  general 
way,  the  task  of  summarizing  the  vast  amount  of 
information  which  scattered  itself  with  great 
irregularity  along  the  centuries  from  th€f  earliest 
of  these  dates  to  the  latest  has  been  well  and 
satisfactorily  i)erformed. 

The  book  is  written  in  the  interests  of  the 
general  public,  and  is  nearly  free  from  technicali- 
ties, which  are  so  often  a  bugbear  to  the  general 
reader.  While  not  especially  intended  for  the 
student  of  electricity,  it  will  prove  to  be  a  useful 
book  of  reference  to  many  whose  collections  are 
limited,  as  it  contains  a  good  deal  of  historical 
information  not  otherwise  accessible  in  a  single 
volume.  Considered  in  relation  to  the  supposed 
demands  of  the  general  reader,  the  author  has 
perhaps  erred  somewhat  in  often  going  into  details 
which  may  serve  to  complicate  rather  than  to 
simplify,  and,  in  a  few  instances,  in  avoiding  the 
discussion  of  an  interesting  subject  because  of  its 
seeming  difficulty. 

Several  inaccurate  and  misleading  statements 
are  found  scattered  through  tlie  book,  which  are 
all  the  more  noticeable  on  account  of  its  general 
excellence.  Early  in  his  discussion  the  author 
defines  the  units  now  commonly  used  in  electrical 
measiu^ment ;  but  he  has  not  been  able  to  avoid 
confusion  in  their  use  subsequently,  as  when  he 
states  that  the  quantity  of  current  necessary  to 
decompose  a  grain  of  water  is  8. 18  amperes,  and  in 
other  instances.  Many  readers  will  be  astonished 
at  the  statement  that  the  resistance  of  a  battery- 
cell  is  in  no  way  altered  by  increasing  or  diminish- 
ing the  size  of  the  plates.  The  assumption  of  the 
resistance  of  what  the  author  continually  calls  a 
'  strange  atmosphere  *  around  the  poles  of  a  mag- 
net, and  in  the  neighborhood  of  a  conductor  con- 
veying a  current,  in  order  to  account  for  the  phe- 
nomena of  the  magnetic  field,  would  hardly  seem 
to  be  warranted,  even  in  a  popular  treatment  of 
the  subject. 

In  his  historical  references,  the  author  is  dich 
posed  to  give  due  credit  to  American  science  and 
invention,  although  in  his  discussion  of  the  induc- 
tion coil  he  nowhere  mentions  the  important  con- 
tributions of  Mr.  E.  L.  Ritchie  ;  and  his  treatment 
of  contemporaneous  discovery  and  invention  does 
not  seem  to  be  quite  free  from  prejudice  and  biaji. 

Notwithstanding  these  and  some  other  faults, 
the  book  contains  a  vast  amount  of  interesting  in- 
formation, presented  in  an  interesting  way,  and  it 
will  doubtless  find  an  appreciative  audience.  It 
presents  a  handsome  appearance,  and  the  numer- 
ous illustrations  are  generally  appropriate  adjuncts 
to  the  text.  In  the  fine  full-page  cut,  however, 
showing  a  man  of  war  destroyed  by  a  fish-torpedo, 
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it  is  a  little  curioug  to  Bee,  that,  wltile  tbe  great 
ehip  is  certainly  going  to  the  bottom,  the  nmall 
torpedo-boat  itself  floate  apporentlj  uniDJured. 


LOCALIZATION  OF  FUAVTION  IN  TBE 
CORTEX  OF  THE  BRAIN. 

A  coKVBNiEiiT  Bnannary  of  the  main  points 
that  have  been  established  by  experiments  <m 
animals,  by  pathological  records  and  anatomical 
research,  r^arding  tbe  relation  of  certain  partsof 
the  brain  to  the  various  senses  and  systems  of 
muscles,  is  a  very  welcome  contribution  to  this 
vexed  queetion.  If,  in  addition,  the  work  brings 
new  light  on  some  of  the  problems,  and  a  worthy 
appreciation  of  its  predecessors,  it  is  doubly 
welcome.  The  recent  work  of  Dr.  Luciani  and 
Dr.  Seppilli  has  these  claims  to  our  highest  praise. 

The  view  of  Flourens,  that  all  the  parts  of  the 
brain  were  functionally  equivalent,  was  followed, 
after  tlie  discovery  of  the  excitability  of  the  cortex 
in  1870,  by  the  very  opposite  view  that  the  brain 
consisted  of  a  coUectioo  of  areas  definitely  cir- 
cumscribed, each  of  which  had  exclusive  charge 
of  a  certain  function.  The  view  held  by  our 
authors,  agreeing  with  that  of  Exner,  Ooltz,  and 
others,  is  a  mean  between  tbe  two.  The  different 
parts  of  the  cortex  have  very  different  relations 
to  the  several  functions.  But  a  centre  is  not  a 
definitely  limited  area :  it  has  a  focus  and  a 
'periphery,'  but  no  hard  and  fast  boundary-lines. 
The  peripheries  of  tbe  various  centres  overlap. 
Take  the  usual  centre,  for  example.  If  youregard 
the  sight>«entre  as  all  that  part  of  the  cortex  the 
removal  of  which  will causedisturbancesof  vision, 
then  this  centre  is  almost  t«o  extended  to  be  local- 
ized at  all ;  but,  if  you  distinguish  between  tran- 
sitory and  permanent  (though  gradually  decreas- 
ing) Impairment  of  vision,  the  occipital  lobe,  with 
a  small  part  of  the  adjoining  parietal,  is  at  once 
marked  as  the  focus  of  the  Bight^«entre :  its 
'  periphery '  extends  in  the  direction  of  the  frontal 
and  temporal  lobes.  An  injury  to  the  peripheral 
portions  wOl  cause  less  severe  and  less  permanent 
impairment  of  vision  than  injury  to  the  focus. 

The  extensive  destruction  of  one  occipital  lobe 
produces  blindness  in  a  small  external  segment  of 
the  retina  on  the  saine  side,  and  in  alarge  internal 
segment  of  the  retina  on  the  opposite  side ;  i.e., 
each  centre  is  connected  with  both  sides  of  the 
body,  hut  more  with  the  opposite  side.  This 
furnishes  a  simple  scheme  of  the  decussation  of 
fibres  in  tbe  optic  chiaama.     The  general  results 
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are  compactly  represented  in  a  diagram  of  tbs 
dog's  brain,  in  which  the  aixe  and  proximitT  at 
the  dots  show  the  '  intensity '  of  the  different  porta 
of  the  centre,  while  the  shaded  dots  show  the  pro- 
portion of  the  centre  connected  with  the  aasna 
aide  of  the  body. 


The  accompanying  diagram  of  Hie  dog's  toain 
shows  the  location  and  extent  of  the  vitvoletHtnt, 
as  proved  by  the  impairment  of  vision  dtie  to  ex- 
tirpation of  this  area.  The  occipital  region,  aa 
indicated  by  tbe  size  and  frequency  of  the  dots,  ia 
most  immediately  connected  with  this  function  ; 
but  an  area  of  minor  intensity  extends  towatda 
tbe  frontal  and  parietal  lobes.  The  shaded  dota 
indicate  (roughly)  the  part  (a  smaller  one)  of  tbe 
centre  connected  with  the  retinaof  the  same  sids  ; 
the  others,  the  part  (a  larger  one)  connected  with 
the  opposite  retina. 

The  centre  for  hearing  has  likewise  a  focus  and 
a  periphery,  and  the  scheme  of  decussation  would 
be  quit«  the  same.  The  focus  is  in  the  temptwal 
lobe,  with  the  periphery  extending  in  the  diroo- 
tion  of  tbe  parietal  and  frontal  lobes,  of  the  hip- 
pocampus and  comu  ammonis.  The  attempts  at 
localiziug  the  centre»for  smell  and  taste  are  lees 
definite  and  less  certain. 

On  the  pathcdogical  side,  the  correlation  of 
certain  disorders  with  lesions  of  certain  parts  of 
the  brain  tends  to  the  same  results  in  the  mun, 
and  thus  makes  tbe  experimental  evidence  doubly 
important. 

The  central  convolutions  and  the  immediately 
adjoining  parts  of  the  parietal  and  frontal  convo- 
ludons  form  the  sensor-motor  zone.  It  is  tbe 
terminal  station  tor  the  reception  of  skin  sad 
muscle  impressions,  as  well  as  the  origin  of  the 
voluntary  control  over  certain  muscles.  Tbe 
motor  zone  is  directly  excitable  by  electrical  stimu- 
lation, and  is  the  part  the  irritation  of  which  pro- 
duces epileptic  spasms.  A  study  of  the  order  in 
wliich  these  spasms  affect  different  groups  of 
muscles,  with  a  post-mortem  examination  of  the 
brain,  tends  to  a  more  definite  localization  of  the 
facial  centre,  the  arm-centre,  and  the  leg-centre. 
The  chapter  on  epilepsy,  from  the  point  of  view 
of  HughUngs-Jackson,  is  a  valuable  preeentaticn 
of  tbesnttieot. 
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These  cortical  centree  are  not  the  places  where 
the  crude  sensations  are  received,  but  the  places 
where  they  are  elaborated,  interpreted,  and  associ- 
ated with  other  impressions.  They  are  percep- 
tive centres. 

The  work  of  Luciani  and  Seppilli  is  an  onward 
step  in  this  difficult  subject,  and  can  l)e  recom- 
mended as  the  best  book  to  use  for  those  who  have 
only  time  for  one  book.  While  it  leaves  many 
problems  unsolved,  it  gives  hopes  of  a  solution, 
and  leaves  the  conviction  that  we  are  on  the  path 
towards  a  scientific  and  rational  conception  of  the 
functions  of  the  highest  product  of  evolution,  — 
the  human  cortex.  Joseph  Jastrow. 


THE  SEPARATE  SYSTEM  OF  SEWERAGE. 

The  respective  merits  of  the  separate  and  the 
combined  systems  of  sewerage  are  still  topics  of 
animated  discussion  among  sanitary  engineers. 
Experts  are  not  at  one  upon  the  question  whether 
there  should  be  one  set  of  sewers  through  which 
should  be  removed  the  discharges  from  human 
beings  and  the  water  which  in  the  form  of  rain 
falls  upon  the  surface  of  the  ground,  or  whether 
two  separate  and  distinct  sets  should  be  construct- 
ed, each  of  which  should  be  restricted  to  the 
removal  of  one  of  these  varieties  of  waste  ma- 
terial. The  writers  of  this  little  book  of  188 
pages  are  advocates  of  the  separate  system,  and 
beheve  that  its  moderate  cost  makes  it  possible  to 
carry  out  a  system  of  sewerage  in  many  cases 
where  the  expense  of  the  combined  system  would 
make  the  construction  impossible.  Most  of  the 
literature  upon  this  subject  is  to  l)e  found  in 
pamphlets,  and  papers  presented  to  scientific  so- 
cieties, which  are  not  available  for  general  refer- 
ence ;  and  the  authors  liave  endeavored  to  supply 
a  deficiency  which  their  own  experience  has 
shown  to  exist  by  preparing  the  work  now  before 
us.  Their  aim  has  been  to  explain  what  the 
separate  system  is,  what  it  is  designed  to  do,  and 
to  give  practical  directions  for  designing  and  con- 
structing sewers  in  accordance  with  that  system. 
They  recognize  the  fact  that  no  single  design  is 
applicable  to  every  case,  but  that  each  town  will 
present  some  features  peculiar  to  itself,  and  that 
the  general  plan  must  be  modified  to  suit  the 
oon(Utions  of  each  case.  The  dangers  connected 
with,  and  indeed  inseparable  from,  the  old-style 
yard  vaults  and  cesspools,  in  which  filth  accumu- 
lates oftentimes  for  years,  are  graphically  por^ 
trayed  ;  and  the  ordinary  methods  by  which  wells 
and  streams  become  polluted  are  plainly  and  con- 
cisely explained.      These  are  made  a  text  for  a 
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homily  upon  the  need  of  sewerage  in  all  densely 
populated  neighborhoods.  The  evils  of  the  com- 
bined and  the  advantages  of  the  sejmrate  system 
are  contrasted ;  and  the  authors  then  pass  on  to 
the  consideration  of  the  designing  of  plans  for 
the  construction  of  a  sewerage  system,  commen- 
cing with  the  preliminary  survey,  and  carrying 
them  up  to  the  condition  of  completion,  with  the 
house-connections  made,  and  the  sewage  on  its 
way  to  the  sea  or  other  point  of  discharge.  The 
volume  is,  considering  its  small  size,  a  very  com- 
prehensive one,  and  will  undoubtedly  be  of  great 
service  to  those  engaged  in  practical  work  of  this 
kind. 


CHALLENGER  REPORTS. 

This  bulky  volume  contains  the  second  report 
of  Professor  Ilerdman  on  the  Tunicata.  compris- 
ing four  hundred  and  thirty-two  pages  and  fifty 
plates,  and  Th^Ps  second  part  of  the  report  on 
the  Holothurioidea,  with  two  hundred  and  ninety 
pages  and  sixteen  plates.  The  high  standard  of 
mechanical  execution  which  has  characterized 
previous  volumes  is  fully  maintained  in  both  text 
and  plates. 

Professor  Herdman*s  first  report  treated  of  the 
simple  ascidians.  The  pres(*nt  one  is  devoted  to 
the  comi)Ound  forms  ;  and  a  final  part,  to  discuss 
the  pelagic  groups,  will  probably  appear  next 
year.  It  was  at  first  supix)sed  that  the  forms  re- 
maining after  the  simple  ascidians  had  been  de- 
scril)ed  could  be  disposed  of  with  comparative 
brevity  ;  but  the  compound  ascidians  proved,  on 
careful  examination,  to  be  a  much  larger  and 
more  varied  group  than  had  been  anticipated. 
On  account  of  the  difficulty  in  finding  good 
diagnostic  characters,  and  of  the  similarity  which 
different  species  sometimes  show  in  their  external 
appearance,  it  lias  been  necessary  to  submit  near- 
ly all  the  species  in  the  collection  to  a  detailed 
histological  examination,  and  portions  of  most  of 
them  have  had  to  be  sectionized  —  a  slow  and  la- 
borious proceeding  —  before  the  relations  of  their 
different  parts  could  be  satisfactorily  determined. 
Then,  in  the  case  of  a  few  species,  some  interest- 
ing i>eculiaritie6  in  regard  to  reproduction  by 
genmiation  required  a  careful  and  lengthened  ex- 
amination, on  account  of  the  important  bearing 
of  these  features  upon  the  mode  of  formation  of 
the  colony. 

The  collection  of  compound  ascidians  represents 
one  hundred  and  two  species  and  varieties,  ar- 
range in  twenty-five  genera.  Eighty-eight  of 
the  species 'and  ten  of  the  genera  are  here  de- 
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scribed  for  the  first  time.  A  few  simple  ascid- 
ians,  overlooked  previously,  find  a  place  in  an 
appendix. 

CJompound  ascidians  were  figured  by  Ronde- 
letius  as  early  as  1555,  but  nothing  of  their  struc- 
ture was  put  on  record  until  two  hundred  years 
later.  Even  then  their  relation  to  the  simple 
ascidians  was  not  suspected,  though  some  of  the 
main  points  in  the  anatomy  of  the  latter  were 
known  to  Aristotle. 

Qaertner  in  1774,  and  Renier  in  1793,  recognized 
the  relations  of  one  or  two  genera,  but  the  ma- 
jority of  naturalists  still  confused  the  compound 
ascidians  with  Alcyonaria  or  with  sponges.  It 
was  reserved  for  Cuvier  and  Savigny  to  demon- 
strate beyond  all  question  the  close  affinity  be- 
tween the  two  groups  of  the  Tunicata.  This  was 
in  1816 ;  and,  led  by  these  investigations,  La- 
marck, about  the  same  time,  instituted  the  class 
Tunicala.  Since  then  important  researches  on 
the  compound  forms  have  been  made  by  Milne- 
Edwards,  Gegenbauer,  Krohn  and  Metchnikoff, 
Qanin,  Giord,  and  von  Drasche,  as  well  as  other 
students  ;  while  Professor  Herdman,  in  the  pres- 
ent paper,  has  summarized  the  existing  knowl- 
edge, and  added  many  remarkable  anatomical 
discoveries  of  importance  for  the  history  of  the 
group,  to  say  nothing  of  the  multitude  of  details 
useful  to  the  special  student,  and  evincing  a 
thorough  and  patient  method  of  study  which 
enforces  confidence  in  and  gratitude  for  his  pro- 
longed investigations. 

Dr.  Th^el.  in  the  second  part  of  his  work  on 
the  holothurians,  has  not  limited  his  labors  to  a 
description  of  the  Apoda  and  Pedata  which  were 
brought  home  by  the  C'liallenger,  but  has  added  a 
short  exposition  of  all  the  shallow-water  forms 
hitherto  known.  It  was  rightly  considered  that 
such  a  monograph  was  highly  desirable,  though 
the  difilculty  of  its  preparation  was  very  great, 
and  various  gaps  necessarily  occur  in  it  on  account 
of  the  frequent  imi)erfections  of  the  descriptions 
given  by  some  authors.  Material  from  many 
sources  was  put  at  the  writer^s  disposal,  especially 
the  very  rich  collection  of  the  Royal  zoological 
museum  at  Stockholm. 

The  examination  of  the  vast  harvest  of  the 
Challenger  voyage  indicates  a  double  derivation 
for  the  deep-sea  holothurians.  The  Elasipoda, 
though  species  are  found  occasionally  in  shallow 
water  in  the  arctic  regions,  cannot  be  derived 
from  the  same  source  as  the  usual  shallow- water 
types.  On  the  other  hand,  a  certain  proportion 
of  the  deep-sea  species,  such  as  forms  of  the 
Oucumariae,  show  intimate  relations*  with  the  lit- 
toral fauna.  The  relations  of  the  littoral  to  the 
abyssal  fauna  are  diBCUssed  in  an  admirable  man- 


ner by  Dr.  Th6el,  who  regards  the  primithre 
holothurian  to  have  been  shaped  like  Cucuniaria, 
with  an  open  stone  canal,  feet,  and  a  well-de- 
veloi)ed  ambulacral  system.  Some  forms  have  a 
great  range  in  depth,  the  same  species  varying  over 
seven  hundred  fathoms.  Shallow-water  genera 
sometimes  reach  a  depth  of  some  twenty-nine 
hundred  fathoms,  while  the  species  are  usually 
different  from  those  of  more  moderate  depths.  The 
characteristic  deep-sea  forms,  however,  are  the 
curious  EUasipoda,  which,  as  above  menUonedy 
rarely  are  found  except  in  the  abysses. 

Not  a  single  si>ecies  is  common  to  the  Arctic 
and  Antarctic  seas,  though  the  shallow-water 
fauna  presents  much  the  same  characteristics,  and 
many  of  the  species  are  very  closely  allied.  Many 
species  are  circumpolar,  but  only  a  few  cir- 
cumequatorial.  About  45  forms  are  known  from 
the  Arctic,  33  from  the  Antarctic,  135  from  the 
Atlantic  and  Mediterranean,  but  no  less  than  805 
from  the  Indo-Pacific  region,  which,  it  would  cer- 
tainly seem,  must  be  the  metropolis  of  these  forms 
of  animals. 

The  great  value  of  Dr.  Th^Vs  work  is  self- 
evident,  and  only  the  limits  of  our  space  pre- 
vent a  more  thorough  analysis.  As  it  is,  we 
have  given  but  a  few  indications  of  the  wealth  it 
contains,  for  which  the  reader  must  be  referred  to 
the  original. 


AocoRDiNO  to  the  latest  returns  published  by 
the  minister  of  agriculture,  it  appears,  says  the 
Jownial  of  the  Society  of  arts,  that  the  chestnut- 
tree  is  cultivated  in  every  province  of  Italy,  ex- 
cepting those  of  MQan,  Cremona,  Mantua,  Rovigo, 
Ferrara,  Ancona,  Bari,  Lecce,  Syracuse,  Girgenti, 
and  Trapani,  that  is  to  say,  it  is  cultivated  in  56 
provinces ;  and  that,  out  of  the  8,357  communes 
in  Italy,  it  is  cultivated  in  1,313.  The  chestnut 
is  cultivated  on  the  most  extensive  scale  in  Liguria, 
and  on  the  least  in  Sardinia.  The  total  produc- 
tion throughout  the  kingdom,  of  fresh  chestnuts, 
is  301,393  tons  annually,  which  would  average 
1.33  kilograms  per  inhabitant;  in  liguria  it  reaches 
101.5  per  head,  and  in  SicUy  only  3.57.  A  consid- 
erable quantity  of  chestnuts  is  exported  to 
France,  Austria,  Egypt,  Switzerland,  and  South 
America;  while,  on  the  other  hand,  a  very  in- 
significant quantity  is  imported  from  France, 
Austria,  and  Switzerland. 

— A  Parisian  electrician  has  devised  a  mode  of 
utilizing  the  residual  liquids  from  bichromate 
and  other  i)owerful  batteries.  He  mixes  a  porous 
acid-proof  substance  with  the  residual  liquids, 
dries  the  i>aste  thus  produced,  and  usee  it  as  a 
charge  for  batteries  for  tel^raphic  purposes. 
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COMMENT  AND  CRITICISM. 
Small- FOX  is  reported  to  be  quite  prevalent  in 
Brooklyn.  During  the  past  tliree  weeks,  twenty- 
two  cases  have  been  reported  at  the  health  office 
of  that  city.  While  this  should  not  excite  alarm, 
it  should  arouse  all  persons  to  the  necessity  of 
being  vaccinated.  This  applies  not  only  to 
parents  whose  children  have  never  been  vacci- 
nated, but  also  to  adults  who  have  never  been 
re-vaccinated  since  their  infancy  or  childhood. 
We  are  in  little  danger  in  this  country  of  suffer- 
ing from  the  attacks  upon  this  method  of  preven- 
tion of  a  most  loathsome  disease  by  the  anti- 
vaccinationists,  but  we  are  always  in  danger  of 
outbreaks  of  small-pox  so  long  as  there  is  public 
apathy  and  neglect  in  obtaining  the  necessary 
protection.  So  long  a  time  has  elapsed  since 
small- pox  prevailed  in  the  United  States,  that  there 
are  doubtless  tens  of  thousands  who  are  to-day 
un vaccinated  ;  and,  should  this  disease  once  be- 
come disseminated,  it  will  find  so  many  vic- 
tims that  a  wide-spread  and  long-continued  epi- 
demic may  result.  The  experience  of  Canada 
two  years  ago  should  be  a  lasting  warning  to 
every  nation,  state,  and  city  throughout  the  civi- 
lized world.  Three  thousand  deaths  in  Montreal, 
and  five  hundred  infected  houses,  was  the  tribute 
paid  by  one  city  alone  to  the  anti-vaccinationists. 


In  all,  8,872  members  and  associates  presented 
together  522  papers  during  the  recent  meeting  of 
the  German  association  of  physicians  and  natural- 
ists. The  American  association  for  the  advance- 
ment of  science  registered  at  Buffalo  450  mem- 
bers and  associates,  including  ladies,  and  had  a 
programme  of  247  papers.  One  thing,  however, 
must  not  be  ignored  in  this  connection.  The  geo- 
logical congress  of  (Germany  held  its  annual  meet- 
ing at  Darmstadt,  two  days  after  the  naturalists 
and  physicians  adjourned,  and  must  of  the  geo- 
logical papers  were  undoubtedly  reserved  on  that 
account.  Similar  drawbacks  may  have  existed 
for  the  other  sections  of  exact  sciences,  which 
would  naturally  interfere  with  the  presentation  of 
a  large  number  of  papers,  —  more  so,  as  the  whole 
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organization  is  merely  one  for  social  intercourse 
primarily.  The  uiistability  of  such  an  association 
is,  however,  beginning  to  be  understood  ;  and  a 
committee  of  twelve  has  boon  api>ointed  to  report 
on  a  new  constitution  next  year  at  Wiesbaden, 
and  a  permanent  organization  similar  to  those  of 
England  and  America,  will,  in  all  proltability,  be 
the  result.  The  city  of  Berlin  appropriated  about 
eighteen  thousand  dollars  for  the  entertainment  of 
the  visitors,  and  the  generosity  and  courtesy  of 
the  individual  citizens  cannot  be  lauded  too  highly. 
With  the  exception  of  hotel  accommodations, 
which  were  poor  at  best,  every  thing  was  done  by 
the  local  committee  to  make  their  guests  comfort- 
able, —  in  view  of  the  large  numbers  present,  no 
small  undertaking  indeed  (8,872  members  and 
associates,  and  1,476  ladies).  There  was  also  an 
exhibition  of  scientific  instruments  and  ap|mra- 
tus  designed  expressly  for  the  visitors.  Every 
thing  pertaining  to  medical  and  sanitary  science, 
electrical  appliances,  microscopes,  model  collec- 
tions for  school  purposes,  geological  maps  and 
models,  etc.,  found  here  its  place  in  the  well- 
adapted  halls  of  the  Academy  of  fine  arts.  It 
seems  that  the  Oerman  scientists  are  strongly  in 
favor  of  helping  in  the  formation  of  an  inters 
national  scientific  cong^ress,  and  any  movement 
made  in  that  direction  will  receive  a  most  hearty 
support. 

Another  instance  tending  to  establish  the  con- 
tagiousness of  tuberculosis  is  reported  in  the 
Oazette  nMicaU  of  Paris.  It  appears,  from  the 
account  there  given,  that  a  young  man  living  in  a 
small  French  village  contracted  bronchitis.  He 
subsequently  married  a  healthy  girl.  Within  a 
year  he  died  of  consumption,  and  soon  after  his 
widow  also  developed  the  disease.  Their  child, 
not  long  after,  became  a  victim  to  the  same  disease. 
Not  far  from  the  home  of  this  family  reaided  a 
robust  young  woman  who  had  at  infrequent  times 
visited  her  sick  neighbors,  but  had  never  staid 
with  them  any  time.  She  had,  however,  eaten 
the  flesh  of  fowls  which  had  died  at  the  farm  of 
the  invalid,  and,  believing  that  these  were  moat 
nutritious  when  partially  cooked,  had  eaten  them 
in  this  condition.  About  this  time  another  fowl 
died,  and  an  examination  showed  it  to  be  affected 
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with  tuberculosis,  the  tubercles  in  the  liver  con- 
taining the  characteristic  bacilli  of  the  disease. 
Upon  inquiry,  it  was  found  that  the  expectora- 
tion of  the  consumptive  person  liad  been  eaten  by 
the  fowl.  From  the  history  given  of  the  other 
fowls,  it  is  probable  that  they  died  from  the  same 
affection.  It  has  for  some  time  been  recognized 
that  the  milk  of  tubercular  animals  could  convey 
this  disease  to  man  ;  and,  if  the  explanation  just 
given  is  a  true  one,  a  new  source  of  danger, 
hitherto  unsuspected,  exists.  That  such  a  method 
of  communication  is  probable  cannot  be  denied, 
and  should  direct  the  attention  of  both  physicians 
and  patients  to  the  absolute  necessity  of  the  dis- 
infection of  the  sputa  of  consumptives. 


The  recent  death  of  a  lady  in  a  Brooklyn 
dentist's  chair  has  already  been  reported  in  Science, 
The  coroner's  jury,  after  an  investigation,  exon- 
erated the  dentist  and  his  assistants.  The  lady,  it 
appears,  had  called  to  have  a  tooth  extracted,  and 
the  anaesthetic  employed  was  the  bromide  of 
ethyl.  The  patient  became  conscious  after  the 
anae8thetization,but  suddenly  became  unconscious, 
and  in  half  an  hour  was  dead.  The  dentist  testi- 
fied that  he  had  employed  the  bromifle  at  least 
once  a  day  for  nine  months  without  previous 
injurious  result.  The  jury  recommended  that  in 
all  doubtful  cases  patients  should  be  thoroughly 
examined  by  a  competent  medical  man  before  the 
administration  of  an  anaesthetic  for  dental  opera- 
tion. Even  this  precaution  will  not  always  prevent 
disastrous  results,  for  numerous  cases  of  death 
after  anaesthesia  are  recorded  where  a  physical 
examination  revealed  no  organic  disease.  It 
would  perhaps  be  the  best  advice  to  give,  that, 
when  so  trifling  a  pain  is  to  be  borne  as  is  caused 
by  the  extraction  of  a  tooth,  persons  should  bear 
it  without  an  anaesthetic  rather  than  run  any 
risk,  no  matter  how  trivial  it  may  seem  to  be. 


ALLEGED  EARLY  CHINESE  VOYAGES  TO 

AMERICA, 

Much  interest  was  excited  in  the  Soci^te  de 
g^ographie  at  Paris  by  a  paper  by  Dr.  Hamy  on 
*  The  interpretation  of  one  of  the  monuments  at 
Copan,  Honduras.'  This  is  a  stone  in  the  form  of 
a  deep  convex  pie,  with  a  round  hoUow  or  cup  in 
the  centre  of  the  dome,  from  each  side  of  which 
a  curved  line  extends  to  the  margin,  which  is  sur- 
rounded by  a  border  much  like  that  put  on  pies 
by  pastry-cooks.    The  two  curved  lines  form  a 


sort  of  S-shaped  figure.  The  whole  stone  is  about 
a  yard  and  a  half  in  diameter,  and  its  depth  about 
a  yard.  The  two  curves  are  interpreted  by  EEamy 
as  the  sign  Tae-Kai  of  the  Chinese,  which  is 
venerated  by  them  as  symbolic  of  the  essence  of 
all  things.  Intercourse  with  China  was  inferred 
by  Hamy  from  this  sign,  corroborated  for  him 
by  the  old  story  of  Fu-sang,  first  broached  by 
De  Guignes  in  the  last  century,  and  by  the  papers 
of  the  late  Charles  Walcott  Brooks  on  '  Japanese 
wrecks  on  the  north  Pacific  coast  of  America.' 

The  paper  was  discussed  by  Quatrefagee,  de 
Charencey,  Villemereuil,  and  others,  the  general 
tendency  being  to  accept  the  idea  of  intercourse 
between  China,  Japan,  and  America  at  an  early 
date,  especially  as  Brooks  stated  that  wrecked 
Japanese  were  able  to  communicate  with  the 
Aleutian  Islanders  without  an  interpreter. 

We  believe  that  the  very  wide  hypothesis  thus 
broached,  and  which  in  one  form  or  another  has 
had  a  certain  currency  for  more  than  a  century, 
rests  upon  a  totally  insufficient  foundation.  That 
wrecked  Japanese,  and  possibly  Chinese,  from 
time  to  time  were  cast  on  the  shores  of  America, 
is  beyond  question.  The  matter  has  been  well 
discussed  by  Horace  Davis,  and  to  his  paper 
Brooks  is  indebted  for  many  of  his  facts.  David- 
son and  others  have  also  drawn  attention  to  the 
subject.  But  there  is  every  reason  to  believe 
that  the  wrecked  people  were,  1®,  nearly  always 
males,  and  incapable  of  colonizing;  2°,  were 
either  killed  or  enslaved  by  the  Americans  in  ac- 
cordance with  a  general  usage;  and,  8^,  that  neither 
in  arts  nor  language  have  they  left  any  apprecia- 
ble trace  on  American  anthropology.  The  state- 
ment of  Brooks,  that  the  Japanese  and  Aleuts 
could  communicate  without  an  interpreter,  is 
true  to  this  extent.  I  was  present  when  the 
aforesaid  Japanese,  three  maJes,  were  brought  to 
the  port  of  Unalashka,  and  took  pains  to  inquire 
into  the  assertion  which  was  made  to  me  at  the 
time.  I  found  that  the  communications  were 
wholly  by  signs,  and  not  by  spoken  language,  as 
the  Aleuts  could  not  understand  a  word  of  Japan- 
ese without  its  accompanying  signs.  Second, 
Brooks,  who  was  long  consul  in  Japan,  informed 
me  that  he  had  particularly  searched  into  the  mat- 
ter of  the  voyage  to  Fu-sang,  and  that  he  had 
conclusive  evidence  that  the  voyage  which  actual- 
ly took  place  was  to  the  well-known  and  still 
existing  province  of  Fu-sang  in  Korea  (see  GrifiSs' 
work),  and  had  no  connection  whatever  with 
America.  Last,  the  mere  presence  of  two  simple 
curved  lines  on  a  circular  stone,  taken  by  itself, 
proves  nothing  as  to  their  meaning,  and  still  less 
that  they  had  any  connection  with  the  Chinese 
symboL 
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The  temptations  of  such  unbridled  hypotbeaes 
are  the  curee  of  aotbropology,  and  it  ie  extraordi- 
nary that  such  a  veteran  as  Hatny  should  become 
entangled  in  their  me«h«e. 

W.  H.   Dall. 

AN  ARCHEOLOaiCAL  FRAUD. 
An  interesting  vase,  purporting  to  be  ancient 
Uexican  in  origin,  was  offered  for  sale  some 
months  ago  to  the  American  museum  of  natural 
history  by  a  collector,  and  waa  reserved  for  possi- 
ble purchase,  and  exhibited  in  the  cabinet  of  that 
institution.  Its  grotesque  features  and  the  sym- 
metrical and  effective  combination  and  arrange- 
ment of  its  ornamentation  make  it  a  very  notice- 
able object ;  but  a  closer  examination  destroys  the 


first  pleasurable  impressions  by  raising  serious 
doublH  as  to  its  virtual  antiquity.  It  may  be 
serviceable  to  collectors  generally  to  call  attention 
to  this  striking  instance  of  very  probable  fraudu- 
lent work,  as  it  is  a  most  elaborate  effort  of  the 
potter,  and  to  indicate  its  points  of  divergence 
from  the  veritable  specimens  of  Actecan  aboriginal 
workmanship.  The  piece  purported  to  be  pre- 
Columbian. 

Beginning  at  the  top  of  the  vase,  the  cover 
almost  instantly  excites  suHpicioo.  It  Is  too 
symmebrically  convex  and  too  ciqHshaped,  while 


the  highly  modem  character  of  the  handle  in 
design  is  flagrantly  recent.  The  artist  was  un- 
fortunate, also,  in  selecting  a  crocodile  for  this 
conspicuous  *coigne  of  vantage,'  as  that  great 
reptile  doM  not  frequent  the  tierra  lemplada  of 
Mexico,  and  would  be  only  used  in  art  decoration 
of  the  aborigines  of  the  hot  and  lagoon  intersected 
lowlands.  The  numerous  and  equidistant  circles 
seen  in  the  photograph  on  the  surface  of  the 
cover  are  fraudulent.  The  rim  of  the  vase  im- 
mediately below  the  cover,  upon  which  the  cover 
rests,  is  probably  a  separate  piece  from  the  body 
of  the  vase,  and  is  loo  rectangular  in  ItesettiDg  on 
the  neck  of  the  same,  though  very  neariy  this  is  seen 
in  genuine  examples.  Its  circular  ornamentation 
is  not  Aztecan.  The  body  of  the  vase  is  very 
meretricious,  if  the  author  of  this  unique  object 


meant  it  to  resemble  true  Mexican  art.  The  neck 
is  unnaturally  constricted,  and  the  oavity  of  the 
vase  too  globose,  in  the  style  of  modem  ceramic 
objects  of  this  description.  The  Aitec  moulded 
the  expanded  portion  or  receptacle,  in  vases  of 
this  chatactCT,  more  gradnally  upwards  into  the 
neck,  producing  a  long  slant,  not  a  sudden  break. 
The  extratodinary  collar  of  masks,  which  is 
almost  a  ehtf  cToeuvre  in  its  way,  is  a  copy  im- 
mensely Improved  upon,  of  similar  conceits  in 
genuine  antiques,  one  of  which  can  be  seen  by 
New   Tork   students    is    the    Metropolitan    art 
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mufleum,  in  Dr.  Lambom^s  collection.  But  in- 
spection detects  glaring  contrasts  in  execution 
and  in  detail.  The  triangular  entablatures  over 
the  masks  are  too  large  and  too  regular,  the 
masks  themselves  are  not  after  the  trigonometri- 
cal style  of  the  Aztec  potter,  and  the  mustache- 
like flaps  on  the  upper  lips  are  strangely  incon- 
sistent with  any  claims  for  the  object  as  a  genu- 
ine relic.  The  expanded  flattened  chins  are 
anomalous. 

The  body  of  the  vase,  as  seen  in  the  cuts,  is 
handsomely  ornamented  by  a  face  in  relief  and 
two  semi-diskHshaped  annular  handles.  The  face, 
both  as  seen  in  profile  and  in  full  view,  is  not 
Mexican,  and  is  much  too  pretty.  The  fillet 
surmountiDg  the  head  should  be  drawn  more 
closely  about  the  sides  of  the  face,  and  the  V- 
shaped  ends  are  too  large  and  coarse.  The  disks 
attached  to  the  fillet  are  placed  too  high,  above 
instead  of  at  or  below  the  ears,  and  the  pendant 
tassels  are  abnormally  cumbrous.  Dr.  Plongeon, 
who  agreed  with  the  writer  as  to  the  suspicious 
character  of  the  vase,  says  that  the  longitudinal 
and  horizontal  bars  of  these  'tassels  are  too  few,  as 
they  should  be  respectively  five  and  seven.  The 
handles  are  very  dubious,  both  from  size  and 
ornamentation,  while  their  thin,  sheet-like  texture 
is  unusual.  The  legs  of  the  vase  are  too  far  un- 
der the  body  of  the  vase,  as  in  most  instances, 
where  present,  they  sprout  from  farther  up  the 
sides  of  the  object,  holding  it  on  inclined  sup- 
ports, and  are  more  usually  three  in  number. 
The  cabalistic  ornamentation  about  and  under  the 
vase  is  significantly  coarse  and  overdone. 

The  stand,  which  is  seldom  found  in  Mexican 
pottery,  is  too  elaborate,  too  highly  incised,  and 
false  in  ornamentation ;  the  markings  on  its  upper 
surface  suggestive  of  calendar-stones,  etc.,  are 
simply  trifling  ;  and  the  drop-shaped  pellets  stuck 
about  it  at  top  and  bottom  are  out  of  place. 
The  serpents  used  upon  it  are  wrongly  placed  ; 
their  universal  position,  I  think,  being  in  profile, 
with  usually  gaping  mouths,  while  the  scroll  de- 
sign between  them  strikes  one  as  a  piece  of  in- 
genious but  unsuccessful  counterfeiting.  The 
whole  piece  is  also  too  systematically  punctured  in 
every  part.  Since  the  writer  was  led  to  suspect 
the  genuineness  of  this  marvellous  production,  he 
has  learned  from  Prof.  A.  S.  Bickmore  that  Mr. 
Chamay,  in  conversation  with  him,  pronounced  it 
a  fraud.  The  aggravated  offences  so  often  x)erpe- 
trated  on  archeologists  by  money-making  trick- 
sters make  it  desirable  to  publish  every  counterfeit 
of  any  importance,  both  as  a  warning  to  the  com- 
munity, of  cheats,  and  as  a  guide  and  protection 
to  the  less  suspicious  collectors. 

L.  P.  Gratacap. 


A  PETROLEUM  STEAMER. 

The  petroleum  trade  between  this  country  and 
Europe  has  assumed  such  large  proportions,  that 
cheaper  means  of  transportation  than  the  ordinary 
plan  of  carrying  the  oil  in  wooden  casks  or  metal 
cases  are  desirable.  Attempts  in  this  direction 
have  been  made  by  fitting  ships  with  cylindrical 
or  rectangular  iron  tanks,  but  to  this  method 
there  were  many  grave  objections.  With  cylin- 
drical tanks,  no  matter  how  closely  packed,  the 
result  is,  that,  allowing  for  the  weight  of  the 
tanks  themselves,  the  vessel  can  carry  but  little 
more  than  half  her  dead- weight  capacity.  Rec- 
tangular tanks,  fitting  more  snugly  together,  are 
better  in  this  respect.  But  in  both  systems  there 
is  considerable  loss  by  leakage  ;  and  in  the  spaces 
between  the  tanks,  inflammable  and  explosive 
gases  may  be  generated,  becoming  a  source  of 
danger. 

The  attention  of  ship-builders  having  been 
drawn  to  this  important  subject,  the  result  is,  that 
a  new  type  of  steamer  has  been  devised  and  con- 
structed for  the  special  purpose  of  carrying  oil  in 
bulk.  The  Qluckauf,  the  first  vessel  of  the  new 
type,  was  built  at  Newcastle-on-Tyne,  to  the  order 
of  a  German  firm,  and  launched  last  June.  She 
recently  completed  her  first  round  trip  between 
this  port  and  Germany  with  a  full  cargo  of  oil, 
and  sailed  a  few  days  ago  for  Bremerhaven  with 
her  second  cargo.  The  experiment  has  proved  a 
complete  success;  and  it  is  stated  that  other 
steamers  of  the  same  kind,  with  such  modifica- 
tions of  detail  as  experience  suggests,  will  be 
built,  thus  to  some  extent  revolutionizing  the  oil- 
carrying  trade. 

The  Gluckauf  is  an  iron  steamer  three  hundr^ 
feet  in  length,  and  of  three  thousand  tons  burden. 
Externally  she  has  the  appearance  of  an  ordinary 
freight-steamer,  except  that  her  smoke-stack  is 
much  farther  aft,  and  her  half -deck  extends  for- 
ward of  the  mainmast.  Internally  she  presents 
some  novel  features.  The  coal-bunkers,  boilers, 
and  engines  are  at  the  extreme  stem,  in  a  com- 
partment entirely  separated  from  the  rest  of  the 
vessel  by  a  water-tight  bulkhead.  Forward  of 
this  bulkhead  she  is  divided  into  eight  oil  com- 
partments—  four  on  a  side  —  by  transverse  and 
longitudinal  bulkheads  extending  from  the  ship's 
bottom  to  the  main  deck,  two  feet  above  the 
water-line.  From  each  of  these  compartments  a 
trunk  about  eight  feet  square  extends  up  through 
the  'tweendecks.  These  trunks  allow  of  expan- 
sion or  contraction  of  the  cargo  from  variation  of 
temperature,  and  also  carry  off  all  volatile  gases 
which  may  be  formed.  When  loaded,  the  oil  fills 
the  compartments,  and  extends  halfway  up  the 
trunks,  so  that  the  only  surface  of  oil  exposed  to 
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the  air  or  to  change  of  position  by  the  rolling  of 
the  ship  is  that  in  the  trunks.  As  the  cargo  is  in 
contact  with  the  skin  of  the  vessel,  its  tempera- 
ture will  never  differ  materially  from  that  of  the 
sea.  As  the  bulkheads  are  water-tight,  or  rather 
petroleum-tight,  the  vessel  is  practically  unsink- 
able;  and,  as  there  is  scarcely  any  woodwork 
about  her,  the  risk  of  fire  is  reduced  to  a  mini- 
mum. The  Qluckauf  is  provided  with  powerful 
pumping  appliances,  so  that  her  cargo  can  be 
loaded  or  discharged  in  a  single  day,  which  is 
another  very  economical  feature  as  compared 
with  the  slow  process  of  handling  casks  or  cases. 
Altogether  the  new  type  of  steamer  admits  of  a 
great  reduction  in  the  cost  of  oil  transportation ; 
the  only  drawback  to  the  system  being  that  such 
a  vessel  can  get  no  return  cargo,  being  compelled 
to  make  one-half  of  every  round  trip  in  water 
ballast.  But  this  is  not  a  very  important  point, 
as  most  of  the  vessels  at  present  in  the  oil-trade 
between  this  port  and  Europe  bring  back  nothing 
but  empty  oil-casks. 


THE  GUADALAJARA  POTTERY. 

In  a  recent  number  of  Science  the  editor,  in 
commenting  upon  the  anthropological  section  of 
the  American  association,  says,  *'  Its  popularity  is 
at  once  a  good  and  an  evil ;  its  good  consists  in 
attracting  general  attention  to  the  variety  and  im- 
portance of  the  problems  connected  with  man  ;  its 
evil,  in  that  this  variety  and  interest  are  apt  to 
give  admittance  to  papers  of  too  vague  and  point- 
less a  character,  which  have  no  place  in  the 
sciences,  and  neither  bring  nor  suggest  any  thing 
new."  It  may  be  suggested,  in  connection  with 
these  facts,  and  bearing  upon  them,  that  in  a 
meeting  of  that  character,  as  well  as  in  the  ordi- 
nary routine  of  scientific  work,  two  distinct  classes 
of  men  are  working  together,  —  the  collector  and 
the  sy  stematizer.  Froi  n  each  of  these  an  increased 
degree  of  accuracy,  as  well  as  greater  comprehen- 
siveness, is  demanded  by  the  steady  advance  of 
science.  If  we  are  to  reconstruct  the  history  of 
the  past  from  a  study  of  the  present,  it  is  espe- 
cially necessary  that  the  collector  understand  the 
demands  resulting  from  previous  researches. 
Nowhere  in  the  world  is  better  systematizing  work 
in  anthropology  done  than  in  the  United  States  ; 
and,  in  order  to  bring  about  the  reform  hinted  at 
above,  it  is  only  necessary  that  the  men  who  take 
the  field  as  collectors  understand  the  wants  of 
those  in  charge  of  our  great  museums.  Officers 
of  the  army,  navy,  and  civil  service,  members  of 
the  consular  and  diplomatic  corps,  missionaries, 
and  private  citizens,  show  the  greatest  willingness 
to  enlarge  the  collections  in  oar  museums ;  and 


the  information  they  desire  as  to  how  their  work 
shall  be  most  effective  should  be  furnished  them. 

One  of  the  rules  prevailing  under  the  new  order 
of  things  is,  make  your  observations  and  collec- 
tions exhaustive.  When  Prof  lessor  Putnam,  or 
Dr.  Matthews,  or  Mr.  Holmes  describes  a  mound, 
a  Navajo  silversmith,  or  a  savage  potter,  he 
adopts  the  method  of  the  anatomist  at  the  dissect- 
ing-table,  and  leaves  out  not  a  single  item  of 
description.  In  fact,  a  good  mechanic,  with  the 
aid  of  one  of  their  monographs,  can  reproduce 
the  thing  described.  After  reading  such  a  descrip- 
tion, if  one  opens  a  grave  or  a  mound  and  finds 
certain  pottery  or  rude  jewelry,  he  is  in  a  position 
to  begin  reconstructing  the  whole  social  fabric  of 
those  who  made  them. 

The  accompanying  sketches  have  been  prepared 
for  the  purpose  of  showing  the  results  of  collect- 
ing according  to  the  rule  mentioned.  Last  sum- 
mer, in  the  interest  of  the  national  museum.  Dr. 
Edward  Palmer  visited  Panteleon  Panduro,  the 
noted  potter  of  Guadalajara,  Mex.,  and  succeeded 
in  procuring  samples  of  the  clay  used,  in  differ- 
ent stages  of  preparation :  the  spatulas,  brushes, 
polishers,  and  scrapers  employed  ;  a  model  of  the 
kiln  in  which  the  pottery  is  fired ;  and  samples  of 
handiwork  in  various  stages  of  finish.  If  the 
tools  and  the  objects  collected  were  placed  in  the 
hands  of  a  skilled  potter,  together  with  the  manu- 
script description  of  the  process  of  manufacture, 
he  would  have  no  difficulty  in  putting  himself 
into  technic  sympathy  with  Panduro. 

An  excellent  lesson  in  the  history  of  civilization 
is  taught  by  this  particular  exhilnt  You  have 
before  you  the  hand-worked  paste,  the  stone- 
polisher,  the  rude  wooden  shaping  and  marking 
tools  of  the  ancient  Aztec  and  Biaya  workman. 
The  open  furnace,  in  which  the  ware  can  be 
hardened  but  not  glazed,  cannot  be  much  further 
advanced  than  those  of  Panduro*s  ancestors. 

One  interesting  feature  shown  by  the  collection 
is  the  fading-out  of  atxtriginal  forms  and  patterns, 
and  the  substitution  of  those  belonging  to  civilized 
life.  The  modern  Guadalajaran  delights  in  statu- 
ary, and  his  portraitures  are  astonishingly  lifelike. 
His  copies  of  modern  vessels  are  graceful,  and 
delicately  ornamented.  An  amusing  feature  in 
the  work  of  the  potter  is  that  he  does  not  model 
en  bhc,  as  we  do,  but  makes  his  bodies,  heads, 
etc.,  separately,  putting  the  parts  together  and 
clothing  the  figure  afterwards. 

In  zoological  language,  this  exhibit  is  an  onto- 
genetic study.  It  is  the  biography  or  life-history 
of  a  single  operation.  The  collection  of  a  hun- 
dred such  exhibits,  from  every  part  of  the  world, 
and  the  comparison  of  their  details,  would  enable 
the  philosophical  ceramist  to  study  pottery  philo- 
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gcDcticallr,  or  to  inrc^urate  its  distrilMitirici  geo- 
graphically. Tb«  w^i^wy  of  5ucb  coUectioiis.  r&- 
to  ercTv  occupation  or  amriaemeot  m  'which 
in  anj  ^jsltx  of  the  world  is  engaged,  is  a 
kiD'l  of  work  which  may  ^<cr  done  by  any  consoL 
merchant.  miMionary.  traveller,  or  soldier.  The 
ezbibxtion  of  any  sUch  cot  lection  at  the  next  meet- 
ing of  the  American  a^ociation.  accompanied  by 
a  descrif/tive  r^r^ET.  makinz  the  whole  subject 
plain  enough  for  the  wayfaring  man.  would  call 
forth  the  hifh  commend aticu  which  it  would 
mc^:  aeMire^liV  d*t9erv=r.  O.  T.  Mason. 


THE  A^IEHICAS  ORIESTAL  ASSCK'lATIOS, 

The  American  oriental  anfrociation  held  its  fail 
meeting  in  New  Haven,  on  Wedne«day.  Oct.  27. 
in  the  librarr  of  the  Yale  'iivinitv  xho-A.  In  the 
a^jgence  of  Pr^>fe*eor  ^^'hltney.  who.  to  the  deep 
regrK  of  all,  or.  account  of  ill  health,  was  unable 
to  be  r.r**«nl.  Vire-President  Dr.  W.  H?iyes  Ward, 
editor  of  the  Independent .  occupied  the  chair. 
As  will  \^  seen  from  the  following,  the  papers  that 
were  presented  extended  over  almost  the  entire 
TKDe<  <'jt  oriental  Jriudies.  —  a  welcome  proof  of 
the  growth  rA  Ameri'*an  scholarship  in  this  direc- 
tion. s^e  well  as  an  encouraging sijm  of  the  steadily 
increasing  utility  of  this  association.  T^ofessor 
Lanman  of  Harvard  university  began  by  reading 
two  interesting  letters.  The  first,  from  an  attache 
to  the  American  legation  at  Pekin.  was  accom- 
fianied  by  rubbings  of  a  number  of  Sanscrit  in- 
scrifitions  found  in  Buddhistic  convents.  The 
second  was  from  an  Indian  gentleman  of  high 
rank  anrJ  scholarship,  relating  to  the  publicati<xi  of 
some  important  Sanscrit  textA.  Ptof.  Isaac  Hall 
of  the  Metropolitan  museum  thereupon  spoke  of 
some  Svriac  manuscript^}.  He  exhibitei  one  which 
had  lately  ct>me  into  his  poaBe.=5ion,  which  proved 
to  tie  an  ecclesiastical  calendar,  rather  curiou.^ly 
arrange*],  containing  all  the  ecclesiastical  feasts  of 
the  year.  Another  manu-script  which  he  described 
gave  an  account  of  a  journey  undertaken  to  the 
Occident  in  the  middle  ages  by  a  Nestcrian  priest. 
The  discovery  of  the  manuscript  created  quite  a 
aen<?ation  among  the  Nestorian  Christians.  It  was 
published  in  the  Journal  of  the  Missionary  so- 
ciety. I>r.  Wani  added  a  few  remarks  on  the 
imfjortance  of  the  manuscript. 

A  letter  from  Mr.  Jewett,  a  Harvarl  graduate 
now  pursuing  his  studies  at  Beyrut.  *  On  morlem 
Syriac  and  Arabic  proverb^,'  was  then  read  by 
Professor  Toy  of  Harvard  university.  To  judge 
from  the  specimens  of  the  proverbs  which  3ilr. 
Jewett  has  alrea^ly  c^illected.  and  which  were  in- 
dicated in  his  letter,  the  entire  coUectiQn  promifles 
to  be  exceedingly  interesting  ;  and,  nnoe  there  k 


probably  nodiing  man  chancCienBtic  of  a  pMfle 
than  its'proverfas.  such  a  ooOectioo  vfll  also  be  of 
much  value  for  the  light  it  will  tlizow  on  the  txaito 
and  civilization  in  general  of  the  modem  inhab- 
itants of  »nie  pans  of  the  cast.  Sir.  Jewett  is 
enjoying  particular  advanUigeB  for  his  laboi^ 
living  as  he  does  in  the  Moslem  quarter  of  Beymt. 
and,  indeed,  almost  like  a  3foelein.  Ptofeanr 
Bloomfield  of  Johns  Hopkins  had  a  paper  oa 
»>me  Vedic  hynms.  an  ahscract  of  which  wag 
read  in  his  ahaeoce  by  Pkofeaaor  Lanman.  Profea- 
fior  Hopkins  of  Bryn  Mawr  followed  with  what 
was  perhaps  the  moi»t  interesting  paper  of  aO.  od 
the  portion  of  woman  in  India  aooonling  to  the 
Mahabharata.  which  brought  oat  the  impoctant 
fact  that  her  standing,  as  well  as  her  righta.  wen 
greater  in  the  more  ancient  times  than  under  the 
later  rule  of  Buddhism.  This  result  is  paztiealariy 
interesting  In  view  of  the  recent  work  of  the 
well-known  W.  Robertson  Smith  on  -  Marriage 
and  kinship  in  early  Arabia.'  which  shows  that 
exactlv  the  «ame  was  the  case  amonj?  the  Arabs, 
where  Mohammedanism  has  tended,  while  elevate 
ing  woman's  p»tion  in  some  respects,  on  the 
whole  towards  a  decrease  of  the  rights  and  privi- 
leges which  she  enjoyed  in  the  time  of  *  Igno- 
rance." as  the  heathen  perioi  is  termed  by  the 
Mohammedans. 

>Ir.  A.  Jacksijn  of  Columbia  college  followed 
with  a  paper  -On  the  similes  in  the  Avesfca^* 
showing  the  wide  range  of  natural  objects  and 
phenomena  from  which  the  metaphors  were 
chosen.  General  Carrington  of  the  U.  S.  army 
spoke  briefly  on  the  bihlical  genealogies,  and  Dr. 
Morris  Jastrow.  jun..  of  the  University  of  Pennsyl- 
vania, closed  the  series  with  two  papere  bearing 
on  A^yriology.  The  first  offered  an  explanation 
for  A.<syrian  proper  names  compounded  with 
Budu.  and  the  second  emU>iied  the  |»reliminary 
results  of  a  study  of  Samaritan  in  its  bearings  on 
As8yrian  lexicography  and  phonology.  A  num- 
ber of  Assvrian  stems  which  had  hitherto  been 
held  to  be  peculiar  to  Assyrian,  or  at  least  so 
in  certain  significations,  were  shown  to  exist  in 
Samaritan,  and  the  light  which  the  Samaritan 
throws  on  some  characteristic  traits  of  Assyrian 
phonology  dwelt  upon.  The  meeting  thereupon 
adjourned  until  the  second  week  in  May.  1887. 
In  the  evening  the  members  were  tendered  a 
reception  at  President  Dwight's  residence,  at 
which  a  number  of  Yale  college  professors  and 
their  ladies  were  |»esent. 

It  is  pleasant  to  note,  in  connection  with  thia 
meeting,  the  g^reater  interest  which  has  during  the 
past  decade  sprang  up  in  this  country  for  what 
might  be  called  the  mor^  abstract  departments  of 
knowledge.    Mnch  haa  been  done  to  dispd  that 
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one-sided  view  of  scholarship  and  learning  which 
attaches  a  value  only  to  such  knowledge  as  bears 
more  or  less  directly  upon  practical  life.     Until  a 
comparatively  short  time  ago,  the  higher  study  of 
philology  (with  the  exception  of  Latin  and  Qreek), 
archeology,  and  the  like,  receivetl  but  little  en- 
couragement in  this  country  ;  and  it  is  due  to  this 
fact  aione,  that  while,  in  the  fields  of  medicine 
and  the  natural  sciences,  American  scholarship 
has  made  such  rapid  strides  as  to  be  quite  on  a  par 
with  European  nations,  in  other  fields  we  are  still 
in  a  state  of  dependence  upon  Germany.  France, 
England,  ^{r.,f  and  do  not  hold  that  rank  which  is 
our  due.     But  there  are  clear  indications  that  a 
change  will  soon  make  itself  felt.    Such  facts  as  the 
introduction  of  Sanscrit  in  all  those  higher  institu- 
tions of  learning  which  aim  to  staml  in  the  first 
rank  :  the  creation  of  new  chairs    for    Semitic 
languages,  Zend,  Persian,  and  archeology  ;  *  the 
contemplated  fitting-out  of  exi)cdition9  to  Egypt, 
Italy,  and   Assyria, — are    im|K)rtant  symptoms, 
which   must  not  be  overlooke<l.     They  indicate 
that  a  broader  conception  of  scholarship  is  begin- 
ning; to  pr»*vail,  which  r^*oo;niz:^  the  equal  impor- 
tance of  all  higher  studies  as  such.     Whether  the 
field  be  one  which  is  limited  to  a  few  specialists, 
or  one  which  attracts  a  large  number.  Is  of  no 
consequence  whatever  from  thw  |K)int  of  view.  To 
return,  therefore,  to  the  point  whence  we  set  out, 
it  is  a  matter  of  congratulation  for  the  American 
oriental  association  to  find  that  oriental  pursuits 
are  beginning  to  receive  that  recognition  which 
they  merit ;  for  there  can  be  no  doubt  tliat  it  is 
due  in  some  if  not  in  a  great  measure  to  the  silent 
influence  which  that  society  exerts,  that  studies 
bearing  on  the  ancient  and  modem  civilization 
of  the  orient,  in  the  widest  sense  of  that  word,  are 
rising  into  greater  prominence.     And  we  have  no 
doubt  that  this  influence  would  be  even  stronger 
and  more  directly  felt  in  the  future,  if  some  means 
were  adopte^l  by  which    the    intelligent  public 
could  obtain  at  least  a  general  view,  from  time  to 
time,  of  the  progress  which  is  being  made  in  these 
fields  of  research,  so  that  it  may  judge  for  itself 
of  their  importance.     It  might  be   well  for  the 
president  of  the  association  to  assign  to  several 
members  the  task  of  presenting  at  each  meeting 
a  summary  of  what  has  been  done  in  the  various 
departments  of  oriental  pursuits,   the  important 
publications  which  have  appeared,  the  important 
discoveries  made,  and  the  important  projects  con- 
templated.    The  carrying-out  of  such  a  plan  would 
not  only  make  the  meetings  even  more  interesting 
and  profitable  to  the  members  than  they  already 

>  T»le,  Columbia,  Priocetoa,  and    tbe    UnlTertities  of 
FlBiisylTaoi*  aod  Mlobigan  are  moTiog  In  this  direction, 
lofeheri  will  no  doabt  eoon  follow. 


are,  but  would  bring  the  society  into  that  greater 
prominence  which  it  deserves,  and,  we  may 
add,  needs ;  for  it  must  not  be  forgotten  that  an 
association  of  this  nature  exists  not  only  for  the 
purpose  of  forming  a  union  among  those  whose 
sympathies  and  interests  naturally  bring  them 
into  contact,  but  that  it  lias  a  distinct  mission  to 
perform,  —  the  advancement  of  those  pursuits 
which  come  within  its  scope.  Every  step,  there- 
fore, taken  with  this  end  in  view,  is  not  only  per- 
fectly legitimate,  but  will,  no  doubt,  redound  to 
the  credit  of  the  society. 

With  its  ranks  increased  by  the  younger  men 
who  have  chosen  to  devote  themselves  to  oriental 
studies,  the  American  oriental  association  can  look 
forward  to  a  still  more  auspicious  future. 

M.  J.,  Jun. 


SOTES  AND   NEWS, 

As  announced  in  the  Johns  Hopkins  university 
circulars  for  July,  1880,  it  is  proposed  to  give  a 
special  course  in  Assyriology  during  the  month  of 
January,  1887.  The  regular  Shemitic  courses  in 
Hebrew,  Chaldee,  Arabic,  Ethiopic,  Syriac,  etc., 
will  be  interrupted,  and  all  the  time  exclusively 
devoted  to  Assyriology,  now  universally  recognized 
as  being  of  primary  importance  for  the  scientific 
study  of  scripture.  Paul  Haupt,  Ph.D.,  university 
of  Leipzig,  professor  of  the  Shemitic  languages 
in  Johns  Hopkins  university  and  professor  of 
Assyriclogy  in  the  University  of  Goettingen,  Ger- 
many, will  teach  Assyrian  daily  from  8  to  4  p.m. 
In  addition  to  Professor  Haupt's  classes,  indi- 
vidual instruction  will  be  given  three  or  four 
hours  daily  by  the  fellows  in  Shemitic  languages, 
Messrs.  Cyrus  Adier  and  E.  P.  Allen,  assisted  by 
other  advanced  students  in  Assyriology.  The  hall 
of  the  Oriental  seminary  will  be  open  as  a 
reading-room  for  those  who  follow  the  course. 
There  they  will  find  all  the  books  necessary  for 
the  study  of  Assyrian  and  the  cognate  languages, 
and  some  advanced  students  will  usually  be 
present  to  facilitate  the  access  to  the  exceptionally 
well  equipped  Shemitic  library,  and  to  furnish 
any  other  aid  tliat  may  be  desired.  The  Oriental 
seminary  possesses  duplicates  of  the  most  impor- 
tant Assyriological  works.  Additional  copies,  as 
well  as  the  rare  publications  of  Botta,  Place,  Lay- 
ard,  hnd  others,  on  Assyrian  antiquities,  are 
acoesBible  in  the  reading-room  of  the  Peabody 
institute,  five  minutes*  walk  from  the  building  of 
the  Oriental  seminary.  No  tuition-fee  will  be 
charged.  Professors  and  students  of  other  insti- 
tutions, as  well  as  clergymen,  are  invited  to 
attend,  and  arrangements  will  be  made  by  which 
they  may  easily  olytain  temporary  lodginga,  pro- 
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vided  an  early  intimation  is  received  of  their 
intention  to  come.  Letters  maj  be  addressed  to 
the  registrar  of  the  university. 

—  Since  Koch  devised  his  now  well  -  known 
method  of  cultivating  micro-organisms  on  plates 
coated  with  gelatine,  great  advances  have  been 
made  in  bacteriological  research.  Especially  is 
this  true  of  that  branch  which  deals  with  bacteria 
in  drinking-water.  Dr.  Frankland  has  found, 
that,  in  the  storage  and  filtration  to  which  London 
water  is  subjected,  the  number  of  micro-organisms 
is  reduced  ninety-five  per  cent.  Dr.  Bolton  has 
shown  that  the  spores  of  anthrax  remain  alive  in 
distilled  water  for  ninety  days,  and  in  polluted 
well-water  for  a  year,  while  the  bacilli  themselves 
were  very  short-lived.  The  comma  bacillus  of  Koch, 
as  is  known,  will  reproduce  itself  in  water.  The 
importance  of  these  observations  is  evident  when 
it  is  considered,  that,  regarding  the  germ  theory 
as  true,  zymotic  diseases  may  be  spread  by  means 
of  water  thus  impregnated  with  their  germs. 

—  Hydrophobia  is  said  not  to  be  known  in  Lap- 
land. To  determine  whether  this  was  due  to  any 
peculiarity  in  the  dogs  of  that  country,  or  to  some 
other  cause,  two  dogs  were  brought  to  Paris,  and 
inoculated  by  Pasteur.  They  both  contracted  the 
disease. 

— The  state  boards  of  health  in  convention  at 
Toronto  passed  a  resolution  to  the  effect  that  it  is 
the  duty  of  boards  of  health  to  notify  the  boards 
of  neighboring  states  of  the  existence  of  conta- 
gious diseases  within  their  borden*,  and  they  also 
pledged  themselves  to  issue  such  notification. 

—  Mrs.  Woerishoffer  of  New  York  has  just 
donated  twenty-five  thousand  dollars  to  the  New 
York  academy  of  medicine,  in  memory  of  her  hus- 
band, recently  deceased. 

— The  theory  which  has  recently  been  advanced 
by  M.  Verneuil,  that  tetanus  had  its  origin  in  the 
horse,  is  being  strongly  combated  by  a  number  of 
medical  authorities.  In  support  of  his  theory, 
Verneuil  directs  attention  to  the  rarity  of  this 
disease  at  sea.  M.  Saint-Vel,  among  others  who 
do  not  accept  this  explanation  of  its  origin,  states 
that  tetanus  is  quite  frequent  in  Oceanica,  althou;;h 
on  many  of  the  islands  there  are  no  horses.  He 
also  gives  a  number  of  instances  where  the  disease 
developed  on  shipboard  after  the  receipt  of  injuries. 
Altogether,  we  fear  that  M.  Verneuil  will  have  con- 
siderable difilculty  in  demonstrating  the  equine 
origin  of  tetanus. 

—  That  training-schools  for  nurses  are  growing 
in  popularity  is  shown  by  the  fact  that  they  are 
being  established  all  over  the  country,  and  are 
largely  attended.    The  authorities  of  the  school 


on  Blackwell*s  Island  have  just  awarded  diplomas 
to  twenty-four  women  who  have  completed  the 
prescribed  course  of  instruction,  and  passed  satis- 
factory examinations. 

—  A  restrictive  policy  in  professional  and  edu- 
cational matters  is  never  wise.  Tulane  university, 
the  medical  school  of  Louisiana,  is  largely  depend- 
ent for  its  medical  students  upon  other  states,  and 
one  inducement  offered  to  its  graduates  has  been 
the  opportunity  of  obtaining  positions  on  the  staff 
of  Charity  hospital  in  New  Orleans.  In  making 
an  appropriation  of  ninety  thousand  dollars  to 
this  hospital,  the  legislature  provided  that  only 
Louisianians  should  be  permitted  to  compete  for 
these  positions.  Such  a  measure  can  have  but 
one  effect ;  that  is,  to  reduce  the  number  of  stu- 
dents at  the  university. 

—  In  order  to  prevent  the  chafing  of  those 
portions  of  the  body  on  which  bed- ridden  patients 
rest,  and  thus  to  prevent  bed-sores,  various  methods 
have  been  devised.  The  air-bed  and  the  water-bed 
are  well  adapted  to  this  purpose,  but  are  expensive, 
and  not  always  to  be  obtained.  Dr.  Smith  of 
Indianapolis  recommends  the  employment  of 
rubber  tubing  of  about  three-quarters  of  an  inch 
in  diameter.  This  can  be  coiled  into  any  desirable 
size,  and,  if  soiled  by  the  discharges,  can  readily 
be  cleansed.  Should  the  parts  be  infiamed,  cold 
water  could  be  passed  through  the  tube,  and  thus 
the  heat  be  reduced.  As  rubber  tubing  is  cheap 
and  easily  procurable,  the  suggestion  is  an  admir- 
able one. 

—  A  correspondent  of  the  Medical  record  writes 
that  suicides  are  greatly  on  the  increase  in  France, 
and  that  the  Paris  morgue  is  filled  with  them. 
In  one  day  seven  persons  who  had  taken  their  own 
lives  were  received  at  this  depository  for  the  un- 
known dead.  In  1884  the  number  of  suicides  in 
France  was  7,572.  Hanging  seems  to  be  the 
favorite  method  of  self-destruction  :  next  in  order 
come  drowning,  shooting,  suffocation  by  coal-gas, 
and  poisoning.  1,394  suicides  were  of  persons 
aged  from  forty  to  fifty  years  ;  1,508,  from  fifty 
to  sixty  years  ;  and  2,255,  from  sixty  years  on- 
ward. 

—  The  results  of  the  exploration  of  the  North  Sea 
by  the  Prussian  vessel  Drache  in  1881,  1882,  and 
1884,  are  summarized  from  the  official  mono- 
graphic report  in  the  July  number  of  the  Annalen 
der  hydrographie,  with  the  reproduction  of  sev- 
eral charts.  The  salinity  at  the  surface  shows  the 
highest  percentages  (8.50+)  in  the  central  area, 
and  a  belt  of  lower  values  (under  3.00)  leading 
out  from  the  Baltic,  around  the  southern  end  of 
Norway.    The  surface  chart  of  absolute  specific 
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gravity,  at  existing  temperatures,  not  reduced  to 
a  standard,  ahows  the  same  distribution  of  values. 
But  descending  to  thirty  or  more  metres  of  depth, 
—  all  depths  being,  in  true  German  scholarly  fash- 
ion, expressed  in  metres.  —  an  arm  of  distinctly 
dense,  salt  water  (8.52  + )  is  seen  under-running 
the  lighter  water  near  the  Norwegian  coast,  and 
approaching  the  Baltic.  The  horizontal  and  ver- 
tical variation  of  temperature  is  presented  in 
numerous  diagrams,  and  a  table  contains  a  con- 
densed statement  of  the  various  physical  results  of 
soundings. 

—  Among  recent  devices  patented  in  this  coun- 
try is  a  magazine  fire-arm  provided  with  a  cooling- 
chamber  surrounding  the  rear  portion  of  the  l>ar- 
rel,  connected  by  suitable  pipes  with  a  water- 
reservoir  in  the  stock.  At  each  discliarge  of  the 
weapon,  a  pump  forces  a  current  of  water  from 
the  reservoir  through  the  cooling-chamber,  there- 
by preventing  the  l>arrel  from  heating. 

—  In  strong  contrast  to  this  country,  France  is 
said  to  be  almost  entirely  without  free  dispensaries, 
there  being  but  three  in  the  city  of  Paris. 

—  Several  sections  of  an  embankment  on  the 
North-western  state  railway,  India,  were  recently 
washed  away,  leaving  the  rails,  with  their  iron 
sleepers,  festooned  in  the  air,  like  sus|)ension- 
bridges,  the  ends  of  the  rails  being  held  together  by 
the  fish-plates.  Until  the  floods  subsided,  so  that 
the  embankments  <^ould  be  rebuilt,  the  mails  were 
carried  over  these  sections  of  suspended  track  in 
hand-cars,  the  carriers  walking  on  the  sleepers, 
and  pushing  the  cars  up  the  steep  inclines,  and 
riding  with  the  mail-bags  on  the  down-grades, 
sometimes  dashing  through  the  torrent  beneath. 

—  Anhydrous  aluminium  chloride  is  now  pre- 
pared by  the  following  process  :  aluminium  alloy 
is  heated  in  a  retort  to  between  200**  and  800**  C, 
hydrochloric-acid  gas  is  then  passed  over  the 
heated  alloy,  and  the  vaporized  aluminium  chlo- 
ride thus  obtained  is  condensed.  The  right  to 
this  process  is  owned  by  the  Cowles  electric  smelt- 
ing comftany  of  Cleveland,  O.,  who  use  it  in  con- 

.  nection  with  the  reduction  of  aluminium  from 
clay  in  the  electric  furnace. 

—  A  series  of  articles  on  the  prevention  of 
fire,  which  first  appeared  in  the  columns  of  an 
architectural  journal,  has  recently  been  pub- 
lished in  revised  pamphlet  form  by  the  author, 
William  Paul  Gerhard,  under  the  title  *  The  pre- 
vention of  fire.'  Though  written  chiefly  with 
reference  to  hospitals,  asylums,  and  other  public 
institutions,  much  may  be  found  in  the  pamphlet 
that  applies  equally  well  to  churches,  schools, 
factories,  hotels,  and  even  to  dwelling-houses. 


—  The  *  Index  to  the  literature  of  explosives,* 
part  i.,  by  Charles  E.  Munroe  (Baltimore,  fVtecten- 
wald,  1886),  is  intended  to  embrace  not  only  such 
articles  as  treat  of  the  composition  and  of  the 
chemical  and  physical  proi)erties  of  explosives,  but 
also  of  their  manufacture  and  use  in  the  arts. 
This  part  contains  the  titles  of  papers  appearing 
in  such  periodiccds  as  the  indexer  has  been  able 
to  review  from  the  date  of  first  issue.  Four 
hundred  and  forty-two  volumes  have  been  thus 
reviewed  for  this  part.  Many  other  titles  of  pa- 
pers have  been  collected,  but  the  indexer  has  not 
yet  had  access  to  complete  sets  of  the  periodicals 
from  which  they  have  been  gathered.  A  large 
number  of  titles  of  separate  publications,  treatises, 
text-books,  and  the  like,  have  also  been  collected. 
It  is  hoped  that  it  will  be  jiossible  to  eventually 
publisli  these,  together  with  a  *  subject'  and 
<  author's'  index  to  the  entire  list. 

—  During  the  spring  of  1886,  Ticknor  &  Co. 
began  the  publication  of  **Ye  olden  time  series, 
or.  Gleanings  from  the  old  newsjiapers,  chiefly  of 
Boston  and  Salem,"  with  brief  comments  by 
Henry  M.  Brooks  of  Salem,  Mass.  In  this  series 
there  are  now  ready,  vol.  i.,  *  Curiosities  of  the  old 
lottery:'  vol.  ii.,  'Days  of  the  spinning-wheel  in 
New  England  ;'  vol.  iii.,  •  New  England  Sunday  ;' 
vol.  iv.,  'Quaint  and  curious  advertisements;'  and 
the  present  vol.  v.,  *  Literary  curiosities.'  Among 
those  to  come  are  volumes  on  *  Some  strange 
and  ciuious  punishments ; '  *  New  England  music 
in  the  latter  part  of  the  eighteenth  and  in  the  be- 
ginning of  the  nineteenth  century  ; '  •  Travel  in 
old  times,  with  some  account  of  stages,  taverns, 
etc. ;'  and  *  Curiosities  of  politics  among  the  old 
federalists  and  republicans.' 

—  The  forthcoming  volume  of  the  '  Encyclo- 
paedia Britannica'  will  get  down  as  far  as  sia, 
and  will  contain  an  unusual  number  of  important 
articles.  That  on  Shakspeare  by  the  editor,  with 
a  bibliography  supplied  by  Mr.  H.  R.  Tedder,  wQl 
attract  most  attention.  Mr.  Matthew  Arnold 
writes  upon  Sainte-Beuve,  Mr.  James  Sims  on 
Schiller,  Mr.  Rossetti  on  Shelley,  Professor  Minto 
on  Sir  Walter  Scott,  Madame  Villari  on  Savonarola, 
Mr.  Saintsbury  on  Rousseau,  and  Mr.  J.  S.  Reid 
on  Ruhnken.  Of  the  art  articles,  M.  Hymans 
contributes  that  on  Rubens,  and  Professor  Middle- 
ton  that  on  schools  of  painting.  Russia  falls  to 
Prince  Krapotkine  and  Mr.  MorflU,  and  Scotland 
is  treated  by  no  fewer  than  five  writers.  Of  the 
scientific  articles,  thnt  on  Rotifera  is  by  Professor 
Bourne  of  Madras ;  that  on  series,  by  Professor 
Cayley  ;  seal,  by  Professor  Flower ;  and  Schizo- 
mycetes,  by  Professor  Marshall  Ward. 

—  The  Athenaeum  is  authority  for  the  state- 
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ment  that  the  life  of  Charles  Darwin,  by  his  son, 
which  will  be  published  before  Christmas,  will 
contain  an  autobiographical  chapter  dealing 
chiefly  with  the  great  naturalist's  religious 
opinions. 

—  Mr.  William  Saunders  of  London,  Ontario, 
has  been  appointed  chief  director  of  the  Dominion 
experimental  farms  of  Canada,  and  has  in  con- 
sequence given  up  the  editorship  of  the  Canadian 
entomologist,  a  monthly  journal  which  he  has 
conducted  for  many  years.  The  former  editor, 
Rev.  C.  J.  S.  Bethune  of  Port  Hope,  will  succeed 
him. 

—  An  international  railway  exposition  and  con- 
gress will  be  held  in  Paris  from  May  to  October, 
lci87.  when  a  railway  jubilee  of  the  ^ftieth  anni- 
versary of  railroads  in  France  will  be  celebrated. 
John  W.  Weston,  editor  of  the  American  engineer , 
Chicago,  has  been  appointed  commissioner-gen- 
eral for  the  United  States. 

—  Lieut. -Col.  W.  T.  McLeod  sends  us  a  brief 
account  of  the  weather  of  two  summers  as  ob- 
served by  him  at  Nassau  on  the  Bahamas.  It 
would  seem  from  the  frequency  of  heavy  rains, 
thunderstorms,  and  tropical  cyclones,  to  be  <|uite 
unlike  the  mild  winter  climate  of  the  islands  that 
invalids  seek  to  enjoy.  The  following  descrip- 
tion of  a  passing  cyclone  reveals  the  character- 
istic reversal  of  its  central  winds :  '  On  Thurs- 
day, Aug.  19,  1886,  at  9  A.M.,  the  barometer  be- 
gan to  fall,  and  continued  to  do  so  gradually  up 
to  12  o'clock  noon  on  Sunday,  Aug.  22.  From 
this  hour  it  fell  rapiflly  up  to  4  a.m.  on  Monday, 
to  the  extent  of  7-10  of  an  inch.  The  barometer 
remained  steady  for  half  an  hour,  and  then  rose 
as  rapidlv  to  its  previous  height.  During  this 
depression  a  severe  gale  raged.  At  about  6  p.m. 
the  sun  went  down  in  a  yellowish  patch,  with  a 
purple  haze.  The  cloud-masses  were  blown  out 
into  rain-film.  The  rain  fell  and  the  wind  blew 
in  gusts  from  the  east,  and  continued  to  blow  from 
east  to  south-south-east,  up  to  3.45  a.m.  on  Aug. 
28,  with  increasing  force.  A  lull  occurred,  and, 
as  the  barometer  shot  upwards,  the  wind  shifted 
and  blew  furiously  from  west-south-west  from 
4.80  A.M.  up  to  7.80  A  M.  During  this  gale  several 
lives  were  lost  and  schooners  wrecked.  Light- 
ning accompanied  the  gale. 

—  At  a  meeting  on  Oct.  19,  of  the  committee  of 
the  subscribers  to  the  British  school  of  archeology 
at  Athens,  according  to  Nature,  Professor  Jebb 
said  the  school  had  been  erected  and  paid  for,  Mr. 
F.  C.  Penrose  had  been  appointed  director,  and  a 
provisional  income  of  £400  a  year  for  three  years 
had  been  raised,  but  additional  funds  were  re- 
quired.   Prof.  C.  T.  Newton,  in  urging  the  im- 


portance of  having  a  great  school  of  archeology, 
suggested  that  there  should  ultimately  be  raised  a 
special  fund  for  the  payment  of  the  travelling  ex- 
penses of  the  students  at  Athens.  On  the  motion 
of  Professor  Jebb,  a  managing  committee  WM 
appointed. 

—  Messrs.  Whittaker  &  Co.  have  issued  a  book 
by  Mr.  William  Anderson,  *'  On  the  conversion  of 
heat  into  work,  a  practical  band-book  on  heat^ 
engines." 


LETTERS  TO  THE  EDITOR. 

•»*Corr€9irtmdent»  are  requested  to  be  ae  briiif  aa  poMtfMs.    T%§ 
writer'a  name  ie  in  all  caeea  required  at  proof  of  good  faUh, 

The  deepest  fresh-water  lake  in  America. 

In  the  issue  of  your  journal  of  the  27th  of  Au^^nst 
are  contained  some  remarks  on  Crater  Lake  in  OregODt 
and  its  remarkable  depth.  The  perusal  of  these  re- 
marks leads  me  to  say  a  few  words  with  regard  to 
another  lake  in  the  extreme  eastern  portion  of  the 
continent,  which,  though  far  from  approaching  that 
mentioned,  has  nevertheless  a  depth,  as  well  as  acme 
other  features,  which  are  quite  exceptional.  I  refer 
to  Lake  Temisconata  in  the  Province  of  Quebec. 

This  lake  is  situated  very  near  the  axis  of  the 
divide  between  the  waters  of  the  St.  Lawrence  and 
those  of  the  St.  John,  its  outlet  by  the  Madawaska 
River  forming  one  of  the  main  tributaries  of  the  latter 
stream.  Its  total  length  is  twenty -eight  miles,  about 
eighteen  of  this  having  a  general  direction  a  little 
east  of  south ;  while  the  remainder,  forming  the  more 
northerly  position,  trends  to  the  north-east  nearly  at 
a  right  angle  with  the  former.  The  breadth  variea 
from  one  to  three  miles.  Throughout  its  length 
and  on  both  sides,  the  land  is  usually  high,  tonxang 
numerous  ridges  and  promontories  projecting  into 
the  lake,  but  just  at  the  angle  referred  to  one  of 
these,  known  as  Mo\mt  Wissick  or  Monnt  Frfiwex, 
rises  almost  precipitously  to  a  height  of  550  feet, 
while  the  opposite  shore  is  here  quite  low.  The 
height  of  the  lake  above  tide-water  is,  by  aneroid, 
about  400  feet ;  the  distance  of  the  upper  end  from 
the  St.  Lawrence  being  thirty  miles,  while  the  length 
of  its  actual  discharge,  by  way  of  the  Madawaska  and 
St.  John  to  the  Bay  of  Fundy,  is  288  miles. 

Having  had  occasion  to  spend  some  time  about  the 
lake  during  the  last  summer  in  connection  with  the 
work  of  the  Canadian  geological  survey,  and  having 
heard  incredible  stories  as  to  its  depth,  means  were 
taken  to  ascertain  the  truth  by  a  number  of  sound- 
ings at  points  which  seemed  to  promise  the  beat  re- 
sults. Of  these,  three,  taken  near  the  foot  of  the 
lake,  gave  a  depth  varying  from  215  *to  225  feet ; 
farther  north  a  depth  of  410  feet  was  reached ;  and 
midway  between  Mount  Wissick  and  old  Fort  Ingalla, 
500  feet.  It  seems  probable,  however,  from  the 
statements  of  reliable  parties,  that  even  this  depth  is 
at  some  places  considerably  exceeded. 

In  the  case  of  Crater  Lake,  if  one  may  judge  from 
its  name,  its  depth  is  no  more  than  one  might  ezpeet 
from  the  conditions  of  its  origin ;  but  in  the  case  of 
Lake  Temisconata  there  is  absolutely  nothing  of  a 
volcanic  character,  and  the  whole  depression  la  eri* 
dently  the  result  of  simple  erosion.    That  that  eronon 
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Bhonld  haye  occurred  to  a  depth  fully  100  feet  below 
tide-level,  and  that,  too,  directly  along  the  line  of 
the  great  Appalachian  axis,  is  certainly  remarkable. 
It  is  further  singular,  that  while  the  ledges  along  the 
shores  of  the  lake  are  covered  with  glacial  striae, 
corresponding  generally  with  the  course  of  the  de^ 
pression  at  the  point  where  they  occur,  the  transpor- 
tation of  bowlders  has  been  largely  to  the  north, 
blocks  of  fossiliferous  limestone  from  the  beds  of 
Mount  Wissick  being  abundantly  scattered  about  the 
upper  end  of  the  lake,  but  not  to  the  southward. 
The  country  between  the  head  of  the  lake  and  the 
St.  Lawrence  has  not  yet  been  examined,  but  along 
certain  lines  is  believed  to  be  low.  The  Madawaska, 
on  the  other  hand,  flowing  almost  due  south,  occu- 
pies  a  drift-filled  valley,  bordered  by  high  and  steep 
hills  similar  to  those  of  the  lake,  and  probably  marks 
its  former  extension  in  this  direction.  It  would  seem 
as  if  lake  and  river  formed  together  a  great  trans- 
verse channel  of  erosion,  the  result  of  sub-aerial 
action,  from  the  St.  Lawrence  to  the  St.  John,  at  a 
time  when  the  entire  region  stood  several  hundred 
feet  higher  than  now,  and  that  the  movement  of  the 
ice  was  in  the  direction  of  the  former.  The  fact  that 
the  direct  northward  extension  of  this  depression  is 
coincident  with  the  famous  gorge  of  the  Saguenay 
gives  additional  interest  to  the  observations  men- 

tioned.  L.  W.  Baii«st. 

Fredericton,  N.B.,  Oct.  S8. 


Coloring^  g^eologfical  maps. 

Professor  Branner  has  issued  a  neat  little  card  con- 
taining  a  colored  geological  map  of  the  state  of  Indi- 
ana, on  a  scale  of  1:4,878,720,  or  77  miles  to  the  inch ! 
In  a  letter,  which,  from  its  having  been  written  in 
French,  is  probably  designed  to  be  widely  distrib- 
uted in  Europe  as  well  as  this  country,  he  complains, 
1°,  that,  with  the  scale  of  colors  provisionally  adopted 
by  the  International  congress,  it  is  not  possible  to 
employ  a  color  which  shall  indicate  the  Devonian 
without  specifying  whether  the  area  be  upper,  mid- 
die,  or  lower.  Professor  Branner  will  be  convinced 
that  he  is  mistaken  if  he  will  look  at  the  report  of  the 
committee  on  the  geological  map  of  Europe  (Amer. 
com.  rep.,  p.  43,  6),  where  in  such  a  case  it  was  sug- 
gested  (and  later  approved  by  the  congress)  to  use 
the  medium  shade  of  color  accompanied  by  the  ohar- 
acteristio  letter  of  the  system  (in  this  case,  d),  but 
without  any  one  of  the  indices  1,  2,  or  3  (see  Amer. 
•com.  rep.,  p.  103,  for  the  conclusions  of  the  map 
committee,  arrived  at  after  the  meeting  of  the  con- 
gross). 

Professor  Branner  complains  also  that  the  diffi- 
culty of  indicating  four  or  five  divisions  in  the  car- 
boniferous is  greater  still.  This  is  not  surprising  on 
a  map-scale  of  closely  one-five-millionth.  The  con- 
gress never  contemplated  such  a  problem,  though 
even  here  the  individual  geologist  is  expressly  left 
free  to  employ  his  ingenuity  to  differentiate  by  means 
of  tints  and  symbols,  the  only  restriction  laid  upon 
him  being  that  the  base  of  the  tint  used  shall  be 
gray.  This  certainly  opens  the  way  to  any  method 
of  differentiation  which  he  may  desire  to  try. 

Professor  Branner  misunderstands  the  object  of  the 
congress  if  he  supposes  that  the  color-scale  was 
adopted  only  for  the  geological  map  of  Europe,  and 
not  for  the  use  of  all  the  geologists  of  the  world.  The 
fact  is,  that  the  geological  map  of  Europe  was  simply 
selected  as  a  lay  figure  on  which  to  display  the  pres- 


ent 'provisional  system.*  If  it  be  found  that  this 
system  is  bad,  another  will  be  substituted  for  it ;  but 
it  will  require  more  proof  than  Professor  Branner 
furnishes  to  convince  geologists  of  this. 

If  the  '  carbonic '  of  Europe  can  be  adequately 
represented  by  the  proposed  system,  there  is  good 
ground  to  hope  that  the  carboniferous  of  Indiana 
will  not  present  insuperable  difilculty ;  but  not  while 
the  human  eye  remains  what  it  is  can  any  one  suc- 
ceed in  displaying  geological  details  at  a  scale  of  one- 
five-millionth  and  on  a  paper  surface  already  one- 
third  covered  with  printer*s  ink,  representing  names 
of  towns  and  counties  and  railroad  lines. 

It  is  only  fair  to  add  that  the  system  proposed  by 
the  congress  will  come  as  near  to  satisfyixig  this  im- 
possible demand  as  any  other.      Pkbsifob  Fbaz£B. 


Air  from  a  cave  for  house-cooling. 

I  wish  your  opinion  upon  a  matter  in  which  I  am 
much  interested.  Grand  Avenue  cave,  situated  four 
miles  from  Mammoth  cave,  contains  some  nine  miles 
of  avenues  filled  with  delightfully  cool,  pure,  dry 
air;  temperature  55"*.  I  propose  to  erect  a  house 
immediately  over  this  cave ;  make  the  outside  walls 
and  partitions  all  hollow,  so  that  they  may  communi- 
cate with  a  cellar,  which  shall  be  connected  with 
the  cave  by  a  large  shaft,  say,  eight  feet  square.  The 
question  is,  will  uie  air  between  the  house  and  cave 
take  the  temperature  of  the  cave  by  diffusion  or 
otherwise,  or  will  it  be  necessary  to  use  mechanical 
means  to  get  the  air  into  the  building  ?  I  have  seen 
and  spoken  to  several  scientific  men  on  the  subject, 
who  agree  with  me  that  an  interchange  of  air  will 
tiUce  pUce.  and  continue  until  equilibrium  is  restored 
by  making  the  temperatures  the  same. 

It  is  proposed  to  erect  a  hotel  for  a  cool-air  sum- 
mer resort,  and  also  for  a  sanitarium.  If  you  think 
proper,  I  would  like  you  to  put  this  before  the  read- 
ers of  your  valuable  periodical,  and  get  the  benefit 
of  their  opinions.  It  is  a  matter  of  some  scientific 
interest,  m  which  physicists,  geologists,  and  sani- 
tarians may  be  interested.  M.  H.  Obump. 

Ogden  ooUege,  Ky.,  Oct.  88. 


Zinc  in  Moretnet. 

In  your  issue  of  this  date,  on  p.  888,  you  speak  of 
tin  ore  being  found  at  Moresnet.  This  is  a  mistake. 
The  county  contains,  however,  some  of  the  most  im- 
portant line-mines  of  Europe.  Almost  every  collec- 
tion of  minerals  contains  some  specimens  of  linc 
taken  from  these  very  interesting  and  important 
mines.  TuoB.  Eolxsto!!. 

New  York,  Oct.  89. 


Ely's  Labor  movement  in  America. 

A  newspaper  discussion  in  criticism  of  any  partic- 
ular article  or  review  is  rarely  profitable,  but  it  seems 
necessary  to  make  a  brief  reply  to  the  communica- 
tion of  Professor  Ely  published  in  Science  for  Oct. 
29. 

Professor  Ely  charges  that  his  reviewer,  while  ap- 
parently  neither  an  untruthful  nor  malevolent  per- 
son, failed  to  read  the  book  in  question  before  noti- 
cing it.  Inasmuch  as  every  statement  of  Professor 
Ely's  which  is  mentioned  in  the  review  is  accredited 
to  the  page  on  which  it  occurs,  his  allegation  is  of 
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course  gronndless.  As  a  matter  of  fact,  the  present 
writer  read  Professor  Ely's  book  with  more  than 
usual  care,  not  only  because  it  dealt  with  a  question 
in  which  he  feels  a  deep  personal  interest,  but  be- 
cause of  its  general  attractiveness  of  style.  When, 
therefore  Professor  Ely  denies  that  his  reviewer  read 
the  book,  he  evidently  is  writing  in  a  Pickwickian 
sense  —  or  else  he  must  mean  that  his  reviewer  did 
not  read  the  book  with  the  author's  eyes,  which  is 
not  beyond  the  bounds  of  possibility. 

Professor  Ely's  attention  is  called  to  the  fact  that 
it  is  not  usually  considered  candid  to  eliminate  from 
a  quotation  any  word  or  clause  that  distinctly  modi- 
fies its  import/  When,  therefore,  his  reviewer  wrote, 
that  '*  while  not  over-clear  on  this  point,  yet  he  [Pro- 
fessor Ely]  seems  to  uphold  the  extremists  in  their 
contention  that  all  the  evils  of  the  present  state  of 
society  are  due  to  private  property  and  the  lack  of 
proper  co-operation  in  production  and  distribution,'* 
he  expressed  an  opinion  which  the  freedom  of  the 
press  \\\\\  probably  permit  him  to  continue  to  hold. 
Professor  Ely  should  have  read  and  quoted  it  in 
full.  Professor  Ely  dissents  from  that  opinion,  but 
his  reviewer  repeats  it  just  as  it  was  first  stated. 
An  honest  diflference  of  opinion  is  often  serviceable 
rather  than  otherwise. 

As  a  further  instance  of  what  his' reviewer  intended 
by  the  modest  statement  that  Professor  p]ly  seemed 
to  him  to  have  **  committed  the  not  uncommon  scien- 
tific error  of  reading  his  theory  into  the  facts, 
instead  of  deducing  it  from  them,"  may  be  cited  Pro- 
fessor Ely's  majestic  waving  away  of  one  or  two  well- 
known  facts  regarding  workmen  without  grievances 
striking  because  of  the  interference  of  some  walking 
delegate  or  other,  with  some  rather  eloquent  refer- 
ences to  a  knowledge  of  human  nature. 

In  fact,  it  is  altogether  to  be  regretted  that  Profes- 
sor Ely  should  consider  one  of  the  most  favorable 
notices  of  his  book,  that  has  appeared  in  any  journal 
of  authority,  to  be  *■  grossly  careless.'  Such  an  atti- 
tude seems  to  ascribe,  perhaps,  more  honor  than  is 
their  due,  to  the  reviewers  for  the  Nation^  and  for 
that  organ  of  the  socialistic  party  of  which  Professor 
Ely  speaks.  So  we  feel  doubtful  as  to  just  what 
opinion  Professor  Ely  entertains  regarding  his  book, 
llie  general  tone  of  his  communication  to  Science 
would  seem  to  indicate  that  all  criticism  of  the  book, 
to  be  just,  must  be  laudatory  :  the  *■  grossly  careless ' 
phrase  inclines  us  to  the  belief  that  the  reviewers  of 
the  Nation  and  of  the  organ  of  the  socialistic  labor 
party  may  have  most  accurately  refiected  the  judg- 
ment of  the  author.  In  either  case,  the  present 
writer  must  crave  Professor  Ely's  permission  to  dis- 
agree with  him. 

The  published  expression  of  the  train  of  ethical 
thought  to  which  the  same  uotic-e  of  Professor  Ely's 
book  gave  rise  in  the  mind  of  *  One  of  the  agitators,' 
at  least  calls  for  the  recognition  of  the  honor  done 
your  reviewer  in  coupling  his  humble  initials  with 
the  great  name  of  Aristotle.  N.  M.  B. 


but,  if  it  be  premised  that  a  certain  method  is  to  be 
followed,  a  criticism  of  the  faults  imposed  by  that 
method  show  that  the  critic  failed  to  familiarize  him- 
self with  the  necessary  facts.  Had  he  acquired  such 
a  familiarity,  he  would  have  seen  that  it  was  designed, 
not  for  specialists,  but  for  the  very  classes  to  whom 
he  says  it  may  be  of  value ;  that  a  knowledge  of 
mineralogy  was  presupposed  (see  preface),  and  that 
the  treatment  of  that  science  was  in  the  shap>e  of  a 
brief  review  of  a  few  of  the  more  common  minerals; 
that  the  discarding  of  the  microscope  swept  away  all 
facts  dependent  upon  that  instrument  for  verifies- 
tion,  required  the  use  of  old-fashioned  terms  existing 
before  that  instrument  changed  the  nomenclatore. 
and  opened  the  doors  for  many  *  blunders '  as  viewed 
by  the  microsco])i8t.  Wliile  it  may  be  debated 
whether  it  be  worth  while  to  attempt  to  impart  so 
brief  an  idea  of  the  commoner  rocks,  it  is  a  fact  that 
such  a  method  has  been  employed  here  for  a  score  of 
years  in  the  regular  technical  and  scientific*-  courses, 
and  that  the  work  is  to  be  covered  in  twenty  exercises. 
Looking  at  the  criticism  from  this  stand-point,  it  has 
overshot  its  mark,  and  shctws  that  the  writer  has 
mistaken  the  book  for  a  pretentious  claimant  for 
recognition  on  the  score  of  novelty  or  advanced 
method  of  treatment,  while,  in  fact,  it  is  designed  for 
those  who  would  acquire,  in  the  shortest  possible 
time,  an  idea  of  the  rocks  most  commonly  met  with 
in  the  field.  Edward  H.  Williams,  Jr. 

Bethlehem,  Penn.,  Oct.  30. 


A  manual  of  litholog^. 

A  critic  should  carefully  inform  himself  con- 
cerning the  contents  of  a  book  before  he  attempts  to 
review  it,  and  should  criticise  the  stand-point  taken, 
or  adapt  his  review  to  that  stand-point.  This  is  my 
excuse  for  noticing  the  prodigious  mauling  of  so 
small  a  corpse  as  my  *  Litholoffy.*  It  is  allowable  to 
object  to  the  plane  from  which  a  subject  is  viewed ; 


The  abuse  of  dispensaries. 

Your  editorial  on  'The  abuse  of  dispensaries' 
{Science,  viii.  380)  gives  occasion  to  call  attention  to 
the  charity  organization  societies  and  tbeir  fuuetion. 
Such  societies  exist  in  the  cities  you  mention,  at 
least  in  London.  Boston,  New  York,  and  Philadel- 
phia. These  societies  are  clearing-houses  of  informa- 
tion in  relation  to  the  people  who  beg  or  accept 
gratuitous  relief.  They  keep  registries,  both  alpha- 
betic and  geographic  (at  least,  this  is  the  case  in  New 
York  and  in  Washington),  of  such  persons,  and  make 
it  their  business  to  ascertain  the  condition  and  needs 
of  all  persons  about  whom  inquiry  is  properly  made. 
The  principle  upon  which  they  work  is  the  following  *: 
every  church,  institution,  or  person  dispensing  relief 
is  invited  to  report  to  the  society  the  name  and  resi- 
dence of  and  pertinent  information  about  persons 
aided  ;  they  are  advised  to  dispense  no  relief  before 
ascertaining  from  the  society  what  it  already  knows 
about  these  persons.  If  report  is  made  that  relief  has 
been  extended  to  any  person  who  is  known  by  the 
society  to  be  receiving  aid  from  other  sources,  all 
parties  giving  aid  are  informed  of  the  duplication. 
If  it  is  known  that  any  person  is  not  receiving 
adequate  relief,  the  society  directs  the  attention  of 
some  appropriate  relief-giving  agency  to  the  need,  or 
directs  the  needy  to  the  appropriate  agency.  This  is 
the  application  of  scientific  methods  to  the  solution 
of  the  social  problems  of  pauperism  and  fraudulent 
and  unnecessary  solicitation  of  alms,  and  is  destined 
to  succeed.  The  dispensaries  could  well  afford,  as 
could  all  other  relief- giving  agencies,  to  apply  a 
large  percentage  of  theii*  funds  to  the  support  of  the 
charity  organization  societies,  for  the  sake  of  the 
economy  which  would  thei^from  result  in  their  other 
expenditures.  B  :  Pickman  Maith. 

WaahingtOD,  D.C.,  Oct.  20. 
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CABLE  STREET-RAILWAYS. 
It  is  proposed  to  '  gridiron  '  Nev  York  Cit;  with 
-cable  street-rail traya.  The  network,  as  projected, 
emhncee  about  Beveatj  miles  of  double-track 
road,  conMsting  of  a  number  of  dititinct  routes, 
with  branches,  all  connected  together  so  as  to  form 
one  comprehensive  s;atem.  Of  this,  fifteen  miles 
will  be  elevated,  the  rest  surface  ruads,  but  all 


number  of  cable-railways  in  the  city  and  suhnrfas, 
before  many  years,  to  enable  the  general  public  to 
judge  of  their  merits. 

The  iiistor;  of  cable  traction  as  applied  to  street- 
railways  dates  l>ack  only  a  few  years,  though 
cables  movoil  by  stationary  engines  had  been  used 
on  tramways  in  the  principal  collieries  of  Eng- 
land and  Germany  long  before  the  advent  of  the 
locotuotive.  In  1S30  a  railway  between  Liverpool 
and  Manchester,  in  England,  —  the  second  of  tiie 
kind  constructed,  —  was  approaching  completion, 


operated  by  cable  traction.  That  this  comprehen-  and  George  Stephenson,  the  eminent  engineer,  was 
sive  scheme  will  be  carried  through  to  completion  one  of  four  commissioners  appointed  to  decide 
is  not  yet  certain.  There  is  much  opposition  to  wliether  the  road  should  be  worked  by  stationary 
it,  not  only  (rom  property-owners  along  the  pro-  engines  and  wire  cables,  or  by  locomotives.  It 
posed  routes,  but  also  from  railroad  companies 
with  whose  interests  it  would  conflict.  Cable-rail- 
ways liave  been  in  use  in  San  Francisco  for  thir- 
teen yeaiB,  giving  better  satisfaction  for  street 


purposes  than  either  horse  or  steam  railways. 

Many  other  citiee,  in  both  Europe  and  America, 

hare  given  cable  traction  a  fair  trial,  and  with 

results  satisfactory  to  the  travelling  public  as  well 

as  to  the  owners  of  the  roads.    There  are  already     was  decided  to  use  locomotives,  though  two  of 

seTenl  miles  of  cable-road  oonipIel«d  and  running      the  commissioners  strongly  favored  the  cable  sys- 

in  the  northern  part  of  this  city  ;  and,  eren  if  the     torn,  as  the  locomotive  was  still  in  its  infancy.     In 

contemplated  network  throughout  the  city  should      his  report  to  the  offlceis  of  the  road,  Mr.  Stephen* 

never  be  constructed,  there  will  be  a  suBBcient     son  said,  "Fixed  engines  with  ropes  are  moat  rait- 
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able  for  fallly  countrieB,  where  the  gravity  of  the 
hone  aa  well  as  of  the  locomotive  eogine  b«comee 
a  material  part  of  their  whole  power."  The  use 
of  wire  cablefl  for  haulage  purposes  ou  inclined 
planes,  especiallf  in  mining  regions,  had  steadily 
increased  aa  necessity  demanded,  but  no  special 
adaptation  of  the  cable  system  to  street-car  trac- 


tion was  made  until  1878.  In  that  year  what  may 
be  termed  the  '  modem '  cable-railway  was  intro- 
duced, the  first  application  of  it  being  made  on 
the  Clay  Street  hill  road  in  San  Fiancieco,  Cal. 
This  road  was  about  half  a  mile  long,  on  a  narrow 
street,  with  grades  of  one  foot  in  five  and  a  half 
feet.  That  road  has  been  in  continuous  operation 
erersiiuw. 
It  will  be  seen  that  this  fiist  applicatitm  of  the 


cable  system  to  street-cars,  on  a  grade  too  steep 
for  the  economical  nse  of  either  hdrses  or  Ioochdo- 
tives,  wss  in  accordance  with  the  views  advnnoed 
by  Stephenscm  thirty-three  years  before ;  bat  ■> 
many  and  so  obvious  are  the  advantages  of  cabto 
traction,  aa  demonstrated  by  the  Clay  Streerti  and 
other  roads,  that  it  is  rapidly  taking  the  place  of 
horses  on  level  streets  ;  and  it  is  even  being  urged 
as  a  substitute  for  the  locomotire  on  the  Ixraidoii 
underground  railways,  as  well  as  in  other  places 
where  the  smoke,  noise,  and  gases  of  the  locomo- 
tive are  objectionable.  Among  the  adTantagee  of 
the  system  are,  its  applicability  to  steep  grades  as 
well  as  to  levels,  the  ease  and  gentleness  with 


which  cata  may  be  stopped  and  started,  the  uni- 
formity of  speed,  its  comparative  noiselessness,  its 
almost  unlimited  capability  as  regards  increase  of 
carrying  capacity,  and  the  atisenceof  the  uncleftD- 
linesa,  unavoidable,  both  on  the  streets  and  at  the 
stables,  wherever  horses  are  used.  Although  the 
use  of  horses  for  many  purposes  in  cities  can 
never  be  entirely  dispensed  with,  —  unless  in  such 
a  place  as  Venice,  —  the  more  general  use  of  a 
mechanical  motive  power  for  street-railway* 
would  greatly  lessen  their  number. 

The  cable  system  consists  of  an  endless  steel  of 
iron  wire  rope,  moving  continuously  in  a  slotted 
tube  placed  beneath  the  surface  of  the  street  and 
between  the  rails.  The  rope  is  supported  at  in- 
tervals by  pnileys,  depressed  by  smaller  pullers  at 
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poiots  where  steep  grades  are  crossed  by  level 
streets,  carried  around  cuttcb  by  Knide-roUers, 
and  kept  in  motion  by  a  steam-engine  located  at 
any  convenient  point  on  the  line  of  the  road.  A 
gripping  device  at  the  end  of  a  thin  vertical  steel 
plate,  or  combination  of  plates,  connected  with 
the  car  and  pasaing  through  the  slot  in  the  tube, 
transmita  the  motion  of  the  cable  to  the  car,  the 
speed  of  the  car  being  determined  by  tbe  speed  of 
the  cable,  and  usually  not  exceeding  about  eight 
miles  per  hour  in  city  streets.  The  action  of  the 
grip  is  controlled  by  a  grip-man,  who,  by  the 
movement  of  a  lever  or  hand-wheel,  can  start  or 
stop  tbe  car  as  gently  or  as  suddenly  as  may  be 
desired.  Fig.  1  ia  a  longitudinal  section  of  the 
Blotted  tube  in  use  on  tbe  Clay  Street  hill  road. 
At  the  extreme  left  are  shown  the  depression  pul- 
leys at  the  intersection  of  a  level  cross-street  with 
an  ascending  grade.  The  weight  of  the  car  on 
the  grip  keeps  the  latt«r  sufBciently  defvessed  at 
such  points  to  clear  the  pulleys.  At  tbe  right  is 
shown  a  supporting  pulley.  A  transverse  section 
of  the  tube,  with  its  surrounding  framework, 
which  supports  the  raits,  is  shown  in  fig.  2.  The 
gripping  device  in  use  on  the  Clay  Street  road  is 
shown  in  fig.  8,  and  its  operating  mechanism  and 
supporting  framework  are  shown  in  flg.  4.  The 
gripping- jaws,  which  close  on  the  rope  between 
tbe  pairs  of  guide-sheaves,  are  moved  by  the  up- 
per hand-wheel,  while  thetgrip  may  be  raised  or 
lowered  bodily  by  tbe  lower  wheel.  The  guide- 
sheaves,  which  are  kept  in  contact  vrith  the  cable 
by  springs  when  the  gripping-jaws  are  released, 
guide  the  cable  smoothly  between  the  jaws  when 
the  car  is  not  in  motion,  holding  it  in  position  for 
gripping  when  it  is  desired  to  start  the  car.  Many 
modifications  of  the  grip  have  been  devised,  in 
meet  of  which  the  jaws  move  vertically  instead 
of  horizontally ;  but  with  the  exception  of  the 
Paine  grip,  used  on  the  Bast  Siver  bridge,  the 
eeeential  features  in  all  are  the  same,  and  they 
differ  only  in  detail  from  a  grip  described  and 
illustrated  in  a  technical  journal  nearly  fifty  years 
ago.  Figs.  S  and  6  show  two  varieties  of  lever- 
grip  now  used  on  many  roads. 

As  frequent  and  careful  inspections  of  cables 
and  machinery  are  required,  and  as  on  many  roods 
cars  are  run  continuously  night  and  day,  a  dupli- 
cate or  duplex  system  bas  been  found  necessary, 
of  which  the  Tenth  Avenue  line  in  this  city  may 
serve  as  an  example.  In  this  system  two  cables 
run  side  by  side  through  the  tube,  each  supported 
by  a  separate  set  of  pulleys,  and  provided  with  a 
separate  euffine.  While  one  cable  is  running,  tbe 
oUier  is  held  in  reserve  ;  and,  in  case  of  accident 
to  one  cable  or  engine,  tbe  other  may  be  immedi- 
ately   started   up,  the    grips,   which    are  made 


double  for  the  purpose,  releasing  one  cable  and 
taking  up  the  other.  The  engine-room  of  the 
Tenth  Avenue  line  is  shown  in  flg.  7,  and  the  ar- 
rangement of  duplex  cables  and  pulleys  may  be 
seen  in  fig.  8.  The  cables  may  be  run  alternately, 
and  for  any  desirable  length  of  time,  giving  ample 


oppi^iunity  for  inspeotion  and  repair  without 
interruption  of  travel.  As  will  be  seen  in  the  en- 
graving, there  are  two  complete  plants  of  machine- 
ry ;  and  as  they  are  duplicates,  a  description  of 
one  will  suffice  for  both.  The  motive  power  for 
each  plant  is  a  Wright  automatic  cut-oS  engine 
of  three  hundred  horse-power.  A  six-foot  wheel 
on   the  engine-shaft    gears    into  a  thirteen-foot 
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wheel  on  the  line-ahaft,  which  is  a  foot  io  di- 
ameter and  about  flft^  feet  long.  The  line-ehafta 
of  both  plants  may  be  coupled  together,  bo  that 
either  engine  may  be  used  to  drive  either  section. 
Each  section  carriea  two  pairs  of  cable-drums, 
either  pair  of  which  may  be  thrown  into  <a-  out 
of  action  by  clutches.    Thus  either  engine  may  be 


used  to  run  any  of  the  four  cables  shown  in  the 
engraving.  The  sertion  St  the  right  actuates  the 
duplex  cables  running  out  Tenth  Avenue  ;  that  on 
the  left  wiU  be  used  for  the  130th  Street  branch 
of  the  company's  line. 

The  cable,  coming  from  one  of  the  guide-pul- 
leys in  the  street,  shown  at  the  nght  of  the  en- 


graving, passes  several  times  around  both  cable- 
dnimH,  thence  around  a  '  slack-pulley,'  shown  in 
the  foreground,  from  which  it  passes  back  around 
one  of  the  guide-pulleys  in  the  street,  and  back  on 
its  way  through  the  tube.  The  '  slack-pulley '  is 
mounted  on  a  car  which  is  moved  by  a  differential 
lever  in  such  a  manner  that  the  cable  is  always 
kept  at  a  uniform  tension.  Thus  the  lengthening 
and  shortening  of  the  cable  through  variations  of 
tanperature,  etc,  is  oompi 


The  grip  used  for  the  duplex  system,  as  well  as 
the  tube,  pulleys,  and  trock-eupporting  framework, 
is  shown  in  fig.  9,  which  is  a  tranaveise  section  of 
the  Tenth  Avenue  road.  The  framework  and 
tube  used  on  the  Chicago  cable-railway  is  shown 
in  transverse  section  in  Hg.  10,  which  also  shows 
one  of  the  guide-rollers  for  carrying  the  cable 
around  a  curve.  The  road-bed  of  the  cable-rail- 
way in  this  city  has  a  framework  of  iron,  as 
shown  in  flg.  9,  concrete  forming  the  sides  and 
bottom  of  the  conduit  or  tube.  The  transverse 
trusses  are  placed  live  feet  apart,  with  the  slot- 
rails  and  track-rails  bolted  to  them.  The  slot-rails 
form  the  sides  of  the  longitudinal  slot  of  the  tube, 
and  they  are  held  Srmly  in  place  by  tie-rods 
which  connect  them  with  the  outer  edge  of  the 
truss.  Pulley-vaults  are  provided  at  intervals 
of  thirty-Ave  feet,  affording  access  to  the  carry- 
Ing-pulleys.  A  system  of  drainsge-pipee  con- 
nects these  vaults  with  the  city  sewers,  thus 
securing  perfect  drainage,  which  cannot  be  af- 
fected by  any  dirt  that  may  accumulate  in  the 
cooduits.  The  carrying-pulley  a  are  twenty-two 
inches  in  diameter,  and  are  placed  in  pairs,  one  a 
little  in  advance  of  the  other,  to  support  the  two 
cables  independently. 

The  Qist  cable  street-railway,  that  on  Clay 
Street  bill,  San  Francisco,  was  looked  upon  as  an 
experiment  to  a  great  extent ;  but  after  a  satis- 
factory tnal  of  three  years,  t)ie  system  having 
proved  itself  a  mechanical  and  flnancial  success,  a 
second  road  was  constructed,  also  in  San  Fran- 
cisco This  was  followed  by  others  in  rapid  suc- 
cession, until  that  city  has  at  present  upward  of 
twenty  miles  of  cable-road  in  operation.  Other 
cities  followed  the  lead  of  San  Francisco,  St 
Louis  with  sixteen  miles,  Philadelphia  witb 
twelve,  Chicago  with  ten,  Kansas  City  with  eight, 
and  many  more  with  shorter  lines,  so  that  at  pres- 
ent the  total  length  of  double-track  cable  street- 
railway  in  the  United  States  will  not  fall  far  abort 
of  one  hundred  miles.  Taking  into  consideratioa 
with  this  the  fact  that  cable-roads  are  making 
rapid  headway  in  Europe,  Mexico,  Australia,  and 
New  Zealand,  it  will  be  seen  that  the  new  system 
of  street-car  traction  has  proved  its  right  to  a 
prominent  position  in  railroad  economics. 


THE  PHYSICAL  BASIS  OF  AESTHETICS. 
Aesthftic  impressions  may  be  conveniently 
divided  into  two  classes :  in  the  first  it  is  the  ap- 
preciation of  qualities  furnished  immediately  by 
sensation  that  gives  rise  to  beauty,  while  in  the 
second  class  the  sense- impressions  are  interpreted 
and  made  significant  by  a  guiding  thought  or  emo- 
tkm.    Though  the  two  often  go  together,  tbwe  la 
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a  class  of  aesthetic  impressions  depending  pre- 
eminently on  the  sensations  furnished  by  the  great 
aesthetic  educators  of  the  race,  —  the  eye  and  the 
ear.  It  is  to  the  explanation  of  these  simple  forms 
of  beauty  that  M.  J.  L.  Soret  devoted  an  address 
delivered  before  the  Swiss  society  of  natural 
science.*  The  field  is  by  no  means  anew  one,  but 
perhaps  so  convenient  a  statement  of  the  problem 
has  not  before  been  available. 

The  arts  depending  upon  the  eye  are  those  in 
which  form  is  the  predominant  element,  —  sculp- 
ture, architecture,  etc.,  — and  those  in  which  color 
plays  the  important  role.  If  we  look  for  the  phy- 
siological basis  of  beauty  of  form,  we  find  one 
great  principle  in  symmetry,  especially  in  sym- 
metry about  a  vertical  axis.  If  we  stand  in  this 
plane  of  the  vertical  axis,  and  look  at  the  sym- 
metrical object,  the  impression  on  the  retina  of 
the  right  eye  will  closely  correspond  to  that  on  the 
retina  of  the  left  eye.  The  recognition  of  simi- 
larity, so  essential  and  useful  as  a  logical  habit  of 
mind,  seems  at  the  same  time  to  furnish  the  emo- 
tional element  of  aesthetic  pleasure.  The  fact 
that  we  recognize  and  enjoy  symmetry  when  not 
standing  opposite  the  centre  of  the  object  is  the 
result  of  our  education  :  we  recognize  that  the  two 
retinal  impressions  would  be  alike  if  we  assumed 
that  position. 

It  may  be  well  to  introduce  here  a  distinction 
between  intellectual  and  aesthetic  pleasure,  in 
which  M.  Soret  has  great  confidence.  It  is  this  : 
the  pleasure  caused  by  the  solution  of  a  problem 
is  due  to  a  conscious  reasoned  analysis ;  an 
aesthetic  pleasure  is  caused  by  an  unconscious 
intuited  analysis.  The  one  is  laboriously  and 
slowly  wrought  out :  the  other  is  readily  and  sud- 
denly revealed.  This  distinction  is  best  illustrated, 
as  will  be  seen,  in  the  analysis  of  tone  :  the 
analysis  of  form  is  so  simple  that  we  can  readily 
perform  it  consciously. 

Proceeding  with  this  analysis,  we  find  a  second 
principle  in  the  repetition  of  design.  It  leads  to 
the  mathematical  conception  of  a  periodic  func- 
tion. We  see  it  represented  in  friezes,  in  a  series 
of  columns,  in  ornaments,  etc.,  even  in  those 
belonging  to  the  most  primitive  x>eriods  of  art. 
As  before,  there  is  the  recognition  of  similarity  ; 
and,  as  before,  this  similarity  may  be  greatly  di- 
versified, BO  long  as  the  artistic  education  of  the 
beholder  enables  him  to  recognize  the  fundamental 
regularity.  A  third  character  of  beauty  of  form 
is  continuity  of  lines  and  surface  :  a  straight 
line  is  an  important  artistic  element.  This  is  again 
a  repetition  of  design,  for  the  several  parts  of  a 
straight  line  are  again  straight. 

What,  then,  is  the  origin  of  this  intuition  that 

1  Revue  Bcientiftque,  Sept.  2, 1886. 


gives  rise  to  aesthetic  pleasure?  It  is  the  recogni- 
tion of  equality,  —  the  simplest  conoeptiotn  fur- 
nished by  the  senses.  The  ear  recognizes  when 
two  sounds  are  of  the  same  pitch,  as  well  as  when 
two  intervals  of  time  are  alike :  equalities  of  spaoe 
are  appreciated  by  sight  as  well  as  by  touch.  TUm 
recognition  of  equality,  of  the  identity  or  the  rep- 
etition of  two  sensations,  reveals  an  order  in  the 
objective  world,  and  the  intuition  of  this  regn* 
larity  gives  pleasure.  The  degree  of  pleasure  de- 
pends on  the  universality  and  importance  of  the 
regularity  thus  revealed,  and  on  the  vividness  and 
the  variety  of  the  sense-impressions.  And  what 
we  mean  by  ugliness  is  not  the  lack  of  reg^ularity 
which  we  see  in  a  stone,  for  example :  that  is 
aesthetically  indifferent.  But  that  is  u^ly  in 
which  we  recognize  a  law,  but  see  that  law  vio- 
lated. An  unsuccessful  attempt  at  symmetry  is 
ugly.  A  piece  of  goods  in  which  the  i>attem  to 
be  repeated  shows  irr^idarities  in  size  and  execu- 
tion belongs  in  the  same  category. 

Passing  now  to  sounds,  we  have  simply  to  trans- 
late the  language  of  space  into  that  of  time.  The 
repetition  of  design  finds  its  paraUel  in  rhythm, 
and  both  are  capable  of  endless  complications. 
When  we  consider  that  poetry,  music,  dancing, 
even  ordinary  speech,  that  the  organic  functions 
such  as  the  pulse,  respiration,  sleep,  locomotion, 
and  many  of  the  acquired  habits  of  mind  and 
body,  are  all  subject  to  a  periodicity,  the  impor- 
tance of  rhythm  is  strongly  impressed.  Again : 
the  continuity  of  the  straight  line  is  paralleled  by 
that  of  the  musical  note.  But  here  and  in  the 
consideration  of  melody  we  touch  upon  a  fact  un- 
paralleled in  the  world  of  sight  (though  there  is  a 
slight  analogy  with  color),  and  which  owes  its 
complete  discovery  to  the  genius  of  Helmholtz. 
The  musical  notes  are  not  simple  in  their  character, 
but  each  is  accompanied  by  a  certain  series  of 
overtones  or  harmonics  which  bear  a  definite  rela- 
tion to  the  fundamental  note  ;  and  it  is  a  wonder^ 
ful  fact  that  it  is  just  this  series  of  harmonics 
that  give  rise  to  the  octave  and  the  musical  scale  ; 
and  the  relative  importance  and  distinctness  of 
the  notes  composing  this  series  of  harmonics  is 
exactly  mirrored  in  the  historic  development  of 
the  scale  from  the  earliest  times  to  the  present. 

Long  before  it  was  known  that  sound  was  a 
periodic  motion  of  vibrating  air  particles,  in  times 
when  the  counting  of  these  minute  vibrations 
would  have  been  regarded  as  a  miracle,  the  intui- 
tional instinct  of  the  untutored  ear  had  already 
selected  that  pair  of  notes  the  vibration  rates  of 
which  had  the  simplest  ratio  of  one  to  two,  as  the 
basis  of  aesthetic  sounds.  It  had  performed  un- 
consciously but  correctiy  that  analysis  for  the 
oonsoious  discovery  of  which  we  required  all  the 
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reflDement  and  skill  that  centuries  of  scientific 
education  could  furnish.  Does  this  not  suggest  a 
conception  of  law,  of  rationality,  of  an  adapta- 
tion between  the  human  mind  and  the  external 
world,  which  is  not  yet  fully  appreciated? 

Besides  the  repetitions  due  to  rh3rthm  and  the 
scale,  there  are  the  more  complicated  ones  due  to 
the  repetition  of  phrases  and  arias.  The  LeiU 
motiv  and  the  variations  of  a  theme  are  examples 
of  more  complex  modes  of  musical  repetition. 
The  laws  of  harmony  reveal  the  same  tendency 
towards  a  recognition  of  identity,  in  combination 
with  those  numerical  relations  which  underlie  the 
formation  of  the  scale.  The  appreciation  of  the 
more  complicated  harmonies  depends  on  natural 
gifts  as  well  as  on  musical  training. 

M.  Soret  considers  the  aesthetic  aspects  of  color 
as  regards  mixture,  juxtaposition,  repetition,  in  a 
similar  way  ;  and,  though  there  are  many  sugges- 
tive analogies  thus  brought  out,  the  subject  is 
hardly  sufficiently  well  known  to  warrant  precise 
statements. 

The  final  portion  of  the  address  is  devoted  to 
the  beautiful  in  nature.  In  the  animal  world 
symmetry  is  certainly  evident ;  and  though  this 
symmetry  is  not  perfect  in  various  attitudes,  still 
we  readily  recognize  its  nature  ;  and,  in  fact,  this 
mobility  is  itself  pleasure-giving.  In  the  lower 
forms  of  life,  repetition  of  design,  as  the  stripes 
of  a  zebra,  the  markings  of  a  caterpillar  or  a 
butterfly,  is  abundant.  Ck)ntinuity  and  roundness 
of  outline  is  certainly  a  prominent  feature  of 
animal  forms.  The  mutilation  or  natural  defect 
of  parts  of  the  body  spoils  the  regular  effect,  and 
is  thus  ugly.  Of  course,  as  regards  man,  the 
animal  which  we  know  so  intimately,  the  psychic 
elements  play  an  active  part  in  the  conception  of 
beauty  ;  but  these  are  not  now  under  considera- 
tion. By  comparison  we  erect  a  type,  an  ideal, 
and  judge  of  beauty  by  its  conformity  to  that  ideal. 

Turning  to  the  vegetable  world,  we  find  exquisite 
symmetry,  graceful  outline,  and  repetition  of  de- 
sign, represented  as  before.  And  into  that  com- 
bination of  foliage  with  sky  and  earth  which  forms 
scenery,  these  elements  enter,  but  do  not  suffi- 
ciently explain  the  enchanting  effect  of  beautiful 
landscape.  In  short,  there  is  a  physical  basis  of 
aesthetics ;  but  it  is  far  from  perfectly  understood, 
and  in  part  is  so  closely  connected  with  higher 
aspects  of  beauty,  that  its  nature  remains  unre- 
▼ealed.  J.  J. 


The  Lehigh  valley  railroad  is  to  be  equipped 
with  the  Phelps  system  of  train  telegraphy,  by 
which  moving  trains  can  be  kept  in  constant  com- 
munication with  headquarters  or  with  any  station 
on  the  line  of  the  road. 


RECENT  PALEONTOLOOICAL  PUBLICA- 
TIONS. 

ReviBion  of  the  Palaeocrinoidea.  Part  ill.  By  C.  Wachs- 
MCTH  and  F.  Spmkobr.  Philadelphia,  W.  P.  Kildare, 
pr„  188C.    8*», 

Wachsmuth  and  iSpringer  liave  issued  separate- 
ly an  extract  from  the  Proceedings  of  the  Acade- 
my of  natural  sciences,  forming  an  octavo  of 
some  two  hundred  pages,  and  containing  a  dis- 
cussion of  the  classification  and  relations  of  the 
brachiate  crinoids  with  the  conclusion  of  the 
generic  descriptions,  errata,  and  a  full  index. 
This  important  work  forms  part  iii.  of  their  re- 
vision of  the  Palaeocrinoidea,  and  will  be  indis- 
pensable to  all  students  of  that  remarkable  group 
of  animals.  The  total  number  of  genera  recog- 
nized is  156 ;  of  species,  1,276.  Sixty -one  of  the 
genera  are  exclusively  American ;  forty-eight,  ex- 
clusively European  ;  forty-six  are  common  to  both 
hemispheres ;  one  is  peculiar  to  Australia.  The 
authors  do  not  claim  that  all  the  species  included 
and  referred  to  their  proper  genera  in  their  list 
are  actually  well  founded :  on  the  contrary,  many 
may  prove  eventually  synonymous  with  previous- 
ly described  forms.  However,  there  are  numer- 
ous undescribed  species ;  and  the  writers  claim 
that  at  least  one  hundred  such  are  contained  in 
their  own  collection,  to  be  hereafter  described 
and  completely  illustrated  in  a  monograph  of  the 
Palaeocrinoidea  of  North  America.  The  group 
formerly  described  by  them  as  the  family  Ichthy- 
ocrinidae,  with  the  addition  of  Crotalocrinus  and 
Elnallocrinus,  is  now  erected  into  a  sub-order, 
Articulata,  containing  two  families,  —  the  Ichthy- 
ocrinidae  and  Crotalocrinidae.  Further  indica- 
tion of  the  details  of  a  work  which  is  in  itself  a 
syno{>si8  are  impracticable  within  the  limits  to 
which  we  are  restricted,  —  a  fact  which  we  regret 
the  less,  since  all  those  directly  interested  will, 
without  doubt,  possess  and  profit  by  the  original. 

Otological  rurvey  of  Alabama,    Parta  1.  and  11.    By  T.  H. 
Aldrioh  and  O.  Mstbb.  Tusoalooaa,  Otol.  «i(rv.,1886.   8*. 

Bulletin  No.  1  of  the  geological  survey  of  Ala- 
bama, directed  by  Prof.  £.  A.  Smith,  forms  the 
first  contribution  toward  a  work  undertaken  by 
lir.  Truman  H.  Aldrich,  illustrating  the  paleon- 
tology of  the  tertiary  formation  in  Alabama. 
Tills  work,  which  is  to  be  the  gift  of  Mr.  Aldrich 
to  the  state  of  Alabama,  will  embrace  figures  and 
descriptions  of  all  the  shells  found  in  the  tertiary 
deposits  of  the  state,  including  reproductions  of 
figures  published  elsewhere,  and,  when  finished, 
will  be  one  of  the  most  complete  works  of  the 
kind  published  by  any  state. 

In  the  preparation  of  this  bulletin,  Mr.  Aldrich 
has  personally  gone  over  the  greater  part  of  the 
ground,  and  has  collected  a  laige  part  of  the  nuk 
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terial  himself.  He  has  thus  been  able  to  give  to 
each  species,  not  only  its  locality,  but  also  its 
stratigraphical  position. 

The  bulletin  contains  a  preface  by  the  state 
geologist,  together  with  a  summliry  from  his 
forthcoming  report,  of  the  subdivisions  of  the 
various  deposits  which  make  up  the  tertiary  for- 
mation in  Alabama,  and  a  description  of  their 
stratigraphical  and  lithological  features.  Tlien 
follows  Mr.  Aldricli's  paper,  including  notes  and 
descriptions  of  species,  with  a  summary  of  their 
geological  and  geographical  distribution,  illus- 
trated by  six  well-executed  plat«s.  Mr.  Aldrich, 
besides  many  new  species,  describes  a  new  genus, 
Expleritoma,  which  somewhat  resembles  an 
ecarinate  Magilus  with  the  tube  broken  off.  The 
species  E.  prima  comes  from  the  Claiborne  sands. 

Mr.  Aldrich's  pai>er  is  succeeded  by  one  in  which 
Dr.  Otto  Meyer  descril>es  some  species  of  eocene 
fossils  from  Alabama  and  Mississippi.  It  is  illus- 
trated by  three  plates.  Dr.  Meyer  also  gives  us  a 
new  genus  of  pterop<xl8,  which^  he  calls  Bovicomu, 
differing  from  Styliola  by  a  slight  spiral  twist.  It 
is  from  the  eocene  of  Red  Bluff,  Mississippi. 

These  publications  will  stimulate  and  encourage 
the  study  of  the  tertiary  fossils  of  the  United 
States,  —  a  field  hitherto  left  to  a  very  few  work- 
ers, and  of  late  almost  neglected.  All  paleontolo- 
gists will  wish  success  to  Mr.  Aldrich  in  his  praise- 
worthy undertaking. 

Brachiopoda  and  Lamellibranchiata  of  the  Raritan 
clay$  and  greenaand  marl$  of  Neio  Jersey.  By  R.  P. 
Whitfield.    Wasbington,  Oovemment,  18H5.    4<*. 

Volume  ix.  of  the  monographs  of  the  U.  S. 
geological  survey  is  a  report  on  the  fossil  Brachio- 
poda and  Lamellibranchiata  of  the  Raritan  clays 
and  greensand  marls  of  New  Jersey,  by  Prof.  R. 
P.  Whitfield.  It  was  made  to  Professor  Cook, 
state  geologist  of  New  Jersey,  who,  deeming  it 
worthy  of  a  place  in  the  series  of  monograplis, 
transmitted  it  to  the  director  of  the  national  survey, 
together  with  a  sketch  of  the  geology  of  the  cre- 
taceous and  tertiary  formations  of  New  Jersey. 
Tliis  is  illustrated  by  sections.  Tlie  whole  volume 
comprises  three  hundred  and  thirty-eight  pages 
and  thirty-five  admirable  plates,  quarto.  The 
Raritan  clays  are  considered  to  be  cretaceous  by 
Professor  Cook,  though  some  i>aleontologists  have 
considered  the  estuary  forms  sparingly  found  in 
them  to  closely  resemble  those  of  the  Wealden  or 
Jurassic  age.  Mr.  Whitfield  seems  to  incline  to 
this  view.  The  greensand  marls  are  unquestionably 
cretaceous,  and  overlie,  conformably,  the  clays. 
The  majority  of  the  fossils  described  in  the  report 
are  of  this  age.  Those  from  the  plastic  clays  are 
mostly  internal  casts,  poorly  preserved  in  a 
friable  matrix,  which  is   also   strongly  impreg- 


nated with  pyrites ;  so  that,  unless  immediately 
soaked  in  glue,  collections  soon  decompoee  and 
crumble,  leaving  no  organized  traces  behind. 
The  beds  at  the  top  of  the  marl-bed  appear  to  be 
eocene,  though  showing  some  transitional  fea- 
tures. 

The  types  have  been  gathered  from  many 
sources,  the  state  collection  having  only  a  small 
part  of  them.  The  earlier  types  are  nearly  all 
lost,  owing  to  the  decomposition  above  referred 
to,  which  affects  the  marl  fossils  as  well  as  those 
from  the  clays. 

These  fossils  attracted  the  attention  of  paleontol- 
ogists at  an  early  day.  Morton  and  Vanuxem 
began  describing  them  in  1828.  The  bring^ing- 
together  of  the  scattered  literature  and  correct- 
ing it  to  date  will  prove  of  much  value  to  students  ; 
and  the  work,  representing  the  labor  of  the 
pioneers  in  paleontology  on  this  continent,  will 
remain  a  standard  of  reference  for  a  long  time  to 
come. 

AmlK)nicardia  is  proposed  for  a  form  referred  to 
the  Veniliidae  and  related  to  Veniella ;  Melea- 
grinella  and  Oer\'illiopsis,  for  new  forms  of  Avi- 
culidae.  The  total  numl)er  of  species  treated  of 
is  two  hundred  and  thirty-two,  of  which  seven 
belong  to  the  Brachiopoda.  An  edition  of  this 
re])ort  w^th  the  state  imprint  has  been  issued  at 
Trenton,  N.J.,  as  '  Paleontology  of  the  cretaceous 
and  tertiary,'  vol.  i ;  but  it  is,  for  all  practical  pur- 
poses, exactly  the  same  work. 


The  glaciation  of  the  Lackawanna  and  Wyo- 
ming valleys,  in  north-eastern  Pennsylvania,  has 
afforded  Prof.  J.  C.  Branner  interesting  material 
for  a  detailed  local  study,  published  in  the  recent 
Proceedings  of  the  American  philosophical  soci- 
ety.* Tlie  district  is  of  value  as  being  on  the 
line  of  farthest  glacial  advance.  The  author 
finds  tliat  the  ice,  when  at  its  greatest  thick- 
ness, was  infiueuced  only  by  the  greater  aver- 
age features  of  the  surface ;  and  consequently 
what  api)ears  to  have  been  an  upward  movement 
of  the  ice  is  upward  only  in  a  local  sense.  Far- 
ther, as  the  ice  thinned  by  melting,  its  southern 
margin  became  more  and  more  under  the  infloenoe 
of  local  topography,  and  the  directions  of  the 
striae  are  changed.  Professor  Branner  does  not 
follow  Kjenelf  in  regarding  the  preservation  of  old- 
er striae  under  divergent  lines  of  later  formation 
as  evidence  of  no  significant  glacial  erosion,  but 
rather  as  showing  the  small  power  and  short  dura- 
tion of  the  thin  ice-margin  that  made  the  later 
striae.  The  paper  includes  two  contoured  maps, 
with  striae  printed  in  red,  and  accounts  of  bowl- 
ders, pot  holes,  new  channels,  and  other  related 
questions. 
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COMMENT  AND  CRITICISM. 
The  exercises  which  have  just  been  concladed 
at  Cambridge  are  memorable.  Age  is  not  that  of 
which  we  can  usually  boast  in  this  country,  but  it 
is  a  source  of  genuine  pride  to  be  able  to  chronicle 
the  celebration  of  the  two  hundred  and  fiftieth  an- 
niversary of  our  oldest  and  greatest  university. 
Founded  when  the  colony  was  yet  a  child,  Harvard 
has  grown  with  the  nation's  growth.  From  a  pro- 
vincial theological  training-school  in  1686,  living 
on  a  colonial  grant  of  four  hundred  pounds  (in- 
creased in  1638  by  the  bequest  of  John  Harvard), 
it  has  become  in  1886  a  many-sided  university, 
expending  the  annual  income  of  five  millions  of 
dollars;  and  even  now  its  abilities  do  not  keep 
pace  with  its  desires  and  its  opportunities.  Its 
past  and  its  present,  and  we  trust  its  future  too, 
are  linked  with  all  that  is  great  and  noble  in  our 
country's  history.  This  splendid  story  has  been 
fitly  told  and  commemorated  during  the  formal 
celebration  by  the  chosen  orators  and  poets,  and 
as  Harvard  enters  on  her  new  quarter-millennium 
the  good  wishes  of  the  country  are  with  her. 
Hay  she  ever  hold  her  place  in  the  front  rank  of 
our  great  educational  institutions. 


The  movement  in  favor  of  appointing  women 
as  members  of  the  board  of  education  in  New 
York  city  is  gaining  force,  and  the  prevailing  be- 
lief id  that  it  will  be  successful.  It  is  reported, 
with  how  much  accuracy  we  do  not  know,  that 
New  York,  Brooklyn,  and  Buffalo  are  the  only 
cities  iu  New  York  state  that  have  no  female 
representatives  on  the  school-boards,  and  Mayor 
Grace  is  said  to  be  inclined  to  favor  the  new  de- 
parture. The  whole  matter  is  iu  his  hands,  for 
he  will  shortly  have  the  appointment  of  successors 
to  the  outgoing  members  of  the  present  board. 
We  fancy  that  the  principal  obstacles  in  the  way 
of  the  innovation  will  be  political  rather  than 
sentimental.  It  is  hardly  probable  that  any  of 
the  members  whose  terms  are  about  to  expire 
will  want  to  be  set  aside  ;  and  even  if  they  should 
so  desire,  there  are  plenty  of  male  candidates,  as 
is  usual  in  New  York  city,  for  the  places  thus 
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made  vacant.  Under  the  circumstances  Mayor 
Grace's  position  is  a  difficult  one,  but  great  pres- 
sure is  being  brought  to  bear  upon  him  to  appoint 
at  least  one  woman  to  a  vacancy.  Numerous 
petitions  to  that  effect  are  in  circulation,  and 
the/ are  being  signed  by  the  most  intelligent  and 
influential  class  of  citizens.  A  large  proportion 
of  the  female  teachers  have  signed  these  petitions, 
and  among  the  host  of  prominent  names  ap- 
pended to  them  we  have  noticed  those  of  the 
president  and  a  large  number  of  the  faculty  of 
Columbia  college,  such  clergymen  as  Bishop  Henry 
C.  Potter,  Dr.  Henry  Y.  Satterlee,  Dr.  Howard 
Crosby,  Father  McGlynn,  and  Rev.  Heber  New- 
ton, and  men  like  William  E.  Dodge,  Senator 
Evarts,  Felix  Adler,  Joseph  H.  Choate,  and 
Charles  A.  Dana. 


The  citt  of  Hamilton,  Ontario,  has  a  prosper- 
ous society,  the  Hamilton  association,  devoted  to 
philosophical  and  scientific  studies,  which  has  lately 
issued    a    respectable   collection  of  Proceedings. 
Besides  the  inaugural  address  of  the  president,  the 
leading  papers  are :  *  On  birds  and  bird  matters,* 
by  Thomas  Mcll  wraith  ;  on  '  Early  Greek  philoso- 
phy,' by  the  Rev.  I.  W.  A.  Stewart ;  on  *  A  re- 
markable land-slide  near  Brantford,  Ontario,*  by 
J.  W.  Spenser  ;  on  '  Burlington  Bay  and  the  city 
drainage,*  by  C.  S.  Chittenden  ;  on  *  Race  identity 
of  the  old  and  new  worlds,*  by  William  Glyndon  ; 
on  *  The  early  home,  separation,  and  re-union  of 
the  Aryan  family,*  by  the  Rev.  E.  L.  Laidlaw  ; 
and  on  '  Some  evidences  of   commercial  transac- 
tions in  prehistoric  times,'  by  William  Kennedy. 
These  are  all  well-written  and  scholarly  papers, 
evincing  much  learning  and  thought.    Unfortu- 
nately,  with   the  exception  of  those  of  Messrs. 
McU  wraith,   Spenser,  and    Chittenden,  none    of 
them  are  based  on  original  observation,  or  add 
any   thing  to  the  world*s  stock  of  knowledge. 
Hamilton,  near  an  important  dividing-line  of  for- 
mations and  climate,  is  singularly  well  situated 
for  the  study  of  geology  and  the  biological  sciences. 
It  was  also,  not  long  ago,  a  noted  centre  of  the 
Indian  tribes,  and  some  fragments  of  these  still 
remain  in  the  neighborhood.     Its  district,  there- 
fore, offers  a  particularly  inviting  field  for  the 
study  of  American  archeology  and  ethnology.    It 
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is  disappointing  to  find  that  these  advantages  have 
been  so  little  utilized  by  an  association  numbering 
evidently  members  of  marked  ability.  They  will 
do  well  to  bear  in  mind,  that,  in  the  publications 
of  a  scientific  association,  one  paragraph  describ- 
ing the  results  of  original  investigation  is  likely 
to  be  worth  more  than  many  pages  of  compilation. 


Db.  William  A.  Hammond  has  been  amusing 
a  medical  association  with  some  humorous  ac- 
coimts  of  his  experience  with  cocaine.  He  is 
reported  to  have  said  that  there  is  no  danger  of 
the  formation  of  a  cocaine  habit.  Dr.  Hughes, 
writing  in  the  Medical  review,  takes  a  different 
view,  and  in  his  summing-up  claims  that  cocaine 
is  a  tonic  and  stimulating  exhilarant  of  con- 
siderable power  in  melancholia,  mental  depression, 
and  nerve  weariness,  being  more  rapid  and  at  the 
same  time  more  evanescent  in  its  action  than 
morphia.  He  distinctly  says,  moreover,  that, 
when  used  to  excess,  it  intoxicates,  and  converts 
melancholia  into  mania,  and  that  its  continuous 
use  is  dififtcult  to  break  off ;  that  it  is  a  dangerous 
therapeutic  toy,  and  ought  not  to  be  used  as  a 
sensational  play  thing ;  that  it  will  probably  help 
to  fill  rather  than  to  deplete  the  asylums,  both 
inebriate  and  insane,  if  it  should  come  into  as  gen- 
eral use  as  the  other  intoxicants  of  its  class  ;  that 
as  an  intoxicant  it  is  more  dangerous,  if  continu- 
ously given,  than  alcohol  or  opium,  and  more 
difficult  to  abandon. 


The  friends  of  technical  education  in  the 
New  York  public  schools  are  evidently  not  per- 
mitting themselves  to  be  discouraged  by  the  dis- 
position by  the  board  of  education  of  the  special 
committee's  report  on  that  subject,  of  which  men- 
tion was  made  in  Science  (viiL  No.  195)  at  the 
time.  At  the  meeting  of  the  board  of  education 
last  week,  a  communication  was  received  from 
the  Industrial  education  association,  of  which 
Qea.  Alexander  S.  Webb  is  president,  and  Miss 
Grace  H.  Dodge  vice-president,  offering  to  make 
a  practical  test  of  the  value  of  instruction  in 
certain  branches  of  manual  labor,  by  giving  in- 
struction to  a  number  of  public-school  children 
this  year  during  school  hours  and  under  school 
discipline.  The  number  of  pupils  that  can  be 
accommodated  by  the  association  in  their  build- 
ing at  No.  21  University  Place  is,  in  industrial 
drawing  and  modelling,  forty ;  in  carpentry, 
twenty-four  ;  in  sewing,  forty  ;  in  cooking,  forty - 


eight ;  in  domestic  economy,  three  hundred.  In 
addition  to  this  offer,  it  was  stated  that  a  series 
of  lectures  on  industrial  education  is  to  be  given 
at  an  early  date,  and  will  be  open  to  public- 
school  teachers.  The  proposition  of  the  associa- 
tion is  a  generous  one,  and  will  serve  admirably 
for  a  beginning  in  this  important  matter.  We 
trust  that  the  committee  on  the  course  of  studies, 
to  which  the  communication  was  referred,  will 
recommend  that  the  offer  be  accepted,  and  the 
necessary  arrangements  made  for  carrying  it  out. 


We  have  pointed  out  from  time  to  time  the 
important  bearing  that  the  study  of  local  institu- 
tions has  on  historical  science  in  general,  and 
have  found  frequent  evidence  of  a  growing  ap- 
preciation of  this  fact.    To  be  sure,  the  best  of 
things  may  be  carried  to  excess,  and  this  probably 
has  given  rise  to  the  complaints  that  have  been 
made  by  some  critics,  that  this  *  history  of  the 
town-pump  business '  is  being  overdone.    We  be- 
lieve, however,  that  such  critics  are  mistaken, 
and  forget  that  the  chroniclers  of  the  fortunes  of 
the  town-pump  are  not  writing  a  history  in  the 
broad  sense  of  the  word,  but  are  furnishing  ac- 
curate data  for  wide-reaching  historical  general- 
izations.     A  recent  reviewer  in  the  Aihenaewm, 
writing  of  Mr.  Gomme's  book  on  '  The  literature 
of  local  institutions,*  may  be  quoted  as  giving 
evidence  on  this  point.    He  says  that  Mr.  Gomme 
holds   the  opinion  that  many    of   the    Elnglish 
boroughs  existed  long  before  their  earliest  charters, 
w  hich  were  royal  confirmations  of  existing  cns- 
toms.  not  the  creation  of  something  new.     **  This, 
in  our  opinion,'*  he  continues,  **doe8  not  admit 
of  doubt.    The  battle  now  rages  between  those 
who  hold  them  to  be  survivals  from  the  time  of 
the  Roman  occupation,  and  a  strong  and  learned 
body  who  afiirm  that  the  evidence  we  have  points 
in  most  cases,  though  not  in  all,  to  their  being 
of  Teutonic  origin.    We  feel  assiured"  —  this  is 
the  significant  sentence  for  our  purpose  —  **  that, 
if  all  corporation  and  manorial  documents  were 
m  ade  accessible,  the  war  would  soon  come  to  an 
end."  

A  cracuLAB  from  Prof.  Geo.  H.  Cook,  state 
geologist  of  New  Jersey,  announces  the  formation 
there  of  a  state  weather  service,  after  the  kind  of 
those  already  existing  in  other  parts  of  the  coun- 
try. Two  hundred  volunteers  are  desired :  they 
will  be  supplied  with  forms  for  records,  and  with 
certain  publications  of  the  signal  office.    Instra- 
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ments  have  to  be,  for  the  present  at  least,  bought 
by  the  observer.  In  the  list  of  prices,  the  ndn- 
gauge  is  marked  at  $1.35,  and  we  doubt  whether 
it  can  be  of  desirable  accuracy  at  so  low  a  prioe. 
It  is  strange  that  states  as  advanced  as  New  York 
and  Pennsylvania  do  not  join  their  neighbors  in 
meteorological  work. 


The  experiment  of  making  optional  the  attend- 
ance at  the  daily  chapel  service  at  Harvard  college 
is  being  watched  with  interest  by  college  authori- 
ties all  over  the  country.  Professor  Peabody,  the 
Plummer  professor  of  Christian  morals,  and  his 
five  coadjutors,  took  charge  of  the  chapel  service 
on  Oct.  8,  under  the  new  regulations ;  and  now 
Dr.  D.  G.  Lyon,  HoUis  professor  of  divinity  at 
Harvard,  writing  in  last  week's  Independent,  tells 
of  the  new  plan  and  its  results  so  far  as  they 
have  already  been  developed.  The  chapel  services 
are  more  interesting  and  more  inspiring  than  they 
ever  were,  for  now  no  student  attends  who  does 
not  go  from  choice.  The  average  attendance  la 
between  400  and  450,  as  against  about  600  under 
the  compulsory  system,  but  the  gain  in  force  and 
spirituality  is  enormous.  Professor  Lyon  assures 
us  that  so  far  the  predictions  of  the  conservative 
party,  which  opposed  the  change,  remain  unful- 
filled, and  he  firmly  believes  that  they  will  remain 
so. 


A  RECENT  NEWSPAPER  REPORT  (Chicago  joumol, 
Oct.  26).  tells  the  story  of  a  remarkable  case  of 
fracture  of  the  spine  and  cord.  Mr.  Andrew 
Hamilton  was  '  coaching '  some  coUege  men  in  the 
gymnasium,  and,  while  showing  some  simple  per- 
formance on  a  low  cross-bar,  dropped  about  four 
or  five  feet  on  the  mattress.  By  some  peculiar 
wrenching  of  the  neck,  he  cracked  the  fifth 
cervical  bone  and  compressed  the  spinal  cord. 
From  that  moment  on,  the  whole  of  the  body  be- 
low the  neck  was  completely  insensible  ;  nor  could 
he  move  a  single  muscle,  except  to  contract  two 
fingers  on  each  hand.  He  had  to  call  the  attend- 
ant to  open  the  hand.  He  was  kept  alive  on  milk, 
which  was  poured  down  the  mouth  ;  and  his  body 
was  supported  by  floating  it  on  a  rubber  sheet  in  a 
tub  of  water.  His  mind  was  perfectly  clear ;  he 
talked,  read  the  daily  papers,  and  even  oonaulted 
his  professor  on  reading  a  mathematical  work. 
This  continued  for  fourteen  days.  He  then  broke 
down,  and  died  on  the  sixteenth  day  after  the  f alL 
It  seemed  hardly  possible  that  life  should  continue, 
and  the  brain  go  on  acting,  if  the  cord  were 


severed,  and  yet  the  post-mortem  examination 
showed  plainly  that  the  cord  was  reduced  to  a 
mass  of  pus. 

From  Ohio  comes  a  report  that  the  authorities 
in  that  state  propose  to  construct  an  intermediate 
penitentiary  to  which  shall  be  committed  prisoners 
sentenced  for  the  first  time  or  for  short  periods,  in 
the  hope  that  their  reformation  may  be  effected. 
That  this  is  a  thorougly  practicable  plan  is  shown 
by  the  success  of  the  Elmira  reformatory  in  New 
York  state,  under  the  efficient  management  of  Mr* 
Brockway.  The  harm  done  to  convicts  who  are 
imprisoned  for  the  first  time  by  confining  them 
together  with  older  and  hardened  criminals  can 
hardly  be  estimated,  and  Ohio  is  taking  a  step  in 
the  right  direction.  Its  example  should  be  widely 
imitated,  and  probably  will  be  when  the  results  of 
the  experiment  are  made  known. 


The  seventh  Oriental  oonorbss,  held  at 
Vienna  last  month,  was  thoroughly  successful,  and 
its  proceedings  were  deemed  of  sufficient  interest 
to  warrant  general  notice  in  the  newspapers.  The 
congress  numbers  about  five  himdred  members, 
three  hundred  of  whom  were  present.  They 
came  from  all  quarters,  —  Japan,  China,  India, 
Persia,  Arabia,  Asia  Minor,  Egypt,  Tunis,  and 
every  country  of  Europe  and  America.  Vienna 
is  so  situated  that  many  eastern  representatives 
could  conveniently  be  present.  The  official  lan- 
guages of  the  congress  were  Qernum,  French, 
English,  and  Italian.  Latin  was  permissible,  and 
by  special  permission  some  papers  were  read  in 
Arabic.  The  list  of  members  of  the  congress 
comprises  the  names  of  all  the  great  professors  of 
oriental  languages  in  Europe.  The  members  from 
this  country  are  not  many,  and  among  them  are 
Professors  Briggs  and  Brown  of  Union  theologi- 
cal seminary,  Haupt  of  Johns  Hopkins  university, 
and  Dr.  William  Hayes  Ward.  The  congress  was 
divided  by  the  committee  on  organisation  into  five 
sections,  —  1^,  Semitic,  which  was  subdivided  into 
a  section  for  Arabic  and  one  for  the  Semitic  lan- 
guages other  than  Arabic ;  2^,  Aryan  ;  8^, 
African ;  4^,  central  and  east  Asian  ;  5^,  Polyne- 
sian, —  of  which  the  Aryan  section  was  the  most 
interesting.  This  section  passed  a  resolution 
asking  the  government  of  India  to  make  a 
thorough  and  systematic  survey  of  the  languages 
of  India.  By  invitation  of  the  King  of  Sweden 
the  next  oongress  wiU  be  held  at  Stockholm  in 
August,  1888. 
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THE  HEALTH  OF  NEW  YORK  DURING 
SEPTEMBER. 

Thk  numbw  of  deaths  which  ocxnured  m  the 
dty  of  New  York  during  the  month  of  September 
wai  3,767,  or  479  leas  than  in  the  precading  month. 
The  deaths  among  children  under  five  years  of 
age  were  1,217 :  as  compared  with  Aug^ust,  this 
repreeenta  a  saTiog  of  843  Uvea  of  children  of  this 
tender  age.  This  improvement  in  the  public 
health  becomes  still  more  evident  if  we  compare 
September  with  July.  In  the  latter  the  total 
mortality  of  this  portion  of  the  population 
mounted  up  to  3,499,  more  than  double  that  which 
occurred  during  the  former.  This  progreadTe 
gain  is  mainly  to  be  attributed  to  the  lower  tern- 
peratures  which  prevail  in  the  early  autumn  as 
compared  with  midsummer.  In  July,  340  persons 
died  in  a  single  day,  the  Slh,  whUe  the  largest 
daily  mortality  of  September  was  but  117,  on  the 
S7th.  Diarrhoeal  diseases  claimed  fewer  victims 
by  336  than  in  August,  and  903  less  than  in  July. 
The  deaths  from  consumption  were  874,  as  com- 
pared with  443  in  August.  The  September  mor- 
tality from  couBumplion  was  leas  than  that  of 
any  other  month  of  the  year.  Diphtheria  also 
shows  a  diminution,  the  deaths  from  this  cause 
being  but  85,  while  in  August  they  were  104.  A 
similar  reduction  is  noticeable  in  the  deaths  from 
scarlet-fever ;  11  being  recorded  for  September,  as 
against  IS  in  August.  Taken  as  a  whole,  the  con- 
dition of  the  public  health  in  the  city  of  New  York 
during  Uie  month  of  September  was  most  satis- 
factory. That  BO  few  deaths  should  have  been 
caused  by  such  diseases  as  scarlet-fever  and  diph- 
theria in  a  population  of  one  million  and  a  half  of 
people  is  iiertainJy  a  noteworthy  event. 

The  mean  temperature  for  the  month  was 
63.35°  F.  This  was  below  the  mean  for  the  past 
ten  years,  which  was  67.04°  F.  The  maximum 
reached  by  the  mercury  was  B7°  F.,  on  the  17th, 
at  4  P.M.  The  average  for  the  post  decade  was 
88^  F.;  80  that,  so  far  as  its  temperature  was  con- 
cerned, September  may  be  regarded  as  an  average 
month.  The  rainfall  during  the  month  was  but 
1.17  inches.  That  for  the  corresponding  month 
in  1885  was  .41  of  an  inch  ;  in  1884,  .31  of  an  inch  ; 
and  in  1881,  .97  or  an  inch.  With  these  excep- 
tions, the  September  rainfall  has  not  been  so  small 
since  1869  as  it  wa<9  this  year.  Indeed,  the  average 
for  ten  years  was  3.24  inches.  whUe  in  one  year, 
1883, 16.83  inches  of  rain  fell  in  the  same  month. 
The  rainfall  for  the  month  of  June  was  3.3G 
inches,  a  little  above  the  average  for  that  month 
during  a  long  series  of  years;  in  July,  but  3.75 
inches  fell,  the  lowest  for  ten  years,  with  the  ex- 
ception of  1881  ;  in  August,  only  ,95  of  an  inch  of 
rain  fell :  and  in  September  we  had  another  exceed- 


ingly small  ndnfsIL  The  total  amount  of  rain, 
therefore,  which  has  fallen  during  the  past  three 
months,  has  been  much  below  the  averaxe ;  Knd 
yet,  as  will  he  seen  by  a  study  of  the  reccvda  of 
the  meteorological  observatory  at  Central  park, 
the  rainfall  for  the  nine  months  of  this  year, 
39.10  inches,  does  not  differ  much  from  the  arer> 
age  of  the  t«n  years  just  passed,  which  was  30.97 
inches.  The  following  table  gives  the  rainfall  tar 
each  of  these  months  during  the  past  ten  years. 
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ACCLIMATIZATION  IN  NEW  ZEALAND. 
No  country  presents  such  a  field  for  experi- 
ments in  acclimatization  as  New  Zealand  does, 
and  in  none  have  tKe  results  of  such  experiments 
been  so  marked.  Previous  to  Captain  Cook's 
visits,  no  mammalia  —  with  the  exception  of  a 
black  rat  and  the  dogs  brought  by  the  Maoris  — 
were  to  be  found  in  these  islands.  That  intrepid 
navigator  gave  the  nati  ves  pigs,  and  these  animals 
soon  became  wild  in  many  places,  and  are  still  to 
be  found  in  the  more  inaccessible  parts  of  the 
colony.  But  they  have  never  become  so  numerous 
as  to  interfere  in  any  way  with  settlement,  — 
a  romark  which  also  applies  to  the  stray  cattle 
andsheep  which  have  run  wild  in  similar  regions. 
The  native  rat  has  lung  been  extinct,  having  been 
completely  exterminated  by  the  common  brown 
species,  which  was  early  introduced  by  ships. 
The  latter  animals  are  extremely  abundant,  not 
only  in  settled  districts  and  towns,  but  even  in 
the  remotest  parte.  They  have  probably  bad  a 
share  in  exterminating  many  of  the  ground  birds, 
such  as  native  quail,  which  are  not  to  be  found 
now  at  all.  The  food  of  those  which  swarm  in 
the  back  country  must,  however,  be  chieHy  of  a 
vegetable  nature,  for  they  periodically  migrate  in 
great    numbers.      The   march    of    settlement  is 
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breaking  up  their  feeding-ground  in  manyx>art8, 
but  it  was  not  an  uncommon  occurrence,  twenty 
or  thirty  years  ago,  for  the  traveller  to  come  upon 
a  huge  army  of  rats  on  the  march  for  new  fields. 

The  most  important  mammalian  introduction 
into  these  islands  has  certainly  been  that  of  the 
rabbit.  In  the  southern  portion  of  the  South 
Island  the  responsibility  of  introducing  these 
animals  certainly  rests  with  the  Otago  acclimatiza- 
tion society,  which  imported  them  from  Tasmania 
in  1867.  It  must  be  said  for  the  members  of  the 
society,  that  they  acted  in  good  faith,  under  the 
impression  that  they  were  doing  a  useful  work, 
and  little  realizing  what  a  curse  their  prot^gte 
were  to  become.  Their  action  furnishes  an  illus- 
tration of  the  difficulty  of  foreseeing  what  effect 
changed  conditions  may  produce  upon  any  organ- 
ism. Brought  into  a  country  where  only  a  few 
sluggish  hawks  existed  as  natural  enemies,  the 
rabbits  have  increased  almost  without  let  or 
hinderance,  and  now  occur  in  millions.  Ten  years 
ago  they  were  almost  rare  :  now  many  districts 
of  the  South  Island  are  quite  alive  with  them.  It 
is  impossible  to  realize  their  abundance  in  parts 
such  as  the  Clutha  valley  without  seeing  them. 
The  surface  of  the  ground  is  honeycombed,  the 
vegetation  in  places  eaten  nearly  as  bare  as  a 
macadamized  road,  while  the  animals  towards 
evening  are  met  with  by  thousands.  Their  effect 
on  the  stock-carrying  capacity  of  the  country  has 
been  ruinous,  and  their  abundance  has  seriously 
retarded  settlement.  All  sorts  of  devices  have 
been  tried  in  order  to  keep  them  down ;  the  larger 
holders  chiefly  employing  traps  and  dogs,  and 
others  resorting  to  grain  poisoned  by  phosphorus. 
At  considerable  expense  the  pest  is  being  kept  in 
check  in  the  populated  districts ;  but  in  wild,  un- 
broken country  they  multiply  unchecked.  The 
government  is  now  trying  what  is  generally  con- 
sidered to  be  a  very  dangerous  experiment,  viz., 
the  liberation  of  weasels  and  stoats.  If  these 
creatures  increase  at  all  freely  they  will  prove 
even  a  worse  pest  than  the  rabbits. 

Hares,  red-deer,  axis-deer,  and  fallow-deer  have 
been  introduced  by  various  acclimatization  socie- 
ties. The  former  are  common,  and  are  coursed  regu- 
larly, but  the  phosphorus  has  nearly  exterminated 
them  in  many  parts.  The  deer  are  still  only  kept 
in  preserves,  being  strictly  looked  after  ;  but  they 
are  increasing  steadily,  and  will  probably  furnish 
good  sport,  ere  many  years  are  past,  to  those  who 
can  afford  the  luxury  of  shooting  them.  The 
latest  move  in  this  direction  is  the  proposed  in- 
troduction cf  the  chamois,  as  it  is  thought  the 
southern  Alps  will  be  most  suitable  for  these  ani- 
mals. The  government  has  commissioned  Sir 
Julius  von  Haast,  who  is  at  present  in  Europe,  to 


make  inquiry  for  these  animals  at  the  royal  pre- 
serves in  Bavaria  and  the  Austrian  TyroL 

Native  birds  show  a  tendency  to  disappear 
rapidly  before  the  European  settler.  The  quail, 
formerly  so  abundant  as  to  be  shot  by  scores,  are 
now  quite  extinct,  this  being  partly  due  to  the 
introduction  of  rats,  cats,  and  dogs,  but  chiefly  to 
the  tremendous  grass  fires  which  have  swept  the 
country  from  side  to  side,  and  before  which  all 
ground  animals  disappear  like  smoke.  Hence  the 
necessity  was  early  felt  by  the  settlers,  of  intro- 
ducing not  only  game-birds,  but  suitable  insec- 
tivorous birds.  Of  the  former,  pheasant,  partridge, 
and  California  quail  have  become  well  established 
in  many  parts.  In  Auckland  particularly,  pheas- 
ants became  extremely  common.  But  in  other 
X>arts  the  peculiar  results  of  the  rabbit  question 
have  again  manifested  themselves ;  for,  in  adopt- 
ing the  phosphorized  grain-cure  for  rabbits,  these 
introduced  game-birds  have  been  exterminated  in 
whole  districts.  This  is  the  case,  for  instance,  in 
southern  and  central  Otago,  where  ten  years  ago 
pheasants  were  to  be  seen  on  every  hillside,  and 
now  it  is  rare  to  come  across  one.  It  is  probable 
also,  that,  if  weasels  increase,  it  wUl  be  almost 
futile  to  attempt  the  further  introduction  of  game- 
birds. 

A  visitor  to  Dunedin  at  the  present  time, 
strolling  into  the  forest-clad  town-belt,  might  see 
or  hear  a  few  tuis  (parson-birds)  or  korimakoe 
(bell-birds),  but  these  would  probably  be  the  only 
native  birds  to  be  met  with.  But  on  every  side 
he  would  hear  the  pipe  of  the  blackbird  and 
thrush,  and  see  abundance  of  house  and  hedge 
sparrows,  chaffinches,  linnets,  and  goldfinches. 
In  the  more  open  ground,  sky-larks  would  be  met 
with  in  abundance,  while  numerous  flocks  of 
starlings  would  be  seen  busily  at  work  in  the  fields. 
Besides  these,  yellow-hammers  and  greenfinches 
are  common,  while  very  recently  robin-redbreasts 
have  been  liberated.  In  most  cases  the  introduced 
birds  have  developed  no  new  habits  here,  remain- 
ing true  to  their  traditional  instincts  of  robbing 
gardens  when  there  was  any  thing  worth  robbing 
in  them,  but  for  the  greater  part  of  the  year  de- 
pending upon  outside  supplies,  which  are  suf- 
ficiently abundant  in  this  land  of  plenty.  But  it 
is  difficult  in  many  districts  to  get  a  crop  of  cher- 
ries or  strawberries,  while  the  farmers  are  annual- 
ly engaged  in  a  crusade  on  the  small  birds.  The 
linnets,  yellow-hammers,  and  greenfinches  in  par- 
ticular, attack  the  grain-crops  as  soon  as  the  young 
grain  is  well  formed  ;  and  long  before  it  is  ripe, 
wide  stretches  of  the  fields,  especially  near  hedge- 
rows, are  thrashed  t^.lean.  This  has  already  led  to 
war,  the  farmers  offering  rewards  for  dead  birds 
and  for  eggs.    Whether  the  good  these  birds  do 
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by  eating  inaectB  and  seeds  of  weeds  during  eleven 
months  of  the  year,  is  balanced  by  the  evil  they 
do  during  early  harvest,  is  a  question  which  has 
never  been  properly  investigated.  The  starling  is 
the  bird  whose  record  is  most  unsullied,  as  no  one 
has  aught  but  good  to  say  about  it.  Immense  flocks 
of  them  are  now  to  be  met  with  in  all  populated 
parts ;  and  it  id  difficult  to  realize  what  insect 
devastation  the  country  would  be  subject  to,  but 
for  their  presence.  Australian  magpies,  minahs, 
and  laughing  jackasses  have  been  introduced,  but 
don't  increase. 

The  attempts  to  acclimatize  fish  in  this  country 
have  been  in  great  part  successful,  though  some 
notable  failures  have  also  been  made.  Several 
shipments  of  salmon  ova  have  been  made  from 
Britain  and  America :  in  several  instances  all 
were  dead  on  arrival  in  the  colony.  As  long  ago 
'  as  1 874  some  of  these  fish  were  suocessfidly  hatched 
out  in  the  poods  on  the  Bfakarewa,  a  small  tributary 
of  the  Oreti,  and  they  g^w  well.  A  number  of 
them  were  placed  in  the  Aparima,  a  beautiful 
stream  which  flows  into  Foveauz  Straits;  but 
from  that  day  to  this  they  have  never  been  heard 
of.  Others  were  washed  out  of  the  ponds  by  a 
heavy  flood,  and  these  also  have  failed  to  put  in 
an  appearance  again. 

In  1878  California  salmon  were  also  turned  out 
in  large  numbers  in  several  South  Island  rivers,  as 
many  as  81,000  fry  being  liberated  in  two  of  the 
Otago  streams  ;  but  these  likewise  have  not  been 
met  with  again.  Whether  they  have  all  been 
destroyed  or  not  is  difficult,  if  not  impossible,  to 
find  out.  The  previously  introduced  brown  trout, 
the  enormous  indigenous  eels,  and  the  ubiquitous 
shags  (cormorants)  probably  made  great  havoc  in 
their  ranks  ;  but,  presuming  that  some  got  away 
to  sea,  it  is  certainly  remarkable  that  they  do  not 
seem  to  liave  found  their  way  back  to  the  rivers 
again.  Had  they  done  so,  they  would  almost 
certainly  have  been  met  with  by  the  numerous 
anglers  who  fish  the  southern  streams  for  six 
months  of  the  year.  Only  this  year  a  most  suc- 
cessful importation  of  Scotch  salmon  ova  was 
made  by  the  government,  and  young  fish  are  now 
in  the  ponds  of  half  a  dozen  of  the  local  societies. 
The  Otago  society  have  about  4,000  of  these. 
When  at  an  age  fit  to  turn  out,  it  is  intended  to 
liberate  all  but  a  few  hundred,  which  will  be 
retained  in  the  ponds.  It  is  thought,  that,  though 
in  opposition  to  their  usual  and  instinctive  habits, 
it  may  be  possible  to  retain  these  fish,  and  breed 
from  them  in  confinement.  Should  this  prove  to 
be  the  case,  it  will  only  be  a  question  of  time  be- 
fore the  colony  is  well  stocked  with  salmon. 

The  most  remarkable  results  in  fish  acclimatiza- 
tion  have  certainly  been  achieved  in  regard  to 


brown  trout.  These  fish  were  introduced  in  1868, 
partly  from  Britain,  but  chiefiy  from  Tasmania, 
where  they  had  been  introduced  a  short  time 
previously.  The  rate  at  which  they  have  in- 
creased in  the  New  Zealand  rivers  and  lakes  has 
simply  been  marvellous.  Fish  only  five  years  old 
have  frequently  been  foimd  to  weigh  from  ten 
to  fourteen  pounds,  while  in  the  lakes  they  have 
reached  still  larger  dimensions.  This  remarkable 
rate  of  growth  appears  to  have  been  due  to  the 
fact  that  there  was  a  great  abundance  of  suitable 
food  in  the  streams,  and  few  native  fish  to  com- 
pete with  them.  Of  late  years  the  size  of  the  fish 
taken  has  not  been  so  large,  showing  partly  that 
the  food-supply  has  fallen  off,  and  partly  that  t^e 
larger  fish  are  being  caught.  These  ten-  and 
twenty-pound  trout  are  themselves  the  greatest 
destroyers  of  ova  and  young  fish,  and  are  there- 
fore not  encouraged. 

To  show  how  remarkably  changes  of  condition 
may  affect  the  fish-supply  in  these  waters,  one 
case  may  be  cited.  The  Lea  stream,  a  tributary 
of  the  Taieri  River,  and  a  typically  perfect  trout- 
stream,  was  stocked  in  1869  with  96  small  trout. 
These  increased  in  numbers  very  rapidly,  so  that 
in  ten  years  the  stream  was  full  of  splendid  laige 
fish,  and  it  became  the  favorite  stream  of  Dunedin 
anglers.  Since  1880  some  19,000  young  fish  have 
been  liberated,  but  the  fishing  has  gradually  fallen 
off,  and  now  it  is  difficult  to  get  a  good  basket. 
Some  attribute  this  to  the  eels,  which  are  large 
and  numerous ;  others  to  the  shags.  Both  sur- 
mises are  probably  incorrect,  as  eels  and  shags 
are  destroyed  whenever  opportunity  offers,  and 
are  not  apparently  more  abundant  than  they  were 
ten  years  ago.  The  real  reason  seems  to  be,  that 
with  the  enormous  increase  of  starlings,  whicb 
has  already  been  referred  to,  there  has  been,  in 
all  parts  where  these  birds  abound,  an  almost 
total  disappearance  of  grasshoppers  and  other 
large  insects.  The  food-supply  in  the  smaller 
streams  has  thus  been  greatly  diminished,  and 
they  cannot  support  the  number  of  fish  they  did 

at  first. 

Of  late  years  other  varieties  of  trout  have  been 
introduced,  such  as  Scotch  bum  and  Loch  Leven 
trout.  It  will  be  an  interesting  study  for  the 
naturalist  of  the  future  to  observe  whether,  the 
varietal  differences  which  characterize  these  forms 
will  remain  persistent,  or  whether  all  will  revert 
to  one  common  and  indistinguishable  type.  Other 
fish,  such  as  American  white-fish,  perch,  tench, 
etc.,  have  also  been  introduced,  but  up  to  the 
present  they  have  not  made  any  remarkable  pro- 
gress. 

From  the  foregoing  record  of  facts,  it  will  be 
seen  that  a  remarkable  field  of  observation  for 
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the  naturalist  exists  in  these  southern  isles.  For- 
tonately,  in  almost  every  instance,  the  date  and 
locality  of  introduction  of  nearly  every  form  of 
animal  colonist  can  be  exactly  ascertained,  and 
by  careful  observation  and  record  it  will  be  pos- 
sible to  chronicle  every  important  change.  We 
have  already  seen  in  New  Zealand  the  remarkable 
case  of  a  fruit-eating  parrot,  the  kea  (Nestor 
notabilis),  becoming  a  true  bird  of  prey.  Learn- 
ing to  pick  at  the  skins  and  offal  of  slaughtered 
sheep  lying  about  stations  and  stock-yards,  this 
bird  has  actually  acquired  the  art  of  killing  sheep. 
So  greatly  has  this  faculty  been  developed,  that 
great  tracts  of  mountain  country  in  the  interior  of 
t]^e  South  Island  are  now  rendered  uninhabitable 
for  the  sheep.  It  is  thought  that  the  chamois 
or  any  other  active  smooth-backed  animal  will 
prove  too  much  for  the  kea  ;  but  the  poor  sheep, 
with  its  thick  matted  fleece,  is  at  the  mercy  of 
the  powerful  bills  and  claws  of  these  birds. 

Similar  cases,  of  altered  habits  under  altered 
conditions,  are  more  likely  to  occur  in  a  new 
conntry,  with  so  peculiar  an  indigenous  fauna  as 
New  Zealand  possesses,  than  in  any  other  part  of 
the  globe:  hence  the  importance  of  keeping  a 
good  record  from  the  very  beginning. 

Geo.  M.  Thomson. 

Dunedln,  Dot.  8. 


LONDON  LETTER, 


The  movement  for  the  establishment  of  a  British 
school  of  archeology  at  Athens  seems  in  a  fair 
way  to  succeed.  A  meeting  of  the  general  com- 
mittee and  subscribers  to  the  scheme  was  held  a 
day  or  two  ago,  at  which  it  was  stated  that  a 
director*s  house,  with  library  and  lecture-room  at- 
tached, had  been  built  at  Athens,  on  a  site  pre- 
sented by  the  Greek  government.  The  University 
of  Oxford,  the  Hellenic  society,  and  other  public 
bodies  contributed  towards  the  annual  expenses, 
and  lir.  F.  C.  Penrose  was  to  assume  the  director- 
ship of  the  school  for  one  year  from  this  present 
November.  Among  those  present  at  the  meeting 
were  the  head  masters  of  several  of  the  great 
English  public  schools,  the  minister  for  Greece, 
and  other  influential  persons. 

Several  of  the  most  distinguished  medical  men 
in  London  assembled  at  the  College  of  physicians 
recently,  to  hear  the  Harveian  oration  (instituted 
by  Harvey  himself)  pronounced  by  Dr.  Pavy. 
Harvey^s  object  in  establishing  this  was  that  mem- 
bers of  the  college  should  '  search  and  study  out 
the  secrets  of  nature  by  experiment.*  After  refer- 
ring to  the  bacillus,  and  the  attack  upon  it  by  pro- 
cesses of  disinfection.  Dr.  Pavy  stated  that 
another  way  of  attacking  it  was  due  to  researches 


recently  conducted.  It  had  been  foond  that  the 
bacillus  required  virgin  soil  for  its  growth,  and  faj 
certain  means  it  might  be  brought  into  sach  a 
weakened  state  as  only  to  occasion,  when  intro- 
duced into  the  system  of  an  animal,  an  effect  of  a 
mild  nature,  not  dangerous  to  life,  instead  of  the 
ordinary  form  of  disease ;  but  the  effect  produced 

—  and  this  was  the  great  point  of  practical  im- 
portance —  was  as  protective  against  a  subsequent 
attack  as  the  fully  developed  disease.  The  knowl- 
edge recently  acquired  had  been  already  practi- 
cally turned  to  account  upon  a  large  scale  for 
checking  the  ravages  of  that  exceedingly  fatal 
disease  among  cattle  known  as  anthrax,  or  splenic 
fever ;  and,  if  that  could  be  accomplished  for  one 
disease,  —  and  more  than  one  could  be  mentioned, 

—  was  there  not  ground  for  believing  that  means 
would  be  found  for  placing  others  of  the  claaB  in 
the  same  position  ?  Attempts  were  being  made  in 
that  direction.  All  eyes  throughout  the  civiliEed 
world  were,  indeed,  flxed  upon  the  work  of  Pasteur 
in  Paris  with  reference  to  hydrophobia.  Looking 
at  the  nature  of  the  disease,  there  was  nothing  in- 
consistent with  its  being  dependent  upon  a  bacillus, 
or  microbe  as  Pasteur  called  it.  He  had  been  an 
eye-witness  of  Pasteur's  work.  Judgment,  it 
must  be  stated,  still  stands  in  suspense,  but  it  must 
also  be  said  that  the  results  obtained  telldecidedlj 
in  favor  of  the  views  advanced. 

Two  more  volumes  (xv.  and  xvi.)of  the  zoologi- 
cal reports  of  the  Challenger  expedition  have  been 
issued  during  the  last  few  weeks;  and  several 
others  may  be  expected  within  the  next  six  months, 
as  the  treasury  grant  for  the  publication  of  these 
reports  expires  on  the  31st  of  March,  1887,  so  that 
the  various  memoirs  must  be  out  of  the  printer^ 
hands  before  that  date. 

The  removal  of  the  natural  history  collections 
from  Bloomsbury  to  South  Kensington  has  been 
accompanied  by  a  steady  increase  in  the  publica- 
tions both  of  the  zodlpgical  and  of  the  geological 
departments.  The  fossil  mammalia  are  beinfc 
catalogued  by  Mr.  Lyddeker,  formerly  paleontol- 
ogist to  the  geological  survey  of  India  ;  the  fourth 
part  of  his  work,  which  deals  with  the  Proboscidea, 
being  now  in  the  preBs.  Mr.  R.  Kidston  has  made 
a  valuable  contribution  to  paleo-botany  by  his  cata- 
logue of  the  palaeozoic  plants,  which  is  especially 
complete  as  regards  the  literature  of  the  subject. 
The  last  volume  issued  by  the  geological  depart- 
ment is  the  catalogue  of  Blastoidea,  which  is  the 
joint  work  of  Mr.  R.  Etheridge,  jun.,  and  Dr.  P. 
H.  Carpenter,  and  is  illustrated  by  twenty  quarto 
plates.  The  museum  contains  several  remarkably 
fine  types  of  this  class,  which  were  collected  some 
years  ago  by  Messrs.  Eilkertson  and  Rofe  respec- 
tively from  the  carboniferous  limestone  of  Lan- 
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caahire  and  Yorkshire,  and  haye  never  been 
properly  described ;  while  the  liberality  of  several 
American  paleontolog^ists,  especiaUy  Mr.  Charles 
Wachsmuth  of  Burlington,  has  enabled  the  authors 
to  make  their  work  a  nearly  complete  monograph 
of  the  group.  They  recognize  nineteen  genera, 
which  are  arranged  into  six  families,  and  these  fall 
into  two  orders,  the  Regulares  and  Irregulares. 
The  latter  contains  the  singular  Devonian  genus 
eleutherocrenies,  which  was  so  well  described  by 
the  late  Dr.  Shuniard,  together  with  two  equally 
aberrant  types  from  the  carboniferous  of  England 
and  Ireland  respectively.  These  three  genera  dif- 
fer altogether  from  the  familiar  Pentremites  in 
having  no  trace  of  a  Rtem  and  in  the  asymmetry 
of  the  calyx. 

The  reports  recently  made  to  the  local  govern- 
ment board  by  public  analypts  indicate  in  a  very 
striking  way  the  good  effected  by  the  adulteration 
act  of  1875  as  regards  food  and  drugs.  When 
public  attention  was  fin^t  directed  to  this  question 
(by  the  Lancet\  one-half  the  samples  of  food 
analyzed  were  found  to  be  adulterated.  The  re- 
turns for  a  twelvemonth,  just  published,  show 
that  only  18.2  per  cent  had  been  thus  tampered 
with.  The  adulteration  seems  greatest  in  spiritp, 
being  687  out  of  2.821,  or  28.1  per  cent.  Butter 
comes  next,  with  18.8  per  cent.  Then  follow  in 
order,  coffee,  mustard,  and  milk.  The  adultera- 
tion of  bread  has  almost  ceased,  only  81  samples 
out  of  1,168  tested  (not  8  per  cent)  being  faulty. 
Ckmfectionery  and  beer  are  practicallv  unadulter- 
ated, while  not  a  single  suspicious  case  occurred 
among  the  numeroud  samples  of  flour,  sugar, 
pickles,  tinned  vegetables,  jam,  and  wine,  which 
were  examined. 

There  are  many  signs  that  the  electric  lighting 
industry,  so  long  under  a  cloud,  has  at  \B»i  taken 
a  very  decided  turn  in  the  right  direction,  not- 
withstanding the  fact  that  the  removal  by  parlia- 
ment of  the  legislative  restrictions  imposed  upon 
it  by  the  electric  lighting  act  of  1882  seems  as  far 
off  as  ever.  Numerous  celebrations  are  projected 
in  connection  with  the  jubilee  year  of  the  acces- 
sion of  Queen  Victoria,  in  many  of  which  the 
electric  light  is  to  play  a  very  prominent  part. 
The  battle  of  the  patents  still  continues  in  connec- 
tion with  incandescent  lamps,  a  monopoly  in  the 
manufacture  of  which  is  claimed  by  the  Edison 
company,  and  is  stoutly  opposed  by  a  number  of 
manufacturers,  headed  by  Messrs.  Woodhouse  and 
Rawson,  who,  beaten  in  the  first  trial,  have  ap- 
pealed against  the  judgment  of  the  courts,  and 
will  probably  carry  the  matter,  if  necessary,  up  to 
the  house  of  lords.  That  great  competitor  of 
the  electric  light,  the  gas  industry,  is  now  seriously 
hampered  by  the  difficulty  in  disposing  of  its  tar. 


The  quantity  of  coal  carbonized  for  gaa-makingin 
the  United  Kingdom  is  about  8,450,0(X)  tons  per 
year ;  and  if  the  yield  of  tar  be  taken  at  12.5 
gaUons  per  ton,  specific  gravity  1.165,  it  follows 
that  558,780  tons  of  tar  are  annually  produced. 
Attention,  therefore,  is  being  directed  to  the  best 
conditions  under  which  tar  can  be  burnt  as  fuel ; 
and  its  injection  into  the  furnace  by  means  of 
steam,  with  an  atomizing  apparatus,  is  found  to 
be  one  of  the  best  methods.  Such  *tar-steam' 
evaporates  10.7  pounds  of  water  per  pound  of 
fuel,  as  against  from  7  to  8  pounds  evaporated  by 
1  pound  of  coal.  W. 

London,  Oct.  18. 


NOTES  AND  NEWS, 


Cornell  university,  taking  up  the  plan  out- 
lined by  President  Adams  last  spring,  will  estab- 
lish a  law  school,  with  a  course  of  study  extend- 
ing over  two  years.  The  faculty  will  consist  of  a 
resident  dean,  a  professor  and  an  assistant  pro- 
fessor, together  with  non-resident  professors  of 
special  subjects.  The  faculty  will  be  chosen  in 
January,  1887,  and  a  formal  announcement  of 
the  new  school  will  be  made  at  that  time.  Ck>r- 
nell  reports  this  fall  88  graduate  students  and  804 
fi:eshmen.    The  total  enrollment  is  794. 

—  Dr.  Wiedermann.  so  long  the  amanuensis  and 
pupil  of  von  Ranke,  is  in  an  asylum  near  Berlin. 
He  suffered  so  much  from  overwork  on  the  last 
volume  of  Ranke's  history,  and  from  the  nervous 
excitement  attending  the  lant  illness  and  death  of 
his  master,  that  his  mental  powers  became  un- 
settled. 

—  The  first  of  the  Lowell  free  courses  of  lec- 
tures in  Boston  this  winter  given  under  the  au- 
spices of  the  Teachers*  school  of  science  of  the 
Boston  society  of  natural  liistory,  will  be  by  Prof» 
W.  M.  Davis  of  Harvard  college,  on  '  Problems  in 
physical  geography.'  The  program  is  as  follows  : 
—  6rst  and  second  lectures,  '  Geographical  classi- 
fication,* illustrated  by  the  classification  of  lakes 
according  to  the  mode  of  origin  of  their  basins  ; 
third  lecture,  '  Geographical  evolution,*  illustrated 
by  the  development  of  plains,  plateaus,  and  their 
derivatives  ;  fourth  and  fifth  lectures,  *  G^eographi- 
cal  evolution,  as  seen  in  the  volcanic  series  of 
geographic  forms,  all  structures  consisting  of 
rock  thrust  up  while  molten  from  a  deep  subter- 
ranean source  may  be  considered  under  this  head- 
ing ;  the  characteristic  series  of  topographic  forms 
developed  during  their  wastlng-away  will  be  de- 
scribed. The  lectures  will  be  illustrated  by  maps, 
diagrams,  and  models :  they  will  he  given,  as  usual, 
in  Huntington  hall,  at  the  Massachusetts  institute 
of  technology,  beginning  on  Nov.  6. 
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—  The  council  of  the  University  of  the  city  of 
Ne«r  York  has  choeen  Mr.  Charles  Butler  to  fill 
the  oflice  of  president,  made  vacant  by  the  resig- 
nation of  Mr.  John  Taylor  Johnston  on  account  of 
ill  health.  The  university  has  this  year  a  total  of 
800  students,  — 70  in  the  law  school,  600  in  the 
medical  school,  and  130  in  the  odltoge  proper. 

—  Aoooiding  to  Prof.  F.  H.  Snow  of  the  Uni- 
▼wnrity  of  Kansas,  from  observations  taken  at 
Lawrence,  last  month,  with  one  exception  (1879), 
was  the  warmest  October  in  nineteen  years.  The 
rainfall  was  but  little  more  than  half  the  average, 
this  being  the  fifth  successive  month  with  deficient 
rainfall.  The  total  rainfall  from  Jan.  1  to  Nov.  1 
was  more  than  two  inches  less  than  for  the  same 
period  in  any  previous  year  of  our  record. 

—  Messrs.  Cupples.  Upham  &  Co.,  Boston,  an- 
nounce *  Harvard  :  the  first  American  university,' 
by  George  Gary  Bush,  Ph.D. 

—  Mr.  Percy  Fitzgerald  has  just  published, 
through  Messrs.  Scribner  &  Welford,  New  York, 
"  The  book  fancier  ;  or.  The  romance  of  book  col- 
lecting." 

—  Messrs.  Ticknor  &  Company  announce  for 
publication,  on  Nov.  6,  ♦  A  muramasa  blade,*  a 
story  of  feudalism  in  old  Japan,  by  Louis  Werth- 
eimber ;  also  monographs  of  American  architec- 
ture. No.  4,  *  The  memorial  hall  at  Harvard  uni- 
versity,' Ware  &  Van  Brunt,  architects,  18  gela- 
tine plates  (from  nature)  18x16  inches,  also  one 
photo-lithograph,  in  portfolio. 

—  Nature  states  that  Messrs.  Taylor  and  Francis 
of  London  will  shortly  publish  a  work  by  Mr.  T. 
Mellard  Reade,  F.G.S.,  entitled  ♦  The  origin  of 
mountain-ran;{es.'  In  addition  to  containing  a 
systematic  theory  of  mountain-building,  with  de- 
tailed experimental  illustrations,  the  structure  and 
geological  history  of  the  great  mountain-masses 
of  the  globe  will  be  discussed.  The  work  will  also 
contain  many  maps  and  sections  of  mountain- 
ranges,  and  a  contoured  map  of  the  North  Atlantic 
Ocean,  together  with  numerous  sketches  of  moun- 
tain-structure and  scenery,  from  nature,  by  the 
author. 

—  At  the  close  of  the  present  year  Van  Nos- 
trancTs  engineering  magazine  will  pass  into  the 
hands  of  Mr.  M.  N.  Forney,  and  be  consolidated 
with  the  Railroad  journal  f  which  has  al?o  become 
the  property  of  Mr.  Forney.  In  January  the 
magazine  will  ap]>ear  in  its  new  form,  under  the 
somewhat  formidable  title  of  the  American  engi- 
neering magazine  and  railroad  journal.  An 
editorial  and   news  department  will  be  added. 


more  illustrations  will  be  given,  the  pageB  will  be 
enlarged,  and  the  price  reduced  to  three  dollan  per 
year. 

—  An  opportunity  for  the  publication  of  ge€>- 
graphic  studies  and  monographs  is  offered  in  a 
series  of  volumes,  to  be  entitled  *  Oeographitdie 
abhandlungen,'  edited  by  Prof.  Albrecht 
and  published  by  Hdlzel  of  Vienna,  —  two 
that  insure  good  material  and  good  work.  The 
Abliandlungen  are  designed  to  contain  essays  that 
are  too  long  for  acceptance  in  PetermantCa  mit" 
theilungen  or  in  the  Berlin  ZeitachriftfiHr  erdkundet 
unless  in  disjointed  form,  and  to  continue  such 
studies  as  were  encouraged  in  Kettler's  Zeitadnifi 
fHiT  wia9en9chaftliche  geographie.  The  papete 
promised  for  this  year  are  by  Brdckner,  on  '  Hie 
glaciation  of  the  Salzach  district ; '  Neumann,  on 
'  Orometry  of  the  Black  Forest ; '  and  BOhm,  on 
'  The  division  of  the  eastern  Alps.' 

—  A  gold  medal  and  money  amounting  to  (166 
have  been  offered  by  a  scientific  society  of  Hol- 
land for  the  best  treatise  on  the  work  of  Paeteor. 

—  Twenty-five  thousand  dollars  have  already 
been  expended  in  digging  an  artesian  well  at 
Northampton,  Mass.,  and  although  a  depth  of 
8,024  feet  has  been  attained  water  has  not  been 
found  in  quantity  sufficient  to  be  of  use. 

—  It  may  be  cited  as  an  evidence  of  the  preva- 
lence of  morbid  curiosity,  that  the  first  edition  of 
Inspector  Byrne's  forthcoming  book  on  the  '  Pro- 
fessional criminals  of  America '  has  been  exhaurted 
by  advance  orders,  and  a  second  edition  of  fire 
thousand  copies  is  on  the  press. 

—  The  death  is  announced  of  Prof.  H.  A.  Bayne» 
Ph.D.,  of  the  Royal  military  college,  EIingB- 
ton,  Ontario.  Professor  Bayne  was  a  native  of 
Nova  Scotia,  and  after  graduating  at  Dalhouaie 
college,  Halifax,  studied  under  Liebig,  Bunsen, 
and  Dumas. 

—  The  population  of  Queensland,  Australia,  was 
on  the  8l8t  of  December,  1885,  826,016.  of  whom 
191.450  were  males,  and  135,466  females.  This  is 
an  increase  of  about  17,000  over  the  population  in 
December,  1884. 

—  Dr.  H.  G.  Beyer,  U.S.N.,  has  recently  been 
repeating  Hueppe*s  experiments  as  to  the  causation 
of  lactic  acid  fermentation,  or  the  process  of  the 
souring  of  milk.  Lister  believed  that  this  was 
caused  by  a  microbe,  and  proved  it  satisfactorily. 
Dr.  Hueppe  has  demonstrated  that  there  is  a  par- 
ticular organism,  described  by  him  as  bacillas 
lactic,  which  is  constantly  associated  with  lactic 
acid  fermentation,  and  he  has  separated  this  organ- 
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tm  from  others.  The  experiments  of  Hueppe 
and  Beyer  appear  to  have  demonstrated  that  dur- 
ing lactic  acid  fermentation  the  sugar  of  the  milk 
is  converted  into  lactic  and  carbonic  acids,  and 
that  this  process  is  directly  dependent  on  or  caused 
by  the  life  and  growth  of  a  micro-organism  which 
so  differs  from  all  others  that  it  magr  properly  be 
named  bacterium  lactis.  This  is  a  short,  thick, 
ovoid  rod,  about  half  as  broad  as  long,  from  .001 
to  .002  mm.  in  length.  The  germ  does  not  liquefy 
gelatine.  It  is  as  yet  undetermined  whether  it 
forms  spores. 

—  Professor  Cantani  some  months  ago  recom- 
mended the  inhalation  of  a  spray  consisting  of  a 
pure  culture  of  bacterium  termo  for  the  cure  of 
consumption.  This  method  of  treatment  was 
fuUy  described  in  the  British  medical  journal  some 
time  ago.  Dr.  Filipovitch  of  Odessa  has  recently 
tried  this  plan  upon  six  cases  of  advanced  con- 
sumption. Four  of  the  patients  died,  and  the 
ether  two  left  without  having  been  perceptibly 
benefited .  He  came  to  the  conclusion  as  the  result 
of  his  personal  observation  that  no  good  whatever 
may  be  expected  from  the  treatment  of  tubercu- 
losis by  the  inoculation  of  the  bacterium  termo. 
In  one  of  the  cases  the  expectoration  became  more 
profuse  and  offensive  after  the  treatment  was  com- 
menced, and  it  is  questionable  whether  harm  may 
not  be  done  by  inhaling  these  bacteriaof  putrefac- 
tion. 

—  The  Medical  record  is  authority  for  the  report 
that  Professor  Windle  concludes  from  his  re- 
searches that  man*8  original  dentition  included  six 
incisors  in  either  jaw ;  that  two  from  each  jaw 
have  gradually  disappeared  ;  that  this  loss  is  due 
to  the  contraction  of  the  anterior  part  of  the 
palate  ;  that  this  process  of  contraction  will  prob- 
ably go  on  and  result  in  the  loss  of  two  further 
incisors,  and  that  the  conical  shape  of  many  of 
the  supernumerary  teeth  indicates  a  reversion  to 
the  primitive  type  of  tooth. 

—  The  Bale  of  nickel-plated  cooking-vessels  has 
been  prohibited  in  Lower  Austria  on  the  ground 
that  vinegar  and  other  food  substances  dissolve  the 
nickel,  producing  a  poison. 

—  The  bacillus  of  bread-fermentation  has  been 
cultivated  by  Laurent  (BuU.  acad.  roy,  Belg,  x. 
768)  and  described  under  the  name  of  B.  panificus. 
The  spores  are  found  on  the  surface  of  grain  and 
remain  in  the  flour  when  ground.  They  develop 
rapidly  in  dough,  as  well  as  in  gelatine,  saccharose, 
and  boiled  starch,  and  are  capable  of  witlistanding 
the  temperature  of  boiling  water,  when  not  situ- 
ated within  a  half  inch  of  the  surface  of  the  bread 
while  cooking.     The  bacilli  occur  richly  in  bread, 


and  may  be  found  in  great  numbers  in  the  in- 
testinal canal.  In  bread  they  may  attack  the 
starch,  converting  it  into  a  substance  resembling 
erythrodextrine,  and  producing  a  viscosity  or 
heaviness,  easily  checked,  however,  by  the  addi- 
tion of  a  quantity  of  an  organic  acid. 

—  Dr.  W.  MQlIer  describes  in  Koamos  the  re- 
asarkable  habits  of  a  Brazilian  long-horn  beetle 
(Ondderee)  of  hm  than  an  inch  in  length,  which 
gnaws  off  branches,  from  one  to  two  inches  in 
diameter,  of  the  hard -wooded  camphor-tree,  for 
the  purpose  of  inserting  its  eggs  into  the  twigs, 
which  is  done  after  the  branches  have  fallen  to 
the  gronnd. 

—  A  successful  attempt  at  crossing  wheat  and 
rye  is  mentioned  in  Biedermann*s  CerUraWlatt. 
The  grain  capsules  of  the  wheat  were  carefully 
opened,  and  the  stamens  removed  before  they  were 
developed.  The  pollen  from  the  rye  was  after- 
wards placed  upon  the  stignuis,  and  the  whole 
head  carefully  tied  up.  The  seeds  resulting  from 
this  process  were  planted  and  readily  germinated, 
producing  plants  that  partook  of  the  cliaracters  of 
both  parent  forms,  though  with  those  of  the  wheat 
predominating.  Some  of  the  ears  had  long 
glumes,  while  others  had  short  ones.  The  seeds 
themselves  showed  a  resemblance  to  rye,  but  less 
than  to  wheat. 

—  A  strange  effect  of  light  transmitted  through 
a  solution  of  sulphate  of  quinine  upon  the  blossom- 
ing of  plants  has  been  made  known  by  Sachs. 
From  a  series  of  experiments  he  has  shown  that 
plants  germinated  and  grown  under  the  influence 
of  such  light,  while  thriving  otherwise,  develop 
only  small,  imperfect,  and  speedily  perishable 
flowers.  Light  transmitted  in  a  similar  way 
through  pure  water  impaired  in  no  way  the 
blossoming  powers. 

—  Since  the  discovery  of  the  independence  of  the 
physiological  senses  of  heat,  pain,  cold,  and  touch, 
a  special  interest  has  attached  to  the  ascertain- 
ment of  the  different  ways  in  which  these  sensa- 
tions are  transmitted  to  the  brain.  Professor  Her- 
zen  has  recently  shown  (Arch,  ec,  phys.  et  nat  xv. 
S80),  from  vivisectional  experiments,  the  intimate 
relation  between  cold  and  touch,  and  that  an  in- 
jury to  the  cortex  of  the  brain  that  destroys  the 
sense  of  touch  in  any  region  will  usually  also 
abolish  correspondingly  the  sense  of  cold.  Acci- 
dentally, however,  in  one  case,  through  cutting  less 
deep  than  he  had  intended,  he  found  that  the 
sense  of  cold  was  abolished  while  that  of  touch 
remained  uninjured,  proving  the  ultimate  distinc- 
tion between  the  brain  centres  of  these  two 
senses. 
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—  Dr.  M.  J.  Roberts  of  New  York,  after  drill- 
ing  holes  in  bone  to  investigate  the  existence  of 
diseased  conditions,  introduces  a  small  incandes- 
cent lamp  of  half-candle  power  into  the  opening, 
and  by  this  means  illuminates  the  cavity. 

LETTERS  TO  THE  EDITOR. 

\*Correapondenta  art  rtqueHed  tobe  a»  brief  cw  po«a<5le.    The 
writer'a  name  UinaU  caeee  reqtiired  ae  vroofofgoodfaiih. 

The  source  of  the  Mississippi. 

The  recent  discussionf  in  your  columns  and  else- 
where,  of  the  sources  of  the  Mississippi  River,  must 
have  suggested  to  many  of  your  readers  the  thought 
that  this  IS  an  especially  fitting  time  to  supplement 
and  complete  the  work  of  the  early  explorers  and  the 
government  surveyors  by  a  careful  examination  of 
the  Itasca  basin  in  the  light  of  fdl  previous  explora- 
tions. There  are  certain  elements  in  the  region  that 
are  permanent,  and  certain  others  that  are  temporary 
and  will  soon  undergo  the  '*hanges  which  accompany 
the  settlement  and  subjection  of  the  wilderness. 
The  Lake  Itasca  of  Schoolcraft  and  Nicollet,  in  the 
main,  sunrives  to  the  present  day.  A  few  years  more 
will  see  many  of  its  features  changed  past  recognition. 

If  such  an  exploration  is  worth  the  mi&ng,  it 
should  not  be  long  delayed ;  and  that  it  is  well  worth 
making,  the  interest  of  the  public  already  enlisted  in 
this  discussion  clearly  proves.  Further,  the  fact 
that  a  mere  adventurer  and  charlatan  has  been  able 
to  lead  astray  and  befog  the  press  and  the  scientific 
bodies  of  almost  the  entire  country,  east  and  west,  is 
no  small  proof  that  it  is  desirable  to  settle,  once  ifor 
all,  the  questions  at  issue. 

We  have  taken  this  view  of  the  case  ever  since 
Captain  Glazier's  friends  first  presented  his  claims 
for  our  consideration.  The  matter  was  fully  investi. 
gated  by  the  head  of  our  editorial  department,  and 
we  became  satisfied  that  nothing  short  of  a  thorough 
exploration  of  the  region  in  question  would  satisfy 
us  as  educational  pubushers  or  justify  us  in  making 
any  changes  in  our  geographical  publications.  We 
believe  that  we,  as  publishers  of  geographies  and 
atlases  which  are  widely  used  and  approved,  owe  this 
much  of  service  to  the  public.  We  therefore  some 
weeks  ago  arranged  to  dispatch  a  competent  exploring 
party  to  Lake  Itasca,  fully  equipped  with  instru- 
ments for  the  complete  survey  and  delineation  of  the 
region  which  supplies  the  feeders  of  the  lake. 

The  first  letters  from  this  expedition  are  at  hand, 
and  consist  of  a  general  statement  of  the  character  of 
the  work  accomplished.  The  detailed  report  we  ex- 
pect will  be  forwarded  to  us  in  the  course  of  a  week 
or  two,  when  we  shall  be  glad  to  place  them  at  the 
service  of  your  readers  as  soon  as  the  proper  maps 
can  be  drawn  and  engraved.  The  following  extracts 
from  a  letter  before  us  shows  the  nature  of  the  work 
accomplished :  — 

**  Every  stream  flowing  into  Lake  Itasca  and  Elk 
Lake  was  followed  to  its  source  and  located.  The 
area  drained  by  each  stream  was  found,  as  well  as 
the  volume  of  water  discharged.  The  heights  of 
land  were  located  and  elevations  taken,  as  well  as  the 
elevation  of  the  sources  of  all  the  streams  flowing 
into  both  lakes." 

We  have  also  received  by  express  specimens  of  the 
water  from  both  lakes,  and  a  number  of  small  ever- 
green trees  taken  from  Schoolcraft  Island  and  from 
various  points  on  the  shores  of  Itasca. 
Our  instructions  were   that    the    exploration  be 


made  so  thorough  as  to  satisfy  every  inquiry,  and  wa 

believe  that  it  ^w  so  been  made. 

IvisoN,  Blaxsman,  Tatix>b  a  Ga 
New  York,  Not.  8. 

On  the  fig^ures  illustrating  soological  literatora. 

In  the  course  of  some  remarks  on  the  figures  illiia* 
trating  zoological  literature  in  Science  for  Oct.  80« 
Dr.  R.  W.  Shufeldt  justly  pleads  that  proper  crsdife 
be  given  to  original  authors  of  zodloRical  illustratioiis ; 
but  in  the  course  of  his  remarks  he  occupies  oos* 
siderable  space  in  accasinfr  me  of  carelessness  in  such 
matters,  in  the  case  of  my  '  Zo6\ogy  *  aod  *  First  lea- 
sous  in  zoology.'  I  am  charged  with  making  '  a  ^^^ 
shiftless  acknowledgment  of  some  of  the  authoritiM 
for  the  illustrations.*  I  am  surprised  at  this  reckless 
statement,  as  I  intended  to,  and  think  I  did,  make 
full,  proper,  and  circumstantial  acknowledgment  of 
the  authorities  and  works  from  which  most  of  tfaa 
cute  were  borrowed.  Over  two-thirds  of  a  paga  of 
the  preface  is  devoted  to  each  acknowledgment,  and 
a  paragraph  is  given  to  the  names  of  standard  aothon 
and  their  works.  I  regret  to  learn  that  two  sketches 
drawn  by  Dr.  Shufeldt  himself  were  not  credited. 
The  mistake  can  easily  be  corrected  in  a  second  edi- 
tion. I  have  prided  myself  on  giving  proper  credit, 
on  this  and  other  occasions,  to  other  naturalists  and 
authors,  and  to  those  who  have  m  other  ways  been 
of  assistance. 

Now,  let  us  see  if  Dr.  Shufeldt  has  been  as  care fnl, 
exact,  and  guarded  as  a  critic  should  be.  He  lec- 
tures me  for  not,  io  my  larger  '  Zo<(logy,'  giving 
credit  to  the  original  artist  as  well  as  the  author  of 
the  book  who  borrowed  the  figure.  If  Dr.  Shufeldt 
had  carefully  looked  throui^h  the  larger  '  Zoology,' 
he  would  have  found  that  I  bad  done  so  in  the  case  oif 
twenty  figures  (figs.  68,  75,  109,  141,  282,  279,  280, 
284,  S86«,  887,  894,  484,  487,  457,  4fi0,  461,  491.  500, 
515,  516).  Now,  is  this  fair,  candid  criticism  f  Do 
not  Dr.  Shufeldt's  sweeping  statements,  like  those  of 
another  critic  of  the  *  First  lessons,'  mislead  the 
reader  I  Is  such  carelessness  just  to  the  author  of 
the  book  I 

Again  :  Dr.  Shufeldt  states  that  at  least  four- 
teen of  the  cuts  from  either  Audubon  or  Wilson 
are  accredited  to  Coues's  *  Key.'  This  statement  ia 
based  on  an  inspection  of  the  first  edition  of  the 
*  Zodlogy  : '  in  the  third  and  later  editions,  thirteen 
of  these  figures  are  credited  to  Tenney's  *  Zo6logy.* 
Our  critic  should  refer  to  the  latest  edition  of  the 
work  with  which  he  finds  fault.  It  has  certainly, 
however,  been  my  wish  to  crinlit  the  figures  borrowed 
to  the  original  artist.  It  is  not  alway  easy  to  do  so 
in  copying  from  foreiicn  works  :  in  the  case  of  Andn- 
bon  and  Wilson  it  could  have  been  done,  and  may  be 
in  a  later  edition. 

Coming  to  the  *  First  lessons  in  zo5lof?y,'  Dr.  Shu- 
feldt charxes  me  with  ignoring  the  artists  in  a  larae 
number  of  figures.  In  the  preface  I  say,  **0f  mB 
265  woodcuts.  111  have  not  appeared  in  the  author's 
other  books."  Subtracting  111  from  265,  leaves  154 
figures.  The  sources  of  these  are  acknowledged  in 
my  two  larger  books;  i.e.,  the  *  Zoology,'  and  the 
'  Briefer  zoOlogy.'  It  seemed  to  me  unuecessary  to 
make  the  acknowledgment  again  in  a  smaller  book 
designed  for  younger  pupils.  If  this  was  an  error,  it 
was  not  from  an  intention  to  mislead.  Leaving  oat 
the  154  figures  previously  acknowledged,  then  taking 
into  account  over  100 fully  acknowledged,  it  would  be 
easy  for  the  critical  reader  to  detect  the  eight  flgores 
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dimwn  by  the  author.  Ii  Dr.  Shufeldt's  intiQiiAtioii 
a  manly  one,  that  I  would  leave  the  students  to 
'*  choose  from  among  the  most  trustworthy  and  best 
of  the  unacknowled^d  ones  these  eight,  and  aocredit 
the  author  with  them  "  f 

The  figures  after  Morse,  Riley,  Goues,  Homaday, 
Rymer  Jones,  Owen,  '  and  many  others,*  are  among 
the  164  previously  acknowledged  in  my  other  two 
earlier  books. 

To  further  illustrate  Dr.  Shufeldt's  reckless  man- 
ner of  writing :  he  remarks  that  fig.  213,  after 
Grsber,  *'  looks  to  my  mind  far  more  like  the  claw  of 
a  young  lobster  than  the  head  of  a  cockatoo."  The 
figure  is  a  diagram  sufficiently  well  drawn  to  answer 
the  [mrpose  intended. 

One  who  did  not  have  the  book  before  him  would 
naturally  infer,  from  Dr.  Shufeldt's  statement,  that 
the  skeleton  of  the  wild  ass  was  the  onlv  mammalian 
skeleton  figured,  whereas  there  are  ilfustrations  of 
those  of  the  cow,  whale,  cat,  bat,  and  walrus,  with 
sketches  of  the  limbs  and  skulls  of  other  forms. 

There  are  other  reckless  charges  of  '  carelessness  * 
which  seem  undeserved.  The  'First  lessons'  was 
not  hastily  written.  Spare  time  during  a  period  of 
over  two  years  was  given  to  its  preparation.  The 
manuscript  was  read,  revised,  and  reread  ;  some 
chapters  were  read  over  several  times ;  it  was  also 
reaa  aloud  to  two  children  of  fourteen  and  seventeen 
years,  to  make  sure  that  it  should  be  intelligible. 
The  borrowed  illustrations  were  chosen  with  care : 
they  are  necessarily  uneven  in  character,  where 
drawn  by  artists  of  unequal  ability,  and  copied  from 
authors  of  varying  merit. 

In  closing  let  me  say  that  I  believe  in  searching, 
sharp  criticism  of  text  and  illustrations  ;  it  tends  to 
greater  care  and  accuracy  :  but  let  it  be  fair,  manly, 
and  ingenuous ;  and  let  the  critic  be  at  least  as 
guarded  and  exact  in  his  statements  as  the  author 
with  whom  he  finds  fault.  A.  S.  Packard. 

Prorldence,  Oct  80. 


The  teaching  of  natural  history* 

Two  works  intended  for  *  beginners'  in  sodlogy 
have  been  criticised  in  recent  numbers  of  Science,  — 
Packard's  '  First  lessons  in  zo6logy '  and  French's 
'  Butterflies  of  the  eastern  United  States.'  These 
criticisms  have  been  in  the  line  of  the  prevailing 
fashion,  in  that  the  one  which  begins  with  micro- 
scopic animals,  and  shows  such  parts  as  can  be  seen 
only  by  the  aid  of  first-class  objectives,  manipu 
lated  by  first-class  microscopists,  is  highly  com- 
mended ;  while  the  other,  which  takes  up  animals 
that  can  be  seen,  and  treats  of  parts  and  changes 
that  can  be  observed  by  any  student  with  the  naked 
eye,  is  utterly  condemned. 

As  a  teacher  of  many  years'  experience  with  begin- 
ners in  zodlogy,  I  hope  you  will  let  me  be  heard, 
though  my  remarks  are  not  at  all  in  the  fashion. 

The  critic  of  French's  work  begins  by  saying, 
"  The  whole  aim  of  the  author  seems  to  be  to  enable 
his  reader  to  find  out  the  name  of  a  specimen  in 
hand  ;  and  to  this  end  his  analytical  key  is  fa|rly 
g^ood,  so  far  as  the  perfect  insect  goes,  excepting, 
that  as  no  tables  are  given  for  genera,  families,  etc.. 
it  would  not  help  the  student  if  species  not  inoludea 
in  the  book  were  to  turn  up."  The  '  whole  aim,'  etc. 
Only  25(  pages  are  devoted  to  the  key,  and  the  book 
contains  over  400.  *  To  find  out  the  name  of  a 
specimen.'    This  seems,  in  the  eyes  of  the  fashion- 


able critic,  an  unpardonable  sin.  What  does  any  one 
want  the  name  for !  I  can  but  think  that  there  are 
a  few  good  reasons  for  knowing  the  name  quite  early 
in  the  progress  of  acquaintanceship  with  an  animal 
or  plant :  l**,  it  will  enable  the  worker  to  read  what 
is  already  known  about  it,  and  thus  know  whether 
he  has  discovered  any  thing  new  ;  2",  if  he  has  found 
out  something  new,  he  can  tell  or  write  the  news, 
and  say  what  he  is  talking  or  writing  about ;  8"*,  in- 
formation fastened  to  something,  be  it  only  a  name, 
can  be  kept  in  mind  or  in  a  note-book.  The  key  analyzes 
only  the  '  perfect  insect.'  What  work,  either  with 
or  without  a  key,  would  enable  one  to  determine 
either  anioials  or  plants  at  all  stages  f  How  would 
Ooues's  *  Key '  or  Grav's  '  Manual '  stand  this  test  f 
For  *  genera,  families,'  etc.  The  key  does  trace  into 
the  families,  the  genera,  and  the  species  ;  and  all  the 
families  and  genera  are  more  or  less  fully  charac- 
terised either  ia  the  key  or  in  the  body  of  the 
work.  'Species  not  included.'  The  book  gives 
all  the  known  species  of  the  region  :  who  could  give 
the  unknown  ones  I 

I  quote  again  from  the  critic.  **  Third,  the  whole 
aim  of  the  author  appears  to  be  to  enable  the  user 
to  answer  the  question,  *  What  is  the  name  of  my 
butterfly?'  —  for  pedagogical  purposes,  not  even  a 
worthy,  far  less  the  best  end."  Of  course,  he  had 
said  all  this  before,  but  the  '  whole '  is  represented  by 
the  fraction  ^.  The  author  does  not  make  it  a 
'  worthy '  ana  *  best  end,'  but  he  does  make  it  just 
what  it  is,  a  worthy  and  best  beginning ;  and  from 
this  good  beginning  he  goes  on  to  tell  of  its  different 
stages  of  growth  through  egg,  larva,  pupa,  and  per- 
fect form ;  of  its  food  ;  and  of  its  seasonal  changes ; 
thus  helping  the  pupil  to  become  a  true,  original  in- 
vestigator by  discovering  new  facts  of  growth  and 
development. 

A  little  later  in  the  criticism,  the  book  is  said  not 
to  contain  all  that  has  been  published  about  every 
species.  The  critic  has  twice  said  it  didn't  contain 
any  thing  but  key.  I  know  of  no  dozen  works  which 
together  contain  so  many  important  facts  as  this  one  ; 
and,  on  account  of  its  size,  the  publisher  probably 
had  the  author  pay  for  the  plates.  I  am  tbankftil 
that  he  has  been  good  enough  to  give  thb  much  for 
'  pedagogical  purposes.' 

The  criticism  is  finally  clinched  by  this  remark,  '  It 
is  but  the  rehabilitation  of  the  dry  husks  of  a  past 
generation.'  If  there  are  any  dry  husks  in  science, 
it  is  well  illustrated  by  many  of  the  late  works  for 
beginners  in  botany  and  zoOlogy  in  which  the  classi- 
fication and  characterization  of  orders,  families,  etc., 
are  given,  from  bacteria  to  a  buttercup  in  the  one, 
and  to  man  in  the  other,  —  dry  husks,  1^,  because 
classification  is  ever  changing  ;  2*",  it  is  a  classifica- 
tion of  unknown  things,  and  necessarily  so,  as  nearly 
all  students  in  schools  live  away  from  the  sea,  and 
have  no  chance  to  work  with  g^ood  microscopes,  and 
more  than  half  of  classification  pertains  to  marine 
and  microscopic  forms  j^S**,  such  condensed  classifica- 
tion as  is  possible  in  a  SOO-page  book  is  so  faulty  as 
to  be  useless  or  worse.  Take  the  other  method  for 
determining  classification,  i.e.,  by  the  use  of  a  key. 
The  pupil  begins  with  something  to  classify,  and  as 
soon  as  he  reaches  the  name  of  an  order,  family,  etc., 
has  an  example  to  illustrate  it.  He  knows  what  he 
is  studying,  and  has  determined  by  actual  observa- 
tion the  arrangement  and  parts  of  its  organs.  He 
has  been  changisd  from  a  book-worm  to  an  original 
observer. 
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Listen  to  a  prif?  who  saya  he  has  worked  himself 
into  a  naturalist  by  means  of  the  plan  advocated  in 
most  of  the  late  books  on  botany  and  zodlogy. 
*'  How  did  you  become  so  great  a  naturalist  ? "  — 
"  Why,  you  see,  when  I  was  about  twelve  years  old, 
I  received  a  free  ticket  to  a  lecture  on  natural  history 

by  Professor ,  and,  as  it  was   free,  I  of  course 

went,  and  there  I  heard  bow  a  beginner  should  start. 
At  this  time  I  did  not  know  the  name  of  any  animal. 
I  properly  despised  thitse  who  did.  I  did  not  know  a 
cat  from  a  dog.  When  bitten,  I  simply  cried,  and 
ran  home.  I  did  not  ask,  [  did  not  care  whether  it 
was  a  mosquito,  a  bumblebee,  or  a  rattlesnake  that 
bit  me,  or  by  which  end  I  was  bitten.  I  went  home 
from  the  lecture,  and  purchased  a  compouod  micro- 
scope, a  dissecting  microscope,  a  set  of  dissecting  in- 
struments, a  set  of  injecting  instruments,  a  micro- 
tome, and  forty  bottles  of  hardening,  staining,  and 
mounting  fluids.  On  account  of  the  discounts,  I  was 
able  to  purchase  them  for  two  hundred  dollars.  Then 
I  went  and  gathered  some  Protomonas,  amoebae,  and 
other  protozoans,  and  from  these  I  worked  out  the 
whole  problem  of  life.  I  was  very  careful  to  take 
but  little  notice  of  the  external  organs,  since  great 
harm  always  arises  from  looking  at  outside  parts. 
The  proper  way  is  always  to  begin  with  the  insides. 
After  this  good  and  proper  beginning,  I  soon  became 
a  great  naturalist."  This  is  all  nonsense.  No 
naturalist  ever  began  in  this  way.  As  weU  try  to 
make  a  child  learn  all  about  the  letters  and  syllables 
which  form  a  word  —  its  root,  derivation,  and  his- 
tory, and  all  its  prefixes  and  suflBxes  —  before  allow- 
ing him  to  use  it,  as  to  try  the  same  plan  in  zodlogy. 
Prof.  L.  Agassiz  said  that  all  the  great  naturalists  he 
ever  knew,  both  in  Europe  and  America,  began  their 
work  by  making  and  naming  collections.  The  critic 
will  say  again  *  that  science  had  changed  within  the 
last  eventful  quarter-century.'  Some  things  cannot 
be  reversed,  and  this  is  one  of  them.  Those  who  have 
recently  had  so  much  to  say  about  teaching  beginners 
are  the  ones  who  never  have  beginners  to  teach : 
they  are  university  professors,  with  plenty  of  time 
at  their  commana,  scores  of  microscopes  to  work 
with,  and,  as  students,  only  those  who  elect  to  take 
the  subject  because  they  have  passed  through  all  the 
necessary  preliminary  stages.  A  Tbachbr. 


For  what  purpose  mosquitoes  were  created. 

Tour  mention  of  Dr.  Finlay*8  view  that  yellow- 
fever  may  be  propagated  by  moequito-bites  reminds 
me  of  the  following :  In  1889,  dunn^^  a  yellow- fever 
epidemic  in  Augusta,  Ga.,  no  case  originated  at  Sum- 
merville,  a  neighboring  suburb  among  the  sand  hills. 
Thercf  were  then  no  mosquitoes  at  Summerville, 
which  was  approached  by  a  rather  circuitous  route 
from  Augusta.  Some  years  after,  a  straight,  broad 
road  was  built  through  swamps  directly  to  the  sand 
hills;  cisterns  were  also  built,  and  mosquitoes  ap- 
peared and  became  an  intolerable  pest.  During  the 
yellow-fever  epidemic  of  1854  a  number  of  cases 
originated  at  the  sand  hills,  now  abounding  with 
mosquitoes.  Mosquitoes  often  invade  sections  where 
they  were  previously  unknown  and  make  permanent 
settlement.  Mr.  Mimms  of  Aiken,  S.C.,  told  me  that 
the  first  mosquito  seen  in  that  town  came  from  the 
cars  on  the  South  Carolina  railroad.  They  are 
abundant  there  now.  Dr.  I.  P.  (Hrrin  satisfied  the 
medical  faculty  and  authorities  of  Augusta  that  the 
yellow-fever  m  1839  reached  the  town  in  freight  cars 


on  this  railroad.  Dr.  Roe,  late  of  Alabama,  in- 
formed me  that  once  when  quarantined  for  yellow- 
fever  near  Staten  Island  he  collected  a  dozen  or  more 
varieties  of  mosquitoes  from,  the  holds  of  as  maay 
vessels  there  in  quarantine  from  yellow- fever  porta. 
They  had  evidently  taken  passage  from  the  infeelH 
ports.  I  do  not  remember  a  locality  subject  to  auk 
larial  fever  that  is  not  infested  with  moaqmtoea. 

Habbt 
Beech  Island.  S.C.,  Not.  3. 


A  long  skull. 

I  was  much  struck  with  the  very  long  and  narrow 
proportions  of  a  skull  in  the  collection  of  W.  W. 
Adams  of  Mapleton,  N.  T.,  and  which  was  exbnmed 
with  others  in  Cayuga  county.  I  had  not  time  to 
make  a  thorough  examination  of  it,  but  Mr.  Adame 
has  kindly  sent  me  a  photograph,  and  also  an  outline. 


The  photograph  shows  what  to  him  was  the  moat  in- 
teresting feature,  a  circular  hole,  of  a  little  OTer  a 
c^uarter  of  an  inch  in  diameter,  in  the  anterior  seo- 
tion,  which  he  supposed  to  be  made  by  a  bullet,  and 
which  was  doubtless  the  cause  of  death,  from  its 
general  character.  The  proportions  interested  me 
more,  and  these  the  photograph  does  not  clearly 
show.  Impressed  by  the  elongated  ohajtu^ter  of  the 
cranium,  I  sent  to  Mr.  Adams  for  accurate  measure- 
ments, and  he  gives  the  length  as  eight  inches,  and 
the  width  four  and  a  half.  The  narrowest  sknil 
mentioned  in  Dr.  Morton's  '  Crania  Americana '  is 
that  of  a  Cayuga  chief,  in  which  the  longitudinal 
diameter  was  7.8,  and  the  parietal  5.1 ;  the  cephaUo 
index  being  65.4.  In  this  Cayuga  skuU  the  cephalic 
index  would  be  5.6135,  if  the  measurements  are  exact, 
as  I  suppose  they  are. 


I  announced  some  time  ago  my  discovery  of  the 
barb  of  a  horn  fish-hook,  which  supplemented  the  fig- 
ure I  furnished  for  Dr.  Rau*s  'Prehistoric  fishing.' 
It  gives  me  pleasure  to  say  that  Mr.  J.  L.  Twining  of 
Copenhagen,  N.  T.,  has  another  of  these  rare 
articles,  found  near  Watertown.  It  closely  resem- 
bles Mr.  Ledyard's  specimen,  but  is  more  compressed. 

W.  M.  Bkauchamp. 
BaldwtaiBTiUe,  N.T. 
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THE  RELIGION  OF  THE  UAPE. 

Henri  Coudreau,  whose  geographical  work  in 
South  Araerica  has  won  deserved  tribute,  gives  an 
interesting  account  of  the  beliefs  and  observances 
of  relig^ion  among  the  Uap6.  We  have  already  on 
various  occasions  referred  to  his  notes  on  the  man- 
ners and  customs  of  this  primitive  Brazilian  people. 
Onlj  recently  has  any  thing  been  definitely  known 
of  Uieir  mythology,  a  subject  upon  which  they 
maintain  a  resolute  silence  to  the  whites.  The 
orgies  called  *  dabucuri  *  were  known  to  have  a 
religious  significaoce,  but  beyond  this  little  was 
understood  of  their  spiritual  character,  if,  indeed, 
such  an  adjective  may  be  applied  to  them. 

The  Uap6  religion  differs,  according  to  Coudreau, 
from  that  of  any  of  the  adjacent  people.  There 
are  for  them  two  deities, — Tupan  (from  Tupd, 
*  thunder  *)  and  Jurupary.  The  former  is  good  or 
inactive,  universal,  vague,  representing,  as  much 
as  may  be,  the  general  idea  of  deity  ;  while  Juru- 
pary, active,  terrible,  the  progenitor,  is  the  par- 
ticular god  of  the  Uap6,  as  Yahveh  was  to  the 
ancient  Hebrews.  Tupan  created  Jurupary,  who 
is  in  some  sort  his  minister  of  evil.  There  is, 
however,  no  antagonism  between  them.  When 
Tupan  visits  the  earth,  and  especially  the  Uap6 
country,  Jurupary  accompanies  him  as  his  guide. 
Once  upon  a  time  there  was  a  virgin,  but  with  no 
external  attributes  of  her  sex.  The  people  were 
much  troubled  about  her,  and  the  shamans  met  at 
her  lodge,  smoked,  and  drank  the  sacred  liquor  of 
a  fruit  called  ipadd.  Then  they  left  her.  She 
drank  much  of  that  which  remained,  and  thus 
conceived  the  deity.  At  the  proper  time  tlie 
infant  was  released  by  the  intervention  of  a  fish. 
When  bom,  the  shamans  put  the  uncanny  babe 
into  the  forest,  where  he  grew  rapidly.  Light 
issued  from  his  body,  and  when  he  rubbed  his 
fingers  together,  sounds  like  thunder  startled 
everybody. 

A  feast  was  made,  at  which  he  appeared  and 
ordered  that  all  sho\ild  fast,  or  he  would  kill  the 
men  and  boys.  Some  children  a  little  later  ate  of 
fallen  fruit,  notwithstanding  the  warning.  In- 
dignant at  this,  Jurupary  killed  and  ate  the  chil- 
dren. The  men  came  together,  made  a  feast  with 
a  great  quantity  of  fermented  fruit- juice,  made 
the  god  drunk,  and  threw  him  in  the  fire.  From 
his  ashes  grew  the  palms  from  which  are  made 


the  '  paxiuba,'  or  trumps,  with  which  his  devotees 
make  their  religious  noises,  for  the  sounds  cannot 
be  called  music  by  any  stretch  of  courtesy.  Dur- 
ing the  night  of  his  incineration,  the  spirit  of 
Jurupary  was  able  to  reach  heaven  by  the  miracu- 
lous growth  of  the  palm.  Before  morning,  in 
order  that  the  women  should  see  no  living  relic  of 
Jurupary,  the  men  cut  down  the  tree,  and  fashioned 
of  it  the  first  sacred  pipes  and  other  implements. 
The  sound  of  them,  when  properly  prepared,  is  his 
voice.  When  living  on  earth,  he  dressed  in  a 
monkey's  skin  :  therefore  the  sacred  mantle  (to 
see  which  is  death  for  any  female)  is  made  of 
monkey-skins  (hence  its  name  '  macacaraua  *),  and 
is  the  especial  symbol  of  Jurupary.  At  first  the 
women  sounded  the  paxiuba  and  evoked  the  god  ; 
but  one  day  he  pursued  a  priestess  and  deprived 
her  of  the  insignia  of  office,  and  ever  since,  death 
by  poison  in  this  world,  and  the  nethermost  hell 
in  the  other,  has  been  the  portion  of  the  unfortu- 
nate woman,  who,  willingly  or  otherwise,  set  eyes 
on  the  insignia  of  the  priesthood.  All  these  events 
are  inscribed  at  large  on  the  stones  of  Arapapa,  at 
Papuri. 

After  tills  time  the  god  revealed  through  the 
shamans  his  regulations  for  the  solemn  exercise 
of  his  religion  in  feasts  and  flagellations,  fasts  and 
dances.  The  sacred  mantle  is  made  of  monkey 
skin  or  hair,  mixed  with  the  hair  of  young  girls, 
woven  with  a  particular  fibre.  It  is  without 
sleeves,  and  reaches  to  the  waist.  A  truncate- 
conical  hood,  with  eye  and  mouth  holes,  serves  as 
a  mask.  It  is  surmoimted  by  a  coronet  of  feathers, 
and  diversely  ornamented.  The  sacred  garment 
is  securely  hidden  in  the  shamanic  repository.  A 
profane  or  secular  robe,  sometimes  called  by  the 
same  name,  consists  of  a  tunic  of  fantastically 
colored  bark  surmounted  by  a  casque  attached  at 
the  neck.  These  are  common,  but  of  the  other 
only  one  or  two  are  in  existence  in  any  single 
community. 

The  paxiubas  are  six  feet  long,  four  inches  in 
diameter,  hollow,  with  a  lateral  aperture  sur- 
rounded with  leaves,  which  rustle  when  the  instru- 
ment is  blown  through.  They  are  painted  black, 
and  the  sound  they  emit  resembles  the  roaring  of 
a  bull.  They  are  not  held  so  important  as  the 
mantle,  being  kept  in  running  water  near  the  vil- 
lage, where  the  women  must  often  see  them. 
This  is  not  spoken  of,  and  the  shamans  ignore  it 
if  they  chance  to  know  it.  But  the  sentence  of 
death  is  formal  on  any  woman  who  sees  the 
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mantle.  The  shamans  administer  '  taya,*  which 
infallibly  kills  the  culprit,  either  directly  or 
within  a  few  weeks,  or  even  months,  a  point  under 
the  control  of  the  poisoner.  Naturally  the  Uap6 
women  regard  Junipary  and  his  mantle  with  be- 
coming terror,  which  centres  about  the  celebra- 
tions called  <  dabucuri/  at  which  the  mantle  is  ex- 
hibited to  the  males  of  the  community. 

These  occasions  are  prepared  for  by  a  fast  of 
two  or  three  days.  There  are  six  dabucuri  in  the 
year,  each  determined  by  the  ripening  of  a  certain 
fruit,  of  which  an  intoxicating  drink  is  made. 
They  come  in  January,  February,  March,  May, 
July,  and  November.  The  ceremonies  last  three 
days,  and  people  come  from  fifty  miles  around  to 
attend. 

The  time  come,  the  adults  paint  themselves  with 
black  and  red,  and  sing  monotonous  and  dismal 
chants  ;  and  the  shamans  perform,  for  those  desir- 
ing such  service,  the  marriage  rites,  which  seem 
to  much  resemble  the  civil  rites  of  European 
marriage. 

lAter  all  the  women  are  sent  into  the  forest, 
and  watched  by  a  keeper.  At  the  end  of  an  hour, 
after  the  paxiuba  has  been  sounded  by  men  in  fes- 
tal attire,  two  or  three  shamans  dressed  as  Juru- 
pary,  and  covered  with  the  sacred  mantle,  with 
thumbs  and  two  toes  on  each  foot  hidden,  the 
other  fingers  and  toes  fitted  with  long  claws  like 
the  legendary  god,  appear  in  the  feast-house, 
jumping  on  all  fours,  and  striking  with  a  stick, 
right  and  left,  blows  on  the  spectators,  which  are 
not  returned.  All  this  takes  place  in  perfect 
silence,  and  terminates  by  the  disappearance  of  the 
shamans.  After  sounding  the  paxiuba  for  a  quar- 
ter of  an  hour,  the  women  are  recalled.  All  carry 
rods,  with  which  the  men  and  women  whip  each 
other.  If  a  white  man  arrives,  he  may  be  admit- 
ted provided  he  will  consent  to  receive  a  few  blows, 
which  he  may  afterward  return  with  usury.  After 
the  flagellation,  the  women  form  concentric  circles, 
and  the  men  a  large  circle,  each  with  the  right 
hand  on  the  shoulder  of  the  one  in  front  of  liim. 
Each  dancer  has  a  shrill  flute,  which  be  sounds, 
and  moves  up  and  down,  right  and  left,  by  action 
of  the  lips.  They  move  with  measured  step,  at 
first  slowly,  afterward  according  to  their  state  of 
excitement.  The  dancers  drink  the  intoxicating 
beverage  prepared  for  the  occasion,  and  soon  be- 
gin to  jump,  gesticulate,  and  act  as  if  possessed 
by  some  frenzy  ;  the  shamans  calling  on  Jurupary 
to  present  himself,  which,  through  them,  he  ex- 
cuses himself  from  doing  on  the  ground  that  the 
women  would  become  changed  into,  or  would  give 
birth  to,  serpents.  The  dress  of  the  dancers  is  at 
first  as  usual ;  but,  as  the  saturnalia  progresses, 
it  is  gradually  dropped  as  incommodious.     Pro- 


miscuous intercourse  between  the  sexes  f oUowb, 
with  intervals  of  flagellation  and  inebriety,  untfl 
exhaustion  or  daylight  closes  the  performanoe  for 
the  time. 

These  horrible  orgies  are  supposed  to  have  been 
directed  and  planned  by  Jurupary  himself p  and  to 
represent  the  character  of  the  heaven  to  which 
his  faithful  devotees  will  be  translated  after  death. 
The  fasts  by  which  they  are  preceded  are  rig:id  and 
painful,  well  adapted  to  produce  balluncinatioiw 
and  visions.  Men  who  have  adored  the  god  will 
reach  him  after  death :  those  who  have  not  will 
lose  themselves  on  the  long  and  difficult  way. 
Halfway  is  the  abode  of  Bishiu,  an  inferior  Bpixitt 
where  are  detemed  the  souls  of  those  women  who 
have  unintentionally  gazed  upon  tlie  sacred 
mantle,  —  a  sort  of  purgatory,  —  or,  according  to 
others,  they  are  turned  into  serpento  or  caimans. 
There  is  also  an  ill-defined  inferno  at  the  bottom 
of  the  earth,  where  the  worst  people  bring  up, 
after  being  lost  on  the  way  to  heaven.  Here  they 
suffer  frightfully,  and  are  controlled  by  a  sort  of 
demon. 

Although  Coudreau  rejects  the  idea  of  a  civil- 
ized origin  for  these  myths  and  practices,  it  must 
be  allowed  that  there  is  a  decided  flavor  of  medi- 
aeval Europe  in  the  virgin  mother  of  the  god, 
the  sacrifice  of  the  god  himself  by  men,  the  pur- 
gatory, hell,  and  heaven,  and  even  in  the  fasts 
and  flagellations.  It  is  much  what  might  be  ex- 
pected from  the  reception  at  a  distant  period  of 
some  ill-understood  and  misconceived  notions  of 
Christianity,  befouled,  modiiied,  and  mixed  with 
native  myth ;  especially  if  we  suppose  that  the 
reception  of  the  original  attempt  at  instruction 
was  separated  from  the  present  time,  as  it  must 
have  been,  if  there  were  such,  by  a  long  period  of 
non-intercourse  with  missionaries  or  civilization. 
Tliis  seems  to  us  the  most  natural  explanation  of 
an  isolated  development,  such  as  these  myths  are 
represented  to  be ;  and  as  such  it  would  form  a 
most  interesting  chapter  in  the  history  of  the  evo- 
lution of  religions. 


ANOTHER  FEATURE  OF  THE  RECENT 

EARTHQUAKE, 

Some  remarkable  features  of  the  recent  earth- 
quake on  our  southern  seaboard  were  illustrated 
and  described  in  Science  of  Sept.  24.  Through 
the  kindness  of  the  Railroad  gazette  we  are 
enabled  to  present  a  view  of  the  effect  of  the  same 
earthquake  upon  a  section  of  railroad-track.  The 
view  is  an  exact  reproduction  of  a  photograph 
taken  near  Ten-Mile  Hill,  on  the  South  Ca]x>lina 
railroad,  after  the  earthquake  of  Aug.  81. 

According  to  the  statements  of  persons  familiar 
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with  the  locality,  the  track  at  the  point  shown 
was  previously  straight  and  level :  the  sharp 
double  curve  in  the  foreground,  and  the  abrupt 
change  of  grade  in  the  middle  distance,  being 
wholly  due  to  the  sudden  movement  of  the 
earth's  surface.  A  press  despatch  from  Charles- 
ton on  Sept.  2,  in  relation  to  a  railroad  accident 
at  a  point  near  that  shown  in  the  engraving, 
states,  that,  at  the  moment  the  shock  was  felt,  it 
seemed  ^o  those  on  the  train  that  the  earth  had 
suddenly  g^iven  way ;  that  the  train  plunged  with 
frightful  velocity  down  a  steep  declivity,  was 
then  raised  by  a  terrestrial  undulation,  and, 
having  reached  the  top  of  the  wave,  was  hurled 
down  an  embankment  by  a  sudden  swerving  of 
the  earth  to  the  right  and  left. 

In  many  places  along  the  lines  of  the  railroads 
near  the  centre  of  disturbance,  the  track  had 
the  appearance  of  having  been  alternately  raised 
and  depressed,  like  a  line  of  frozen  waves.  The 
movement  of  the  earth  had  also  been  from  east  to 
west,  bending  the  tracks  in  reverse  curves,  many 
of  the  curves  taking  the  shape  of  a  single,  others 
of  a  double  letter  S. 

A  train  near  Jedburg  was  running  along  at  the 
usual  speed,  at  the  time  of  the  earthquake,  when 
it  suddenly  seemed  to  leave  the  track  and  go  up 
into  the  air.  This  was  the  upward  wave.  It  de- 
scended with  equal  suddenness,  and  as  it  came 
down  it  was  flung  violently  over  to  the  east,  the 
wheels  apparently  being  raised  some  distance  from 
the  rail  on  the  west  side  of  the  track.  Then  ttiere 
was  a  reflex  action :  the  train  righted,  and  was 
hurled  violently  to  the  west,  finally  subsiding  to 
the  track  and  taking  a  down  ward  plunge,  evident- 
ly the  descending  wave.  It  was  afterwards  found 
that  the  train  had  passed  over  one  of  these  ser- 
pentine curves  with  undulating  surface,  and  very 
probably  at  the  instant  the  movement  of  the  earth 
was  taking  place. 


THE  TIMBER  OF  THE  ENGLISH  COLONIES. 

On  Oct.  8  a  large  number  of  colonial  visitors, 
together  with  some  of  the  leading  civil  engineers, 
builders,  timber  merchants,  and  others  interested 
in  the  employment  of  timber,  assembled  by  in- 
vitation at  the  Chelsea  works  of  Messrs.  A.  Ran- 
some  &  Co.,  London,  in  order  to  witness  a  series 
of  practical  experiments  with  different  varieties 
of  colonial  timber  at  present  commercially  un- 
known in  England. 

After  the  experiments,  which  were  conducted 
with  more  than  forty  different  varieties  of  timber 
from  India  and  the  colonies,  and  comprised  tree- 
felling,  cross-cutting,  sawing,  planing,  moulding, 
morticing,  tenoning,  and  boring,  while  the  manu- 


facture of  such  things  as  casks,  doors,  pick- 
handles,  carriage-spokes,  and  railway-sleepers,  was 
carried  to  its  completion,  and  the  articles  ex- 
hibited to  the  assembled  guests,  Mr.  Allan  Ran- 
som e  opened  the  proceedings  by  announcing  the 
conclusions  at  which  the  recent  experiments  had 
enabled  him  to  arrive  in  respect  to  the  qualities  of 
the  different  varieties  of  colonial  timber  submitted 
to  his  notice.  He  said,  that,  among  the  forty  dif- 
ferent species,  some  stood  out  as  pre-eminently 
suitable  for  the  English  market.  There  were  iron 
bark  and  mountain  ash,  from  New  South  Wales, 
both  suitable  for  wheelwrights'  work,  and  the 
former,  owing  to  its  peculiar  hardness,  for  piles 
and  railway-sleepers  as  well ;  black-wood,  from 
Victoria,  suitable  for  carriage-building,  cabinet- 
work, and  case-making  ;  Karri-wood  and  Jarrah, 
from  western  Australia,  both  useful  for  joiners' 
work,  sleepers,  furniture,  and  piles,  of  which  he 
could  say  that  there  was  no  fault  to  be  found : 
black-pine,  red-pine,  totara,  and  kauri,  from  New 
Zealand,  which  could  be  employed  for  furniture, 
cabinet-work,  house-building,  and  general  pur- 
poses, kauri  being  especially  useful  ;  Douglas  fir 
and  the  swamp  ash,  from  Canada,  both  suitable 
for  building,  joiners'  work,  etc.,  the  latter  being 
particularly  sound,  strong,  tough,  and  cheap  ; 
yellow-wood,  stink-wood,  and  sneeze-wood,  from 
the  Cape  of  Gkx>d  Hope,  the  two  former  species 
suitable  for  furniture,  building,  and  joiners*  w^ork, 
and  the  latter,  from  its  unusual  durability,  for 
piles,  posts,  telegraph-poles,  etc.  ;  Billian  and 
Serayah,  from  British  North  Borneo,  the  former 
suitable  for  beams,  piles,  and  every  purpose  where 
durability  was  necessary,  and  the  latter  for  fur- 
niture, veneers,  etc. ;  and,  lastly,  Padouk-wood, 
from  India,  which  was  suitable  for  joinery,  car- 
riage-building, and  furniture,  was  exceedingly 
plentiful,  and  was  grown  near  the  coast.  Many 
samples  of  wood  sent  had  unfortunately  been  too 
small  for  experiment ;  but  of  those  operated  upon 
he  could  say  that  they  had  all  been  found  suitable, 
so  far  as  quality  was  concerned,  for  their  various 
purposes. 

The  Hon.  Malcolm  Frazer  (western  Australia) 
said,  that,  of  the  Karri  and  Jarrah  timbers,  there 
was  a  considerable  supply  in  London  at  the  pres- 
ent moment.  Large  quantities  of  several  hun- 
dred loads  of  these  species  might  be  obtained  at 
£7  per  load,  or  in  smaller  quantities  at  a  sb'ghtly 
higher  price.  Their  cost  was  only  half  that  of 
teak. 

Prof.  P.  L.  Simmonds  (New  Zealand)  said  that 
New  Zealand  produced  a  vast  number  of  orna- 
mental woods,  as  well  as  many  useful  ones.  In 
the  latter  line,  however,  the  colonists  of  New 
2iealand  would  not  be  able  to  compete  with  other 
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colonies  in  the  home  market,  partly  because 
of  the  local  demand  for  their  woods,  and  partly 
because  the  cost  of  carriage  would  be  too 
great. 

Professor  Macoum  (Canada)  said  that  the  reason 
tlie  English  merchant  Icnew  so  few  of  the  Cana- 
dian timbers  was  the  notural  indisposition  existing 
in  both  countries  to  take  a  new  departure  from  old 
habits.  The  Douglas  fir  of  Canada  was  fully  equal 
to  the  white-pine  now  employed,  and  when  the 
supplies  of  the  latter  were  exhausted,  the  former 
would  of  necessity  take  its  place.  The  Douglas 
fir  grew  in  vast  quantities,  attained  a  great  height, 
and  tapered  very  gradually.  In  their  black-ash, 
too,  the  Canadians  possessed  a  species  of  timber 
which  would  some  day  be  very  widely  employed, 
for  it  had  all  the  qualities  of  the  now  favorite 
white-ash,  and  its  supply  was  unlimited.  The 
Douglas  fir  could  be  supplied  in  England  at  £5  a 
load,  and  the  black-ash  at  the  same  price  as  elm  or 
white-pine. 

Mr.  E.  A.  Cooper  (the  Cape)  said  that  the  um- 
zumbit  of  that  colony  was,  from  its  remarkable 
hardness  and  durability,  a  very  desirable  wood, 
offering  more  resistance  to  wear  and  tear  than 
lignum  vitae  itself,  and  being  impervious  to  the 
attacks  of  the  teredos.  The  Cape  yellow-wood 
could  be  supplied  as  cheaply  as  any,  the  price  be- 
ing about  £6  lOs.  a  load.  The  stink-wood,  how- 
ever, which  was  very  useful  for  furniture,  could 
not  find  a  market  here,  owing  to  the  high  prices  it 
commanded  in  the  colony ;  namely,  8s.  to  4s.  a 
cube. 

Mr.  Alfred  Dent  (British  North  Borneo)  said  that 
the  Billian  of  that  country  offered  great  attrac- 
tions to  the  English  merchant.  It  grew  in  enor- 
mous quantities,  was  very  easy  of  access,  and  ex- 
ceedingly bard  and  durable.  Companies  were 
wanted  to  undertake  the  supply  of  the  wood  in 
large  quantities,  at  present  an  impossibility.  As 
to  the  cost  of  the  wood,  he  remarked  that  one  firm 
already  was  prepared  to  supply  it  alongsideship  at 
£8  10s.  per  ton.  a  price  which  freightage,  etc., 
would  probably  increase  by  about  fifty  per  cent. 
But  competition  would,  no  doubt,  reduce  these 
charges  considerably. 


THE  PEOPLE   ON   THE  KONGO. 

Walcke,  on  his  return  from  five  years  on 
the  Kongo,  has  given  some  interesting  details 
in  regard  to  the  people  of  its  banks.  Those 
of  the  lower  river  have  been  brutalized  by  the 
importation  of  liquor,  and  form  a  strong  con- 
trast with  the  people  of  the  interior,  who  have 
00  far  escaped  such  demoralization.  On  the  up- 
per river  the  Bassunde  are  the  first  people  who 


dress  their  hair.  It  is  noted  that  those  tribes  who 
neglect  their  hair  are  deficient  in  physical  and 
moral  qualities.  With  the  Bassunde  it  takes  several 
hours  to  perform  the  toilet.  They  are  polygamous, 
the  wives  living  in  pairs  in  little  huts  grouped 
around  the  principal  house,  where  the  head  of  the 
family  resides.  Marriage  is  simply  a  matter  of 
bargain  and  sale.  The  number  of  wives  in  some 
sort  gauges  the  importance  of  the  husband.  They 
have  no  ceremony  in  connection  with  marriage  or 
birth,  but  a  funeral  is  the  occasion  of  much  dis- 
play. It  is  fortunate  for  the  traders  that  these 
people,  who  wear  hardly  any  thing  but  a  breech- 
clout  in  life,  when  dead  consume  immense  qium- 
tities  of  cloth.  A  man  who  has  not  worn  twenty 
yards  of  cloth  in  his  whole  4ife  will  be  rolled  in 
four  hundred  yards  to  be  buried. 

When  a  death  occurs,  the  body  is  energeticaUy 
washed,  half  the  village  joining  in  the  work  with 
loud  cries  and  howls,  and  distribution  of  mm. 
The  body  is  put  in  a  sitting  posture,  and  painted 
red.  The  chief  depressions  are  then  stuffed  out 
with  dead  leaves,  and  the  whole  is  rolled  with 
cloth  into  a  cylindrical  bale.  The  process  goes  on 
sometimes  for  three  months,  as  the  body  is  not 
put  under  ground  until  all  the  dead  man*s  estate 
is  exhausted  in  the  purchase  of  material.  Mean- 
while it  is  placed  in  a  8i)ecially  constructed  hut. 
The  bigger  the  bale,  the  greater  the  dead  man*8 
credit ;  so  that,  in  case  of  a  chief,  the  people  of 
the  village  will  sometimes  contribute  to  enlarge 
his  wrappings.  Finally  the  bale  is  wrapped  in  a 
particularly  fine  piece  reserved  for  the  purpose, 
and  is  carried  in  triumph  about  the  village,  and 
then  buried  with  salvos  of  musketry,  which,  if 
the  powder  holds  out,  are  repeated  nightly  over 
the  grave  for  some  time.  As  usual  among  the 
negroes,  the  death  is  always  ascribed  to  sorcery, 
any  one  suspected  being  obliged  to  undergo  the 
ordeal  of  drinking  a  certain  preparation.  If  with- 
in a  certain  time  the  suspect  b  overcome  by  the 
effects  of  the  diatight,  he  is  put  to  death  as  a 
murderer.  The  cult  of  the  people  is  pure  fe- 
tichism  :  they  have  a  fetich  for  each  sort  of  dan- 
ger to  which  they  may  be  by  chance  exposed,  — 
one  for  serpents,  one  for  crocodiles,  etc.  A  native, 
being  told  that  he  must  be  happy  at  being  safe 
from  crocodiles,  replied,  *  Not  at  all :  the  fetich 
loses  its  power  when  brought  near  water.*  They 
appear  to  serve  merely  as  a  sort  of  reminder  what 
dangers  are  to  be  avoided. 

They  have  certain  medicaments  which  are  of 
real  efficacy,  as  against  fevers,  but  will  not  rev  eel 
their  nature  :  for  the  rest,  diseases  are  treated 
by  conjuration.  Circumcision  and  excision  of  the 
clitoris  are  practised,  and  admit  the  patient  to  the 
privileges  of  maturity,  as  one  of  the  tribe.    They 
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are  performed  with  a  good  deal  of  ceremoDy.  If 
by  any  chance  either  operation  is  not  performed, 
the  individual  could  not  obtain  a  partner  in  mar- 
riage, and  would  be  avoided  as  uncanny.  Besides 
individual  fetiches,  there  are  those  which  belong 
to  the  village.  If  by  any  means  a  European  is 
robbed,  he  goes  to  the  cliief  and  gets  him  to  beat 
or  abuse  the  village  fetich,  which  can  usuaUy  be 
accomplished  by  diplomacy.  The  fetich  is  accord- 
ingly ceremoniously  beaten :  and  the  culprit,  fear- 
ing retribution,  soon  finds  means  to  return  the 
spoil,  and  thus  avert  the  wrath  of  the  fetich, 
which  might  otherwise  be  visited  on  himself. 
They  have  also  an  ill-defined  belief  in  some  power 
of  which  the  fetiches  are  merely  the  servants. 
This  is  called  •  zambic;'  but  is  supposed  to  be  above 
any  personal  interest  in  human  affairs. 

The  trade  in  ivory  is  the  principal  business,  and 
is  carried  on  chiefly  by  the  Bateke  as  intermedi- 
aries between  the  interior  and  river  tribes.  The 
Batekes  are  not  agricuiturnlists,  but  the  division 
of  labor  between  the  sexes  is  more  even  than 
between  those  of  the  other  peoples.  Another  race 
is  found  along  the  banks,  who  cultivate  the  soil, 
and  furnish  the  Bateke  with  provisions  in  trade. 
These  are  the  Bonbundos.  Their  habits  are  much 
like  the  other  tribes.  The  Buenses  aie  esi^ecially 
navigators,  and  make  long  canoe  voyages  in  search 
of  ivory.  The  Bangalas  are  cannibals,  and  wear 
ornaments  of  human  phalanges.  Their  victims 
are  always  ])risoners  of  war,  for  whom  they  go 
on  hunting  expeditions.  From  Bengala  to 
Buens^,  the  most  interior  point  readied  by  the 
traders,  the  most  numerous  tribe  is  tlie  Basuco. 
Most  of  the  tribes  mentioned  wear  more  or  less 
clothing,  at  least  a  waistclout ;  but  among  the 
Basucos  only  the  men  wear  any  thing.  They 
have  the  practice  of  human  sacrifices.  A  certain 
number  of  slaves  are  designateil  to  be  put  to 
death  at  the  obsequies  of  any  chief.  The  idea 
seems  to  be  that  their  fidelity  for  life  is  thus  in- 
sured, since  their  own  life  depends  on  that  of  tlie 
master. 

The  traders  do  their  best,  and  to  some  extent 
have  succeeded  in  ameliorating  these  customs. 
Progress  is  pacific,  and  force  never  resorted  to. 
The  friendship  of  the  blacks  is  necessary  for  the 
maintenance  of  their  business.  Tlie  negro  is  lazy 
and  cliildish  ;  but,  treated  with  fairness,  he  does 
the  work  required  of  him,  and  which  would  be 
impossible  for  whites  to  pi^rform  in  that  climate. 
Two  hundred  and  eighty-four  special  agreements 
have  been  made  with  different  chief?,  some  of 
whom  control  only  twenty  or  thirty  men.  The 
process  is  tedious,  but  each  one  gained  over  is 
one  friend  more  for  the  trader,  and  they  cannot 
be  dispensed  with. 


EVOLUTION  VERSUS  INVOLUTION. 

The  growing  acceptance  of  the  theory  of  evo- 
lution has  led  in  tlie  last  few  years  to  the  publica- 
tion of  a  large  numl)er  of  books  upon  the  subject, 
of  a  more  or  less  popular  nature.  These  are  not, 
as  a  rule,  scientific  arguments,  for  science  no 
longer  considers  it  worth  while  to  discuss  a  quea- 
tion  now  so  universally  accepted.  From  various 
stand-points  the  subject  is  treated.  Now  we  find 
a  review  of  its  scientific  aspects,  now  of  its  rela- 
tion to  theology,  and  now  of  its  metaphysical  eon- 
tent.  The  present  book  has  three  objects  :  it  is  "a 
popular  exposition  of  the  doctrines  of  true  evolu- 
tion, a  refutation  of  the  theories  of  Herbert 
Spencer,  and  a  vindication  of  theism."  In  pursu- 
ance of  the  first  object,  the  author  gives  us  an 
historical  review  of  the  question  from  the  time  of 
the  Greek  philosophers,  and  then  very  cursorily 
reviews  the  application  of  the  general  theory  to 
the  development  of  worlds,  of  life,  of  the  organic 
kingdoms,  of  mind  and  soul,  and  of  society  in  its 
various  phases.  In  this  brief  summary  the  evo- 
lution theory  is  accepted  in  its  fullest  extent  as 
applying  universally.  The  review  is  a  very  hurried 
one,  however,  only  touching  upon  a  few  of  the 
salient  points,  and  recognizing  no  difficulties  in 
the  way  of  the  onward  tendency  of  thought.  It 
would,  indeed,  hardly  give  one  who  was  not 
already  acquainted  with  the  subject  a  very  com- 
prehensive idea  of  the  theory  of  evolution,  or 
the  reasons  for  accepting  it.  In  some  parts  it  is 
somewhat  strained ;  as,  for  instance,  where  a  de- 
tailed comparison  is  drawn  l>etw»een  the  verte- 
brates, the  mollusks  and  annulosa,  the  coelente- 
rata,  the  sponges  and  protozoa,  on  the  one  hand, 
and  the  exogens,  the  endogens,  the  acrogens,  and 
the  fungi  and  lichens,  on  the  other. 

This  part  of  the  book,  however,  though  taking 
up  the  most  space,  is  secondary  to  the  other  two 
objects  nmning  through  the  whole ;  viz.,  the 
vindication  of  theism,  and  the  refutation  of 
Spencer.  As  a  vindication  of  theism,  the  book  is 
an  illustration  of  the  growing  conception  that 
evolution  is  not  at  all  out  of  harmony  with  theism. 
The  question  of  evolution  is  one  which  deals  en- 
tirely with  secondary  causes,  and  even  Spencer's 
theory  does  not  attempt  to  fathom  the  first  cause  ; 
while  theism  deals  primarily  with  first  cause.  It 
is  fortunate  for  true  science  and  true  theism  that 
this  is  becoming  so  fully  recognized,  —  for  science, 
because  it  removes  the  feeling  of  hostility  which 
has  been  accustomed  to  be  raised  in  the  minds  of 
most  i>eople  by  the  simple  word  *  evolution  ; '  for 
theism,  because  it  no  longer  makes  it  necessary  to 
try  to  disprove  this  growing  theory  of  science. 

Evolution  vertus    involution.     By  A.  Z.  Bbbd.     New 
York,  Pott,  1886.    S". 
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That  there  is  no  contradiction  between  theism  and 
evolution  our  author  clearly  shows.  But  he  goes 
even  further  than  this,  and  claims  to  prove  tliat 
evolution  is  radically  inconsistent  with  atheism. 
He  thinks  that  the  two  thoughts,  when  earned  to 
legitimate  extremes,  lead  to  suicidal  contradic- 
tions ;  lending,  in  fact,  to  the  extremes  of  Comp- 
tism,  and  its  necessary  worship  of  human  nature 
as  the  loftiest  thing  in  existence.  Now,  whatever 
may  l)e  said  of  thi<4  discussion,  it  is  plain  that  the 
reader's  judgment  of  this  part  of  the  work  will 
depend  largely  upon  his  willingness  to  accept  the 
conclusion.  If  he  reals  with  a  predisposition 
against  the  conclusion,  the  whole  argument  will 
be  regarded  with  the  same  indifference  as  are  all 
other  arguments  which  try  to  prove  the  existence 
of  (kxl.  But,  if  he  reads,  accepting  the  conclu- 
sion, an<l  wishing  to  find  a  justification  for  a 
belief  in  theism,  he  will  l)e  abundantly  satisfied  ; 
for  the  arguments  are  keen  and  forcible,  and 
plainly  show  that  theism  is  exalted  by  the  concep- 
tions of  evolution. 

In  his  attempt  to  refute  Spencer,  our  author  has 
not  been  quiie  so  successful.  To  refute  such  a 
system  of  philosophy  as  that  of  Bpencer  is  as 
difllcult  as  to  demonstrate  it.  It  may  be  easy  to 
criticise  Spencer,  to  show  his  false  dtKiuctions  and 
an  amount  of  inconsistency  in  his  w*ri tings.  This 
our  author  has  succeeded  in  doing  well  enough. 
But  to  refute  his  philosophy  is  a  different  matter. 
An  examination  of  ttiis  criticism  shows  that  it  is 
chiefly  upon  Spencer's  ideas  of  primal  cause,  and 
therefore  upon  his  conc(*pti<m  of  the  significance 
of  law.  and  not  at  all  uix)n  his  theory  as  to  the 
development  of  the  visible  universe.  Our  author 
first  shows  that  Si>eDcer*s  philosophy  is  one  of 
involution,  and  not  evolution,  —  a  fact  which 
Spencer  himself  recognized.  Our  author  gives  a 
definition  of  evolution  which  completely  reverses 
that  of  Sf^encer.  He  makes  it  a  ]mssage  from  the 
complex  to  the  simple,  rather  tlian  from  the  simple 
to  the  complex.  What  he  means  by  this  is  not 
that  nature  lias  not  seemed  to  grow  more  complex, 
but  that  thU  growth  has  l>een  only  the  unfolding 
of  forces  and  tendencies  which  have  existed  from 
the  beginning.  Evolution  is  therefore  a  revealing 
of  that  which  is  hidden,  and  is  thus  really  a  sim- 
plification. An  vf^g  is  more  complex  than  the 
adult,  since,  though  seemingly  simple,  it  contains 
in  a  small  space,  in  addition  to  that  which  we  can 
see,  forces  and  tendenHes  which  regulate  the 
growth  of  the  a'Jult.  Its  development  is  simply 
the  unfolding  of  this  potentiality.  And  so  the 
original  nebula  was  really  infinitely  complex,  since 
it  contained  in  its  laws  and  tendencies  the  possi- 
bility of  the  system  which  has  arisen  from  it. 
This,  our  author  claims,  is  in  direct  contradiction 


to  Spencer's  philosophy  of  a  passage  from  the 
simple  to  the  complex,  and  this  philosophy  is 
therefore  false  at  its  foundation.  It  is  a  restate- 
ment of  ttie  old  saying  that  evolution  (*annot  ex- 
ceed invoIuti(m.  Now,  in  reality,  our  author  and 
Spencer  do  not  disagree  so  much  as  at  first  seems. 
Spencer  luis  only  attempted  to  explain  the  visible 
universe  by  his  pliilosophy,  recognizing  his  in- 
ability to  explain  or  comprehend  law.  In  the 
visible  universe  there  has  undoubUKlly  lxM*n  an 
increase  in  complexity.  SjH^ncer  would  not  for  an 
instant  deny  that  the  original  nebula  contained  in 
its  laws  and  tendencies  the  potential  system.  The 
difference  between  our  author  and  Spencer  is  thus 
only  in  their  metaphysical  conception  of  the  sig- 
nificance of  these  laws  and  their  relation  to  the 
first  cause  which  lies  beneath  them.  It  is  the 
difference  between  theism  and  agnosticism  again. 
Spencer  regards  the  universe  as  without  design  : 
our  author  regards  the  working  of  law  as  the  un- 
folding of  a  plan.  Spencer  looks  u]N>n  the  seem- 
ing design  in  nature  as  resulting  from  the  natural 
working  of  law,  without  attempting  to  go  beneath 
this  statement :  our  author  goes  a  step  further, 
and  puts  the  plan  in  the  nature  of  the  laws  them- 
selves. These  two  iKwitions  are  not  necessarily 
contradictory,  though  when  regarded  in  certain 
lights  they  may  be  so. 

This  discussion  of  Mr.  Kred*s  is  therefore  valu- 
able as  an  exposition  of  the  meaning  of  theistic 
evolution.  It  shows  that  theistic  evolution  is  con- 
sistent with  all  the  facts  of  science,  and  that  the 
law  of  evolution,  when  viewed  from  the  theistic 
Btand-iK)int,  contains  a  significance  which  is  utterly 
wanting  to  it  when  regarded  from  the  stand-]K>int 
of  atheism.  But  as  a  refutation  of  S))enci!r  it  is 
hanlly  a  success  ;  for  it  has  only  shown  that  the 
conception  of  Spencer's  Unknowable  as  an  intt^lli- 
gent  personality  is  preferable  to  the  agnostic 
position  of  Sjjencer. 

TWO  SCHOOI^BOOKS  ON  QEOLOOY, 

Therk  can  liardly  be  found  a  greater  contrast  in 

the  methods  of  treatment  of  a  subject  than  is  pre- 

Bente<l  by  a  comparison  of  the  school-books  on 

geology  lately  preparc<]  by  Professors  Geikie  and 

Win(;hell.     The  authors  seem  to  have  had  scholars 

of  about  the  same  high-school  age  in  mind.     Tlieir 

objects  are  similar,  —  for  one  makes  *  an  appeal 

to  the  powers  of  observation,*  and  the  other  wishes 

*  to  foster  a  habit  of  observation,'  —  and  yet  how 

different  are  their  {taths  to  this  common  end  ! 

Professor  Winchell  begins,  after  advising  teachers 

CtoMsbook of  geoloffy.    By  Abchibalo Qcikic.    London, 
Macmillan,  IHHO.    8*. 

Geological  studies ;  or.  Elements  of  geology.    By  Alcx- 
AMDBB  WiKCBBLL.    Chioftgo,  Origgs^  1888.    8*. 
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to  'adhere  scrupulously  to  the  method  of  the 
book/  with  BO  complex  and  difficult  a  formation 
as  the  drift,  collects  specimens  from  it,  tells  a  little 
about  chemistry,  more  about  minerals  and  rocks, 
describes  eruptive  rocks  before  considering  erup- 
tions, briefly  discusses  sedimentation  and  erosion, 
describes  geological  maps  and  sections,  and  so  on 
through  the  first  part  of  his  book,  the  outcome  of 
which  may  very  likely  be,  as  he  suggests,  *'  a  some- 
what chaotic  and  undigested  mass  of  facts  and 
doctrines,  buried  in  a  considerable  volume  of 
verbiage. "  Then  follows  part  ii. ,  attempting  to  give 
as  a  complement  to  the  first  a  methodical  re-pres- 
entation of  what  has  already  been  encountered, 
but  in  extremely  condensed  form.  So  fundamen- 
tal a  matter  as  cycles  of  sedimentation  are  quickly 
passed  over,  with  very  brief  illustration  ;  and  even 
the  lesson  of  unconformability  is  given  little 
emphasis,  although  more  than  four  pages  are  de- 
voted to  the  recent  theories  of  ancient  tides  and 
tidal  action.  Altogether  too  much  is  attempted 
under  the  heading  of  formational  geology,  con- 
sidering the  small  space  allowed  it :  much  of  this 
might  be  omitted  to  the  advantage  of  the  rest,  as 
the  book  is  not  intended  for  a  manual.  But  the 
greatest  difficulty  seems  to  be  that  the  book  tries 
to  take  the  place  of  the  teacher.  For  example  : 
on  p.  128  we  read,  '*  You  ought  to  take  a  great 
deal  of  exercise  on  the  geological  map,  and  espe- 
cially in  the  construction  of  sections,  no  matter  if 
it  requires  two  or  three  days  to  finish  one  study.*' 
Any  teacher  whose  instruction  needs  to  be  supple- 
mented by  such  dictation  as  this  can  hardly  be 
expected  to  have  ability  enough  to  use  and  explain 
the  rest  of  the  book  properly  ;  and  certainly  no 
teacher  of  independence  and  originality  can  wish 
to  have  questions  of  method  so  minutely  defined  for 
him  by  some  one  else.  In  the  hands  of  the  author, 
with  the  inspiration  of  his  enthusiasm  and  knowl- 
edge before  the  class,  such  instructions  may  serve 
a  purpose ;  but  inspiration  in  teaching  is  seldom 
transmitted  through  the  medium  of  printer's  ink. 
The  plan  of  Professor  Geikie's  book  is  preferable, 
because,  while  it  gives  a  simple,  attractive  presen- 
tation of  facts,  arranged  in  a  very  natural  order, 
it  leaves  the  teacher  free,  if  he  desire  to  arrange  a 
course  for  himself,  to  plan  his  own  method  on 
minor  points,  and  gain  inspiration  with  originality; 
or,  on  the  other  hand,  it  provides  chapters  that 
can  be  read  with  entertainment  and  used  as  bases 
for  set  recitations,  if  the  teacher  is  satisfied,  or  is 
obliged  merely  to  follow  a  book.  The  physical 
chapters  run  about  as  follows  :  action  of  atmos- 
phere and  water,  effects  of  lakes  and  springs,  ice 
and  the  sea,  fossils,  volcanoes,  and  earthquakes. 
Then  come  minerals  and  rocks ;  rock-structures, 
original  and  secondary  ;  and,  finally,  the  historical 


view,  occupying  a  third  of  the  book.  The  pro- 
portion is  somewhat  less  in  Professor  Winchell's 
book  :  it  might  be  in  both  still  further  reduced  to 
the  advantage  of  the  class  of  students  addressed, 
for  the  first  view  of  historical  geology  is  too  much 
encumbered  with  meaningless  fact  to  develop 
thought  or  to  train  the  understanding.  Instead 
of  reviewing  in  condensed  form  the  whole  column 
from  archaean  to  present,  the  student  would  learn 
more  from  the  deliberate  description,  illustration, 
and  discussion  of  a  small  part  of  it,  which  might 
then  serve  as  a  key  to  the  understanding  of  the 
rest  in  later  years  of  study. 

The  illustrations  are,  as  a  rule,  better  in  the 
English  than  in  the  American  book,  though  the 
latter  are  good,  on  the  whole.  The  only  bad 
picture  that  has  Professor  Geikie's  tacit  approval 
is  his  fig.  10,  that  tries  to  represent  torrent-cut 
gullies  on  a  mountain-side :  it  has  the  *  made-to- 
order'  look.  The  vertical  exaggeration  allowed 
in  the  sections  is  the  most  serious  defect  in  the 
illustration  of  Professor  Winchell's  book  :  it  is 
true  that  these  are  generally  copied  from  venerable 
state  reports,  and  have  authoritative  names  to 
justify  their  use,  but  they  are  bad,  for  all  that. 
No  proper  idea  of  the  geological  structure  of 
Tennessee  can  be  gained  from  the  section  on  p.  03 ; 
and  the  original  section  across  Michigan,  p.  126, 
might  well  be  labored  over  to  bring  it  somewhat 
nearer  the  true  scale,  no  matter  if  it  required  two 
or  three  days  to  finish  it. 


Thb  annual  report  of  the  commissioner  of 
pensions  for  the  fiscal  year  ending  June  80,  1886, 
shows  the  vast  extent  of  our  pension  system.  At 
the  close  of  the  year  there  were  on  the  rolls 
865,783  pensioners,  of  whom  265,854  are  classified 
as  army  invalids  ;  80,162  as  army  widows,  minor 
children,  and  dependent  relatives  ;  2,958  as  navy 
invalids  ;  1,878  as  navy  widows,  minor  children, 
and  dependent  relatives  ;  1,589  as  survivors  of  the 
war  of  1812  ;  and  18,897  as  widows  of  those  who 
served  in  that  war.  1,406  survivors  of  the  war 
of  1812.  and  8,815  widows  of  soldiers  of  that  war, 
died  during  the  year.  40,857  new  pensioners  were  , 
added  to  the  roll  during  the  year,  and  2,229  whose 
pensions  had  been  dropped  were  re-instated.  As 
22,089  were  dropped  for  various  causes,  the  net 
increase  was  20,658.  The  average  annual  value 
of  each  pension  is  $122.28,  and  the  aggregate 
annual  value  amounts  to  $44,708,041.51.  The 
amount  paid  during  the  year,  including  the 
arrearages,  was  $68,797,881.61.  In  all  but  118  of 
the  2,647  counties  in  the  United  States,  pensions 
are  being  paid,  and  1,691  pensions  are  paid  in  85 
foreign  countries.  Verily,  republics  are  not 
always  ungrateful. 
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COMMENT  AND  CRITICISM, 

Our  recent  celebration  of  the  two  hundred 
and  fiftieth  anniversary  of  the  founding  of  Harvard 
college  seemed  to  refer  us  back  to  tlie  dim  past ; 
but  tliat  past  seems  very  recent  when  we  read  of 
the  celebration  in  England  of  the  eight  hundredth 
anniversary  of  the  completion  of  Domesday  book. 
Tlie  celebration  took  the  form  of  a  series  of  meet- 
ings for  the  inspection  of  manuscripts  and  literary 
productions,  and  for  the  reading  of  papers  more 
or  less  connected  with  matters  affecting  the  con- 
tents of  Domesday  book.  A  great  attraction  was 
the  exhibition  of  the  volumes  themselves  tliat 
comfKise  the  Domesday  book.  The  Record  office 
kindly  aided  by  all  means  in  its  power  the  com- 
mittee having  the  celebration  in  charge,  and 
gathered  together  in  one  room  a  vast  number  of 
manuscripts  and  relics.  Among  these  was  a  docu- 
ment concerning  the  number  of  hides  in  different 
districts  in  England,  the  date  of  which,  as  origi- 
nally written,  is  placeil  in  the  eighth  century. 
Tliree  Anglo-Saxon  manuscripts  of  the  eleventh 
century  were  exhibited,  which  showed  the  method 
of  ploughing.  The  papers  read  discussed  the 
history  and  fortunes  of  Domesday  book  as  a  vol- 
ume, and  its  employment  as  evidence  in  the  courts. 
There  were  also  some  statistical  tables  read  con- 
cerning the  contents  of  the  book.  It  is  believed 
that  the  Royal  historical  society  will  issue  a  full 
bibliography  of  Domesday  book,  including  not 
only  printed  portions  of  the  texts  and  separate 
papers  and  essays,  but  also  notices  of  matter  re- 
ferred to  by  the  record. 


Bt  the  death  of  M.  Paul  Bert,  which  was 
announced  on  Friday  last,  France  loses  one  of  her 
most  radical  and  aggpressive  statesmen,  as  well  as 
one  of  her  foremost  educators  and  ablest  scientific 
investigators.  However  much  we  may  differ 
from  some  or  all  of  M.  Bert's  doctrines,  we  can- 
not but  admire  his  power,  his  vigor,  and  his  en- 
thusiasm. Bom  in  1883,  he  received  a  broad  and 
thorough  education,  becoming  a  doctor  of  medi- 
cine in  1868,  a  doctor  of  science  in  1866,  and  a 
licentiate  in  law  about  the  same  time.     He  was 
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for  a  time  assistant  to  Claude  Bernard,  and  in  1867 
was  called  to  the  chair  of  physiology  at  Bordeaux. 
In  1869  he  was  called  to  the  Sorbonne,  and  be- 
came professor  of  physiology  there.  After 
Napoleon's  downfall  he  entered  politics,  and, 
after  holding  several  departmental  offices,  entered 
the  chamber  of  deputies  in  1874  as  a  representa- 
tive for  Yonne,  his  native  department.  He  im- 
mediately took  a  prominent  part  in  the  debates,  and 
during  the  discussion  of  the  Ferry  law  his  voice 
was  raised  often  and  vigorously  in  behalf  of  lay 
instruction,  compulsory  education  laws,  and  the 
abolition  of  all  school  fees.  M.  Bert  was  a  great 
friend  and  admirer  of  Gaml)etta,  and  when  that 
statesman  became  premier,  in  1881,  M.  Bert  was 
made  minister  of  public  instruction  in  his  cabinet. 
M.  Bert  s  avowed  atheism  and  vigorous  radical- 
ism made  him  many  enemies,  and  he  was  in  no 
small  degree  contributory  to  the  speedy  downfall 
of  the  Gambetta  ministry.  M.  Bert*s  best-known 
writings  are  *De  la  greffe  animale*  (1868),  'De 
la  vitalite  des  tissus  animaux '  (1866),  'Revue 
des  travaux  d'anatomie  et  de  physiologic  publics 
en  France  pendant  rann6el864'  (1864),  *  Ndtes 
d'anatomie  et  de  physiologic  comjMireo'  (2  vols., 
1867-70),  *  Recherches  de  physiologic  oxperimen- 
tale'  (1877),  — crowned  by  the  French  academy,  — 
and  *  La  morale  des  J^suites '  (1880).  At  the  time 
of  his  death  M.  Bert  was  governor-general  of 
Tonquin,  and  minister  to  Anam,  and  mucli  was 
expected  from  his  able  and  vigorous  administra- 
tion of  the  interests  of  France  in  the  orient. 


Mr.  James  Russell  Lowell's  great  oration  at 
the  Harvard  celebration  calls  for  notice  more 
special  than  that  which  we  were  able  to  give 
last  week.  Those  who  had  the  privilege  of  hear- 
ing the  orator  report  that  he  spoke  with  wonder- 
ful grace  and  elegance  for  almost  two  hours, 
holding  his  audience  spell-bound.  The  oration  is 
in  itself  a  justification  of  a  classical  anil  literary 
education,  and  a  living  argument  for  a  culture  lof- 
tier and  deeper  than  that  which  strictly  utilitarian 
theories  would  provide.  Mr.  Lowell  perhaps  over^ 
states  himself,  but  there  is  more  than  a  kernel  of 
truth  in  his  definition  of  a  university  as  '*  a  place 
where  nothing  useful  is  taught ;  but  a  university 
is  possible  only  where  a  man  may  get  his  livelihood 
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by  digging  Sanscrit  roots."  Mr.  Lowell's  gener- 
ous but  just  estimate  of  the  vigor,  ability,  and 
uprightness  of  the  early  Puritans,  and  his  brief 
but  not  superficial  sketch  of  the  influence  of  Har- 
vard in  the  past,  will  not  have  escaped  the  atten- 
tion of  any  who  have  read  the  oration.  Speaking 
for  that  class  of  educated  men  who,  while  not  be- 
hind the  times,  are  not  radical,  Mr.  Lowell  uttered 
some  weighty  and  eloquent  words  concerning  the 
study  of  Greek.  Speaking  of  the  Greeks,  the 
orator  continued,  *'  If  their  language  is  dead,  yet 
the  literature  it  enshrines  is  crammed  with  life  as 
perhaps  no  other  writing,  except  Shakspeare*s,  ever 
was  or  will  be.  It  is  as  contemporary  with  to- 
day as  with  the  ears  it  first  enraptured,  for  it  ap- 
pears, not  to  the  man  of  then  or  now,  but  to  the 
entire  round  of  human  nature  itself.  Men  are 
ephemeral  or  evanescent ;  but  whatever  page  the 
authentic  soul  of  man  has  touched  with  her  im- 
mortalizing finger,  no  matter  how  long  ago,  is 
still  young  and  fair  as  it  was  to  the  world^s  gray 
fathers.  Oblivion  looks  in  the  face  of  the  Grecian 
muse  only  to  forget  her  purpose."  Then,  too,  his 
description  of  what  a  diploma  should  stand  for 
was  exceedingly  happy.  •*  Let  it  [Harvard]  con- 
tinue to  give  such  a  training  as  will  fit  the  rich  to 
be  trusted  with  riches,  and  the  poor  to  withstand 
the  temptations  of  poverty.  Give  to  history,  give 
tof)oIitical  economy,  the  ample  verge  the  times 
demand,  but  with  no  detriment  to  those  liberal 
arts  which  have  formed  open-minded  men  and 
good  citizens  in  the  past,  nor  have  lost  the  skill  to 
form  them.  Let  it  be  our  hope  to  make  a  gentle- 
man of  every  youth  who  is  put  under  our  charge, 
not  a  conventional  gentleman,  but  a  man  of  cul- 
ture, a  man  of  intellectual  resource,  a  man  of 
public  spirit,  a  man  of  refinement,  with  that  good 
taste  which  is  the  conscience  of  the  mind,  and 
that  conscience  which  is  the  good  taste  of  the 
soul."  In  its  calm  and  lofty  eloquence,  its  grace- 
ful and  pungent  diction,  the  oration  was  worthy 
of  the  occasion  that  called  it  forth,  and  will  rank 
among  the  masterpieces  of  American  oratory. 

Not  to  be  behind  the  knights  of  labor,  the 
trades-imionists  propose  to  hold  a  national  council 
for  organization  and  discussion.  The  call  for  the 
council  has  been  issued  to  all  the  trades-unions  in 
the  United  States  and  Canada,  and  the  meeting 
will  be  held  at  Ck>lumbus,  O.,  on  Dec.  8.  The 
basis  of  representation  is  to  be  one  delegate  from 
every  national  or  international  union  of  less  than 
four  thousand  members,  two  delegates  from  every 


union  having  more  than  four  and  less  than  e^t 
thousand  members,  and  one  additional  delegate 
for  each  additional  four  thousand  members ;  bat 
no  trades-union,  not  organized  for  at  least  three 
months  prior  to  the  session  of  the  convention, 
can  be  represented.  The  call  for  the  meeting  sets 
forth  as  its  objects,  establishment  of  a  trades- 
congress  for  the  formation  of  trades-unions  and 
the  encouragement  of  the  trades-union  movement 
in  America ;  the  organization  of  trades-assemblies, 
trades-councils,  or  central  labor-unions  in  every 
city  in  America ;  the  founding  of  state  trades- 
assemblies  or  state  labor-congresses  to  influence 
state  legislation  in  the  interest  of  the  working 
masses ;  the  establishment  of  national  and  inter- 
national trades-unions,  based  upon  the  strict  rec- 
ognition of  the  autonomy  of  each  trade,  and  the 
promotion  and  advancement  of  such  bodies;  an 
American  federation  or  alliance  of  all  national  and 
international  trades-unions,  to  aid  and  assist  each 
other,  to  secure  national  legislation  in  the  inter- 
est of  the  working  people,  and  to  influence  public 
opinion  by  peaceful  and  legal  methods  in  favor 
of  organized  labor  ;  to  aid  and  encourage  the  labor 
press  of  America,  and  to  disseminate  tracts  and 
literature  on  the  labor  movement. 


Dr.  J.  E.  Winters  of  New  York,  in  a  paper 
read  before  the  Academy  of  medicine,  condemned 
in  no  mild  way  the  practice,  now  so  common 
among  society  women,  of  employing  wet-nurses 
instead  of  themselves  performing  the  duties  of  a 
mother.  He  proves  most  satisfactorily  that  the 
practice  is  not  only  demoralizing,  but  actually  in- 
creases the  mortality  among  infants,  and  is  often 
the  channel  through  which  diseases  of  a  most 
loathsome  nature  are  contracted.  Dr.  Winters 
informs  us  that  Queen  Victoria  was  nursed  by  her 
mother,  the  Duchess  of  Kent,  and  in  her  turn  has 
performed  the  same  ofiice  for  her  nine  children. 
The  lives  of  nine-tenths  of  the  wet-nursed  children 
are  purchased  at  the  expense  of  the  lives  of  other 
children.  The  practice,  therefore,  of  placing 
children  to  dry-nurse,  either  in  families  or  institu- 
tions«  in  order  that  the  mother  may  go  as  wet- 
nurse,  he  regards  as  iniquitous.  He  sums  up  his 
argument  in  the  following  language:  "Briefly, 
then,  we  usually  select  a  hireling  to  perform  the 
mother's  most  sacred  duty ;  one  who  occupies  the 
lowest  place  in  the  social  scale,  and  in  whom  there 
is  an  absence  of  moral  qualities ;  usually  one  who 
has  been,  in  some  degree  at  least,  a  prostitate ; 
one  who  can  forsake  her  own  child,  and  take  a 


NovsMBXR  19,  1086.] 


SCIENGE. 


447 


stranger's  to  her  breast ;  one  who  can  witness  the 
gradual  starvation  and  death  of  her  own  child, 
and  who  may  be  a  double  murderess  by  poisoning 
her  foster-child  with  opiates  or  alcohol.  If,  after 
being  nourished  from  such  a  fountain,  our  child  is 
perverse,  fro  ward,  insolent,  and  has  no  regard  for 
truth,  who  is  accountable?  Is  not  the  mother, 
who  deprived  him  of  her  own  pure,  untainted 
breast,  and  who  purcliased  for  him  instead  a  jk)!- 
luted  and  debauched  stream  ?  "  It  is  lamentable 
that  a  system  so  i)ernicious  and  injurious  to  the 
best  interests  of  society  should  be  tolerated,  and 
even  encouraged,  by  the  most  eminent  and  honor- 
able me  miners  of  the  medical  profession.  Dr. 
Winters  deserves  the  thanks  of  all  right-minded 
persons  for  the  able  and  convincing  manner  in 
which  he  puts  his  arguments,  and  it  is  to  be  hoped, 
that,  attention  having  been  thus  directed  to  what 
may  be  regarded  as  a  great  and  growing  evil,  this 
abominable  practice  which  he  so  justly  condemns 
may  be,  to  some  degree  at  least,  mitigated  and 
lessened. 


It  appears  to  us  that  the  New  York  county 
medical  society,  in  its  efforts  to  prevent  quack- 
ery, is  in  danger  of  estranging  many  mem- 
bers of  the  medical  profession  who  have  thus  far 
given  it  their  cordial  support.  The  law  of  1880, 
requiring  the  registration  of  physicians  in  the 
office  of  the  clerk  of  the  county  in  which  they  in- 
tend to  practise,  would  not  have  been  enacted 
without  such  opposition  as  would  in  our  judgment 
have  been  fatal,  had  it  been  known  that  regular 
physicians,  whose  professional  attain  meats  were 
unquestioned,  would  be  arrested  and  imprisoned, 
if,  having  registered  in  one  county  in  the  state, 
they  should  commence  practice  in  another  county 
without  registering  again.  And  yet  this  has  been 
done  in  the  case  of  a  regular  graduate  of  medi- 
cine, who,  having  practised  for  eight  years  in 
Richmond  county,  removed  to  New  York  City, 
and  entered  practice  there,  neglecting  to  register 
his  name  anew.  It  is  absurd  as  a  matter  of  com- 
mon sense  that  registration  in  one  county  should 
not  be  sufficient,  rather  than  that  a  man  should  be 
required  to  register  in  all  the  counties  of  the  state 
if  he  desired  to  practise  in  them  ;  and,  as  appears 
from  an  unwritten  opinion  given  by  two  judges 
of  the  supreme  court  of  this  state,  it  is  equally 
absurd  as  a  matter  of  law.  As  a  matter  of  fact, 
the  practice  seems  to  vary  in  the  different  coun- 
ties, the  clerk  of  Kings  county  refosing  to  allow 
the  re-registration  of  a  physician  who  is  already 


registered  elsewhere  in  the  state.  In  the  case  to 
which  we  refer,  where  a  physician  was  prosecuted 
by  the  county  society,  we  understand  he  has 
brought  a  suit  against  the  counsel  of  the  society 
who  caused  his  arrest,  for  damages. 

The  statistics  relating  to  the  defective,  de- 
pendent, and  delinquent  classes  collected  in  the 
tenth  United  States  census,  jmd  prepared  for  pub- 
lication by  Mr.  F.  H.  Wines,  editor  of  the  Inter- 
national record  of  charities  and  correction,  have 
been  rea<ly  for  the  press  for  more  than  two  years. 
But  the  reduction  of  the  clerical  force  of  the 
census  bureau  seemed  to  postpone  their  publica- 
tion indefinitely.  Senator  Cullom  of  Dlinois,  how- 
ever, came  to  the  rescue,  and  on  liis  motion  the 
senate  called  for  them,  and  ordered  them  printed 
as  a  senate  document.  It  is  hoped  that  they  will 
be  given  to  the  public  early  in  1887.  This  suggests 
the  reflection  that  the  newly  elected  congress  will 
probably  be  the  one  which  will  have  to  make  pro- 
vision for  the  taking  of  the  eleventh  census,  and  it 
is  not  businesslike  to  have  the  publications  of  one 
census  stringing  along  in  a  go-as-you-please  way 
nntil  the  time  for  the  next  census  comes  round. 

We  had  occasion,  in  a  recent  number  oi  Science 
(p.  488),  to  refer  to  a  new  treatment  for  consump- 
tion, consisting  in  the  inhalation  of  bacteria  in 
the  form  of  spray.  Another  method  of  treatment 
which  is  now  attracting  the  attention  of  physicians 
is  by  injecting  remedies  directly  into  the  lungs  by 
means  of  the  hypodermic  syringe,  the  needle  of 
which  is  passed  through  the  wall  of  the  chest,  the 
effort  being  made  to  apply  the  medicinal  agent  as 
nearly  as  possible  to  the  affected  portion  of  the 
lungs.  Some  very  encouraging  cases  are  reported, 
in  some  of  which  the  improvement  has  been  so 
great  as  almost  to  justify  one  in  speaking  of  them 
as  cures.  Carbolized  iodine  appears  to  have  pro- 
duced the  best  results,  causing  the  complete  ces- 
sation of  cough  and  expectoration,  and  the  further 
progress  of  the  disease. 


A  CIRCULAR  ISSUED  by  the  chief  signal  officer, 
under  date  of  Nov.  10,  announces  that  on  March 
1,  1887,  a  new  system  of  weather-signals  will  be 
adopted  for  general  use  at  local  and  volunteer  dis- 
play stations.  The  new  system  is  based  on  the 
one  in  use  in  Alabama,  and  designed  by  Professor 
Mell,  director  of  the  Alabama  weather-service :  it 
is  of  four  flags,  — a  square  white  flag,  for  clear  or 
fair  weather ;  a  sqaare  blue  flag,  for  rain  or  snow ; 
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a  triangular  black  flag,  for  temperature,  to  be 
hoisted  above  the  other  flag  for  higher  temper- 
ature, below  for  lower  temperature  ;  and  a  square 
white  flag,  with  square  black  centre,  for  a  cold 
wave,  as  at  present.  When  suspended  from  a 
horizontal  pole  or  rope,  a  small  white  streamer 
will  be  used  to  indicate  the  end  from  which  the 
flags  are  to  be  read.  This  system  of  signals 
is  superior  to  the  Ohio  system, — red  and  blue, 
sun,  star,  moon,  —  now  in  general  use,  by  reason 
of  its  simplicity,  visibility,  and  cheapness ;  and 
the  absence  of  red  among  its  colors  removes  the 
objection  that  many  railway  managers  have  felt 
to  the  display  of  the  other  signals  on  the  sides  of 
cars. 


THE  FALL  MEETING  OF  THE  NATIONAL 

ACADEMY. 

The  semi-annual  meeting  of  the  National  acad- 
emy of  sciences  was  held  Nov.  9-11,  1886,  in  Bos- 
ton. By  the  kindness  of  the  Massachusetts 
institute  of  technology,  the  academy  was  accom- 
modated in  its  spacious  buildings  on  Boyli^ton 
Street.  More  than  half  the  members  of  tlie  acad- 
emy were  present,  the  number  being  larger  than 
usual,  owing  to  the  interest  taken  by  many  in  the 
two  hundred  and  fiftieth  celebration  of  tlie  found- 
ing of  Harvard  college,  which  event  was  cele- 
brated on  the  preceding  da}  s.  The  only  business 
of  general  interest  related  to  the  publication  of 
the  annual  volumes  of  memoirs.  The  president 
announced  that  the  text  of  vol.  iii.  was  nearly  all 
printed,  and  that  authors  are  cautioned  to  see  that 
the  manuscript  and  illustrations  are  always  in 
proper  shape,  and  complete  for  the  printer  when 
handed  in  to  congress  early  in  December  of  each 
year,  as  otherwise  they  are  likely  to  be  rejected. 
Of  the  scientific  papers  read,  a  full  list  of  which 
is  given  on  another  page,  we  liote  the  follow- 
ing:— 

S,  P.  Langley,  in  a  paper  on  *  The  solar-limar 
spectrum,*  stated  that  for  some  years  past  we 
have  suspected,  but  never  actually  been  able  to 
demonstrate,  the  existence  of  radiations  from  the 
sun  of  wave-lengths  greater  than  three  microns, 
and  have  been  in  doubt  whether  our  atmosphere 
had  entirely  absorbed  these  if  they  really  existed, 
or  whether  they  were  absorbed  already  in  the 
sun*s  atmosphere  and  never  reached  ours  at  all. 
He  has  during  the  last  year  shown  that  the  former 
hypothesis  is  more  probable,  and  that  the  trouble 
lay  partly  in  the  fact  that  the  terrestrial  absorp- 
tion here  was  almost  total ;  partly  in  the  apparatus, 
wherein  diffused  solar  radation  of  shorter  wave- 
lengths entirely  obscured  the  almost   infinitely 


feeble  portion  of  these  longer  waves,  which  onr 
atmosphere  had  in  fact  transmitted.    By  the  use 
of  very  perfect  rock-salt  trains,  and  by  an  elabo- 
rate device  for  sifting  out  extraneous  radiations,  he 
has  now  been  able  to  show  the  existence  of  cer- 
tain of  the  longer  solar  waves,  even  down  to  the 
extreme  length  of  seventeen  microns,  to  which 
waves  lamp-black  is  as  transparent  as  glass  is  to 
the  shorter  or  light  waves.    This  selec^tive  absorp- 
tion of.  lamp-black  has  been  before  surmised,  but 
its  existence  to  this  degree  is  a  new  fact.     On  ex- 
amining the  radiation  of  the  moon.  Laogley  finds, 
in  spite  of  the  feeble  heat,  some  of  these  long 
waves  more  easily  distinguished  than  in  solar  ra- 
diation, owing  to  the  fact  that  in  the  case  of  the 
moon,  whose  radiation,  he  observes,  is  mainly  dark 
heat  of  these  very  great  wave-lengths,  he  is  not 
troubled  with  the  enormous  disturbances  due  to 
the  diffusion  of  the  intense  shorter  waves  in  the 
case  of   the   sun.      He   states  then    that  there 
is  found,  by  the  aid  of  the  rock-salt  trains,  a 
minute  amount  of  solar  heat  between  three  and 
five  microns,  below  which  the  cold  bands  which 
have  been  grow^ing  closer  and  closer,  and  letting 
less  and  less  heat  between  them,  practically  co- 
alesce into  one  almost  unlimited  cold  band,  extend- 
ing to  eleven  microns;  and  that  probably  the  earth's  ■ 
atmosphere  absorbs  pi*actically  all  the  solar  radi- 
ation between  1\vq  and  eleven  microns,  and,  in- 
deed, beyond ;  except  that  there  is  one  band  of 
most  feeble  transmission  from  this  point  to  about 
sixteen  microns.      This  transmission  is  here    so 
feeble  that  the  energy  of  the  strongest  radiations 
in  this  latter  part  of  the  normal   spectrum   is 
less   than    one    one- thousandth  of    that   in    the 
visible  region,  and  the  total  radiation  here  even 
less   in    proportion    to    that  in  regions  already 
known. 

Tliese  new  researches,  then,  while  enlarging 
the  extent  to  which  the  solar  infra-red  spectrum 
has  been  examined,  to  the  great  probable  length 
of  over  seventeen  microns,  and  while  confirming 
the  previously  announced  fact  that  almost  no  solar 
heat  reaches  us  in  this  region,  are  chiefly  inters 
esting  in  their  bearing  on  the  question  of  the 
transmissibility  of  our  atmosphere,  and  as  show- 
ing that  its  apparent  action  in  allowing  lunar 
heat  to  pass  where  no  solar  heat  was  found  is 
consistent  with  the  possible  existence  of  the  latter, 
outside  our  atmosphere,  of  every  wave-length. 
Professor  Langley*s  researches  on  lunar  heat  are 
not  complete^!,  but  he  announced  the  conclusion 
as  probable  that  the  temperature  of  the  moon's 
sunlit  surface  is  neither  as  high  as  assumed  bj 
Lord  Rosse  nor  as  low  as  he  himself  was  once  in- 
clined to  think,  and  probably  may  be  little  higher 
than  that  of  melting  ice. 
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T.  Sterrj  Hunt  read  a  paper  on  *  A  basis  for 
chemistry.'  Herein  he  resumed  the  conclusions 
of  a  series  of  pai)er8  on  chemical  philosophy  from 
1848  to  1886.  He  defined  chemical  changes  as 
interpretation  or  differentiation  resulting  in  new 
species ;  diBtingui*«hed  in  the  chemical  process 
metagenesis  and  metamorphosis,  the  latter  embra- 
cing homogeneous  changes  only  ;  sought  to  define 
the  limits  between  chemistry  and  dynamics,  and 
to  exclude  the  atomic  hy|)othesis  from  the  former ; 
discussed  the  genesis  of  chemical  species  from 
a  primal  element ;  maintained  that  not  only  solu- 
tion but  fusion,  solidification,  volatilization,  and 
condensation  are  chemical  processes,  liquid  and 
solid  species  being  polymers  of  their  respective 
va[)ors  ;  and  showed  that  the  law  of  homologous 
or  progressive  series  extends  to  mineral  species, 
as  oxides  and  silicates,  which  are  not  only  of 
high  e(iuivalent  weights  and  complex  formulas, 
but  are  jwlymers  whose  degree  of  condensation  it 
is  possible  to  fix.  The  values  got  by  dividing  the 
received  equivalents  (hydrogen  being  unity)  by 
the  density  (water  being  unity)  represent,  not  the 
volumes  of  molecules,  but  the  contraction  in  pass- 
ing from  the  gaseous  to  the  solid  or  liquid  state, 
being  the  reciprocals  of  the  coefficients  of  con- 
densation. Water,  whose  density  at  +4°  is  1,000 
(being  formed  by  the  condensation  of  1,6*38  vol- 
umes of  steam  at  100°,  with  an  equivalent  weight 
of  17.9633,  to  a  single  volume  at  the  same  temper- 
ature), has  itself  an  ecjuivalent  weight  of  29.244  in- 
stead of  29.804  (which  corresponds  to  H,0  =  18), 
as  given  by  the  author  in  Science  for  Sept.  10, 
1886.  From  this  figure  the  equivalent  weights  of 
all  spheres  whose  specific  gravities  are  known 
may  b^  calculated  ;  the  law  of  volumes  being 
universal,  and  extending  alike  to  gases  and 
vapors,  to  liquids  and  solids. 

F.  W.  Putnam,  in  a  paper  on  *  Archeological 
explorations  in  the  Little  Miami  valley,*  illustrated 
by  elaborate  drawings  and  photographs,  showed 
that  the  exhaustive  method  adopted  during  the 
past  five  years  is  the  only  one  that  can  possibly 
give  results  of  any  value  relative  to  the  early  oc- 
cupants of  this  continent.  Professor  Putnam's 
resecurches  show  that  there  have  been  at  least  two 
types  of  people,  —  first,  those  whose  graves  are 
the  so-called  ash-pits ;  second,  those  who  built 
great  mounds  over  the  remains  of  their  chiefs  and 
great  leaders,  wliile  the  mass  of  the  common  people 
were  buried  in  trenches  lately  discovered  by  him. 
Both  these  occupied  the  central  regions,  and  were 
spreading  northward  when  they  were  met  and 
overthrown  by  the  Indian  races  of  modern  times, 
who  have  spread  from  east  to  west.  Professor 
Putnam's  paper  was  but  a  small  selection  from 
the  large  Yolume  now  preparing  by  him. 


E.  C.  Pickering  read  a  paper  on  the  *  Draper 
memorial  photographs,'  in  which  he  stated  that 
photographs  of  the  spectra  of  the  stars  had  been 
studie<l  by  himself  first  with  a  small  telescope,  the 
exposures  lasting  generally  five  minutes,  next  with 
a  larger  telescope,  and  finally  with  the  magnifi- 
cent eleven-inch  glass  belonging  to  Dr.  Draper, 
and  loaned  by  his  widow,  in  front  of  which  are 
placed  two  wedges  or  prisms  of  glass  eleven 
inches  square,  and  whose  construction  must  be 
considered  as  the  greatest  triumph  hitherto  at- 
tained by  the  opticians.  With  this  latter  appa- 
ratus, which  has  now  been  iiy^^peration  only  a 
few  weeks,  photographs  of  the  stellar  spectra 
liave  been  made  by  exposures  of  from  five  minutes 
up  to  one  hour.  The  bright  and  dark  lines  in 
these  photographs,  as  shown  by  high  magnifying 
powers,  are  to  be  counted  by  hundreds  testifying 
to  the  wonderful  perfection  of  the  optician's  work, 
and  give  us  for  the  first  time  assurance  that  the 
problem  of  the  movement  of  the  fixed  stars  to  and 
from  the  earth  can  now  be  attacked  with  hopes 
of  success.  By  means  of  the  lantern.  Professor 
Pickering  showed  upon  the  screen  the  result  of 
some  of  his  most  recent  photograplis,  among 
them  the  entire  group  of  the  Pleiades,  in  which 
the  agreement  among  the  spectra  of  certain  stars 
strongly  confirmed  the  results  announced  by  Dr. 
EUkins  as  to  their  physical  connection. 

C.  Abbe,  in  a  paper  on  *  The  question  of  barom- 
eter exposure,'  stated  tliat  the  infiuence  of  the 
wind  upon  the  barometer  is  not  a  new  question, 
but  has  long  since  been  recognized  as  an  impor- 
tant matter.  Its  actual  treatment  had,  however, 
been  so  difficult  as  to  lead  to  its  neglect.  This  ia 
one  of  a  series  of  difficult  questions  in  aero- 
dynamics which  are  intimately  connected  with 
each  other.  For  instance :  the  rain-gauge  is  an 
obstacle  to  the  wind ;  the  currents  about  its 
mouth  deflect  the  rain  ;  the  proper  gauge  must  be 
so  constructed  that  there  shall  be  no  currents 
about  its  mouth ;  the  best  gauge  has  the  least  de- 
flection. On  the  othei:  hand,  a  cowl  on  a  chim- 
ney-top to  increase  the  draught  or  ventilation  ia 
an  obstacle  to  the  wind,  so  arranged  that  it  shall 
give  the  greatest  disturbance :  its  province  is  to 
diminish  the  static  pressure  at  the  top  of  the 
chimney,  and  allow  the  static  pressure  in  the 
room  below  to  push  the  air  upward.  Elaborate 
experiments  on  this  subject  were  made  in  Boston 
in  1848,  and  the  apparatus  is  still  preserved  by 
the  chairman  of  the  committee,  Dr.  Morrill  Wy- 
man  :  illustrations  of  their  results  were  given  bj 
the  author.  The  problem  of  measuring  the  force 
of  the  wind  is  very  distinct  from  that  of  measur- 
ing the  Yelocity,  since  the  force  varies  with  the 
shape  of  the  obstacle  and  its  sise.    lUustrationB  of 
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Tarious  apparatus  and  results  were  given.  If  now 
a  barometer  could  be  carried  along  with  the  wind, 
it  would  indicate  the  static  pressure  within  that 
mass  of  moving  air ;  but  as  soon  as  the  barometer 
is  fixed,  it,  or  the  building  within  which  it  is  con- 
tained, becomes  an  obstacle,  and  a  dynamic  effect 
is  added  to  the  static  pressure.  A  barometer  on 
the  windward  side  of  an  obstacle  gives  too  high, 
and  on  the  leeward  side  too  low,  a  result.  Our 
only  practicable  method  of  determining  the 
static  pressure  is  to  measure  these  two  compound 
results  relative  to  any  obstacle,  and  then  from 
theory  or  expeiflhent  obtain  a  third  relation  be- 
tween the  two  dynamic  effects,  whence  by  elimi- 
nation we  find  the  separate  items.  The  author 
showed  the  application  of  this  idea  to  the  appara- 
tus of  Pitot,  Darcy,  Arson,  and,  further,  that  the 
simplest  solution  consisted  in  exposing  a  sphere  as 
the  obstacle,  and  measuring  the  pressures  shown 
by  barometers  that  are  connected  by  small  tubes 
with  the  windward  and  leeward  sides  of  the 
sphere,  the  sphere  being  chosen  as  one  of  the  few 
bodies  whose  stream  lines  have  been  satisfactorily 
determined  by  mathematical  analysis. 

Alfred  Russell  Wallace  read  a  paper  on  *  The 
wind  as  a  seed-carrier,^  in  which  he  stated  that  he 
would  by  request  submit  some  ideas  and  ask  for 
data  in  relation  to  the  ability  of  the  winds,  to  ex- 
plain the  known  distribution  of  plants.  He  stated 
that  a  large  number  of  arctic  plants  are  now 
widely  distributed  throughout  the  southern  and 
northern  hemispheres,  so  that  plants  living  in 
New  Zealand,  Australia,  and  extreme  southern 
America,  are  nearly  identical  with  those  in  high 
northern  latitudes,  as  also  with  those  found  on 
the  high  mountains  of  temperate  zones.  These 
occurrences  might  be  explained  by  the  glacial 
epoch,  as  Darwin  suggested,  but  that  no  such 
glacial  epoch  is  known  to  have  occurred  in  the 
torrid  zone.  His  ovra  studies  on  the  fauna  of  the 
islands  of  the  ocean  had  shown  that  a  single  oc- 
currence, under  favorable  auspices,  could  explain 
the  introduction  of  a  new  species  in  any  outof- 
the-way  place,  as  illustrated  by  transfers  of  seed 
by  sea-currents,  by  birds  in  various  ways,  by 
human  agencies,  and  especially  by  the  wind. 
Strong  winds  carry  the  heavier  seeds  short  dis- 
tances, and  drop  them,  to  be  lifted  up  and  carried 
again  on  some  future  occasion ;  but  the  lighter 
seeds,  when  once  elevated,  fall  so  slowly  that  even 
a  moderate  wind  will  carry  them  to  great  dis- 
tances. In  this  way  the  arctic  faima  may  be 
easily  transferred  toward  the  torrid  zone,  and 
possibly  an  occasional  storm  (even  one  in  a  cen- 
tury will  suffice)  may  transfer  the  seeds  across 
the  equator,  so  as  to  initiate  the  spread  of  the 
same  species  in  the  southern  hemisphere. 


THE  HARVARD  CELEBRATION. 

Two  hundred  and  fifty  years  ago  on  the  7th  of 
November,  1636  (new  style),  the  great  and  general 
court  of  the  Massachusetts  Bay  colony  agreed  to 
give  four  hundred  pounds  towards  a  colle^  or 
school.  That  vote  was  the  foimding  of  Harvard 
university, —  a  foundation  which  was,  to  use  Mr. 
Lowell's  words,  '<a  quite  unexampled  thing.'* 
"Surely,"  he  added,  "never  were  the  bases  of 
such  a  structure  as  this  has  become,  and  was 
meant  to  be,  laid  by  a  community  of  men  so  poor, 
in  circumstances  so  unprecedented,  and  under 
what  seemed  such  sullen  and  averted  stars.  .  .  . 
The  prevision  of  those  men  must  have  been  as 
clear  as  their  faith  was  steadfast.  Well  they 
knew  and  had  laid  to  heart  the  wise  man's  pre- 
cept, '  Take  fast  hold  of  instruction  ;  let  her  not 
go,  for  she  is  thy  life.'  " 

The  anniversary  exercises  began  on  Friday, 
when  the  law  school  alumni  listened  to  an  addrras 
from  Oliver  Wendell  Holmes  the  younger,  and 
then  dined  together.  Saturday  was  devoted  to 
the  undergraduates,  —  literary  exercises  and  a 
boat-race  in  the  morning,  with  a  foot-ball  game 
in  the  afternoon.  The  torch-light  procession 
assigned  for  the  evening  of  this  day  was  post- 
poned to  the  following  Monday.  Sunday  the  true 
anniversary  of  the  foundation  was  divided  be- 
tween two  services  in  the  college  cliapel,  in  which 
Presidents  D wight  and  McCk)sh  assisted  Phillips 
Brooks  and  the  university  pastor,  F.  G.  Peabody. 
Sandwiched  in,  as  it  were,  between  these  sacred 
services,  was  a  concert  by  the  Boston  symphony 
orchestra. 

But  Monday  was  the  interesting  day,  the  most 
notable  event  of  which  was  the  splendid  oration 
delivered  by  James  Russell  Lowell,  a  graduate  of 
and  a  professor  in  Harvard  college.  The  theme 
was  one  to  inspire  any  orator,  and  what  an 
audience  was  gathered  to  hear  him  t  The  alumni 
were  out  in  force,  and  filled  every  nook  and 
comer  of  Sanders  theatre,  while  on  the  platform 
was  an  assemblage  of  distinguished  men  such  as 
one  seldom  sees.  First  and  foremost  among  the 
invited  guests  was  the  President  of  the  republic  ; 
and  the  enthusiasm  with  which  Mr.  Cleveland 
was  greeted  showed  that  Harvard  men  appreciate 
true  manliness.  With  him  were  Secretaries  Bay- 
ard, Lamar,  and  Whitney,  while  Endicott  occu- 
pied his  chair  as  a  fellow  of  the  corporation. 
When  the  conferring  of  honorary  degrees  was 
reached,  the  name  of  Lamar  was  found  to  be 
second  on  the  list,  and  the  demonstration  which 
greeted  the  announcement  was  very  marked. 
Among  educators  should  be  mentioned  the  dele- 
gate from  John  Harvard's  college,  Emmanuel, 
and  from  his  university,  Cambridge.    In  truth. 
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Cambridge  was  the  mother  of  the  New  England 
university,  while  from  Emmanuel  came  many  of 
the  most  illustrious  of  the  founders  of  Massachu- 
setts. College  presidents,  too,  were  numerous  ; 
among  the  rest,  Dwight  of  Yale,  Oilman  of  Johns 
Hopkins,  Angell  of  Ann  Arlx)r,  McCo4h  of  Prince- 
ton, Adams  of  Cornell,  and  the  youthful  head  of 
old  Bowdoin,  William  De  Witt  Hyde,  of  the  Har- 
vard class  of  1879.  The  degree  of  doctor  of  laws 
was  conferred  on  most  of  those  who  had  not 
already  received  it,  and  also  on  Leidy  of  Pennsyl- 
vania, Charles  Deane  of  Cambridge,  and  Gilder- 
sleeve  of  Baltimore. 

Mr.  liOweirs  oration  contained  that  happy  mix- 
ture of  wit  and  scholarly  wisdom  so  essential  to  an 
interesting  address.  As  an  example  of  this,  was 
the  remark  that  the  college  buildings,  unlike  those 
of  the  old  country,  never  looked  old,  and  never 
would.  "Time  refuses  to  console  them,"  he  said. 
'*  They  all  look  as  though  they  meant  business,  and 
nothing  more.  And  it  is  precisely  because  this 
college  meant  business,  —  business  of  the  gravest 
import, —  and  did  that  business  as  thorouglily  as 
it  might  with  no  means  that  were  not  niggardly, 
except  an  abundant  purpose  to  do  its  best,  —  it  is 
precisely  for  this  that  we  are  gathered  to-day.'* 
Further  on,  after  describing  the  Puritan  society  of 
the  early  time,  Mr.  Lowell  said,  '*  It  was  a  com- 
munity without  charm,  or  with  a  homely  charm 
at  bt«t,  and  the  life  it  led  was  visited  by  no  muse, 
not  even  in  dream  ;  but  it  was  the  stuff  out  of 
which  fortunate  ancestors  are  made,  and  twenty- 
five  years  ago  their  sons  showed  in  no  diminished 
measure  the  qualities  of  the  breed."  But  the  por- 
tion that  aroused  the  most  enthusiasm  was  at  the 
close,  when  he  referred  to  the  President  of  our 
coimtry.  **  We  have  no  politics  here,"  he  said, 
**  but  the  sons  of  Harvard  all  belong  to  the  party 
which  admires  courage,  strength  of  purpose,  and 
fidelity  to  duty.  ...  He  has  left  the  helm  of 
state  to  be  with  us  here  ;  and  so  long  as  it  is  in- 
trusted to  his  hands,  we  are  sure,  that,  should  the 
storm  come,  he  will  say  with  Seneca's  pilot,  '  O 
Neptune,  you  may  save  mo  if  you  will,  you  may 
sink  me  if  you  will  ;  but,  whatever  happens,  I 
shall  keep  my  rudder  true.' "  Coming  after  this 
oration.  Dr.  Holmes*s  poem  proved  disappointing 
to  many. 

In  the  afternoon  the  alumni  dined  in  the  great 
hall,  and,  after  satisfying  the  inner  man  as  well 
as  they  could,  they  listened  to  more  speeches. 
Especially  deserving  of  remembrance  was  that  of 
President  Angell  of  the  University  of  Michigan. 
In  brief  he  declared  that  all  American  colleges 
were  indebted  to  Harvard  for  <*  her  brave  experi- 
mentations in  college  and  university  problems.  .  .  . 
Especially  under  the  present  vigorous  administra- 


tion, there  have  been  such  exhaustive  study  and 
such  courageous  experimenting,  that  the  excite- 
ment and  stir  have  reached  the  remotest  country 
college  and  the  most  secluded  village  academy.  .  .  . 
This  has  made  an  epoch.  Never  before  did  the 
college  and  the  people  get  so  near  together.  Those 
who  do  not  accept  the  doctrines  in  favor  here, 
and  those  who  do,  are  alike  indebted  to  you,  for 
we  have  all  been  stirre<l." 

While  the  men  were  thus  passing  their  time, 
Mrs.  Eliot  was  introducing  Mrs.  Cleveland  to  the 
ladies  of  Cambridge.  In  the  evening  a  public 
reception  was  held  in  the  Hemenway  gymnasium, 
and  the  festival  so  happily  conceived  and  so  admir- 
ably conducted  was  brought  to  a  close.  Indeed, 
perhaps  not  the  least  fruitful  part  of  the  whole 
celebration  were  the  social  relations  which  were 
begun  or  continued  in  the  hospitable  parlors  of 
the  college  town. 


NOTES  AND   NEWS, 

The  semi-annual  meeting  of  the  trustees  of 
Princeton  college  last  week  was  the  occasion  for 
the  presentation  of  a  report  on  the  state  of  the 
coll^^  by  J^sident  McCosh.  This  year  the  col- 
lege has  more  students  than  any  previous  year  in 
its  history.  Eighty-nine  graduates  are  attending 
classes,  fifty  of  whom  follew  Dr.  McCosh's  lectures 
on  contemporary  philosophy.  The  trustees  adopted 
a  scheme  similar  to  that  in  operation  at  Amherst 
and  Harvard,  by  which  the  students  choose  a 
standing  committee  to  represent  them  in  confer- 
ences with  the  faculty.  This  plan  goes  into  effect 
at  once.  The  plans  of  President  McCosh  looking 
to  the  transformation  of  the  college  into  a 
thorouglily  equipped  university  were  listened  to 
with  approval,  and  referred  to  a  special  committee 
consisting  of  the  standing  committee  on  curricu- 
lum and  two  other  members  of  the  board  of  trus- 
tees. 

—  The  following  is  a  complete  list  of  the  i>aperB 
entered  to  be  read  before  the  National  sciences 
academy  at  the  I'ecent  session  in  Boston,  Nov.  9- 
11  :  S.  P.  Langley,  The  solar-lunar  spectrum  ;  T. 
Sterry  Hunt,  A  basis  of  chemistry ;  Alpheus 
Hyatt,  Primitive  forms  of  Cephalopoda  :  Alpheus 
Hyatt,  A  case  of  evolution  in  the  m ignition  of 
forms  ;  Alpheus  Hyatt.  Lituites  of  the  limestones 
of  Phillipsburg,  Canada ;  F.  W.  Putnam,  Arche- 
ological  explorations  in  the  Little  Miami  valley, 
Ohio,  conducted  by  F.  W.  Putnam  and  C.  L.  Metz ; 
E.  C.  Pickering,  Draper  memorial  photographs  ; 
E.  D.  Cope,  On  lemurine  reversion  in  human  den- 
tition ;  E.  D.  Cope,  On  the  columella  auris  of  the 
tailed  Batrachia  ;  Edw'd  8.  Morse,  Change  in  Mya 
since  the  pliocene  ;    A.  S.   Packard,  The   cave 
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fauna  of  North  America,  with  remarks  on  the 
anatomy  and  origin  of  blind  forms ;  C.  H.  F. 
Peters,  A  chart  of  the  stars  in  the  group  Praesepe ; 
C.  H.  F.  Peters,  A  catalogue  of  stars  from  posi- 
tions in  various  astronomical  periodicals  ;  O.  T. 
Sherman,  A  catalogue  of  bright  lines,  observed  in 
the  atmosphere  of  p  Lyrae  ;  W.  L.  Elkin,  On  the 
relative  motions  of  the  Pleiades  group  deduced 
from  measurements  made  with  the  K5nigsberg 
and  Yale  college  heliometers ;  C.  A.  Young,  Some 
observations  with  Pritchard's  wedge  photometer ; 
C.  Abbe,  The  question  of  barometer  exposure  ;  G. 
W.  Hill,  On  the  construction  of  new  tables  of 
Saturn  ;  R.  Pumpellj,  On  the  relation  of  the 
Green  Moimtain  rocks  to  the  Taconic  ;  T.  Sterry 
Hunt,  Hardness  and  chemical  indifference  in 
solids ;  Alfred  Russell  Wallace,  On  wind  as  a 
seed-carrier  in  relation  to  one  of  the  most  difficult 
problems  in  geographical  distribution  ;  W.  M. 
Davis,  The  mechanical  orginof  the  triassic  mono- 
clinal  in  the  Connecticut  valley. 

—  The  committee  having  in  charge  the  presen- 
tation to  Prof.  Edward  Zeller  of  Berlin,  as  a  com- 
memoration of  the  fiftieth  anniversary  of  his  at- 
tainment of  his  doctorate,  of  the  bust  of  the  cele- 
brated historian  and  philosopher  himself,  moulded 
by  Professor  Scbaper,  met  and  presented  the  bust 
to  Professor  Zeller  on  Oct.  81.  On  the  long  list  of 
subscribers  to  the  commemoration  are  a  number 
of  English  and  American  professors  and  students 
of  philosophy,  among  them  those  of  President 
Angell  of  the  University  of  Michigan,  Professor 
Bain  of  Aberdeen,  President  Bascom  of  the 
University  of  Wisconsin,  Professor  Burt  of  Ann 
Arbor,  Dr.  Nicholas  Murray  Butler  of  Columbia 
college,  Prof.  Edward  Caird  of  Glasgow,  Prof.  G. 
H.  Howison  of  the  University  of  California,  Prof. 
T.  H.  Huxley  of  London,  Prof.  Benjamin  Jowett 
of  Oxford,  Prof.  George  T.  Ladd  of  Yale  college, 
Dr.  James  Martineau  of  London,  Prof.  George  S. 
Morris  of  Ann  Arbor,  Prof.  George  H.  Palmer  of 
Harvard  college,  Prof.  W,  H.  Payne  of  Ann  Arbor, 
ex-President  Noah  Porter  of  Yale,  President 
Robinson  of  Brown  university,  Prbf.  J.  G.  Schur- 
man  of  Cornell  university,  and  Prof.  C.  W. 
Shields  of  Princeton  college. 

—  Appalachia,  vol.  i.  No.  1,  has  been  repub- 
lished, and  copies  will  be  furnished  by  the  sales- 
agents,  W.  B.  Clarke  &  Carruth,  Boston,  Mass. 

—  The  London  literary  journals  announce  that 
two  interesting  manuscripts  have  lately  been  pre- 
sented to  the  British  museum  by  her  majesty*s 
consul  at  Chungking,  China.  The  larger  of  the 
two  fills  seventy-three  folios,  and  is  in  the  Lolo 
oharacter,  being  written  in  verse  of  five  characters 


to  a  line.  The  smaller  one  is  of  thirteen  folios* 
and  is  in  the  writing  of  the  Shin-kia,  a  Shan  tribe 
of  the  southern  portion  of  the  province  Kwei- 
chow.  This  is  the  first  specimen  of  the  writing- 
of  this  tribe  to  reach  Europe.  The  characters  are 
adaptations  of  contracted  forms  of  an  early  kind 
of  Chinese  writing,  with  an  admixture  of  pic- 
torial signs.  The  work  is  one  on  divination,  each 
sentence  closing  with  words  of  good  or  evil 
augury. 

—  Previous  to  1879  typhoid-fever  was  very  prev- 
alent in  Vienna,  Austria.  At  that  time  the 
drinking-water  was  the  water  of  the  Danube.  In 
that  year  a  new  source  for  the  city's  water  waa 
drawn  upon,  and  since  then  the  disease  has  very 
much  decreased. 

—  The  citizens  and  authorities  of  Chicago  are 
very  much  interested  at  the  present  time  in  the 
solution  of  the  problem  of  preventing  the  further 
contamination  of  the  water-supply  of  that  city. 
The  plan  which  seems  to  promise  the  best  results 
is  to  divert  all  the  sewage  from  the  lake  to  the 
river,  and  to  pump  from  the  river  into  the  canal 
12,000  cubic  feet  per  minute  for  every  1,000  of  the 
population.  The  report  of  Dr.  Ranch,  submitted 
to  the  Illinois  state  board  of  health  at  its  last 
meeting,  shows  that  by  the  adoption  of  such  a 
plan  the  water  of  the  lake  would  be  in  all  respects- 
adapted  for  domestic  purposes,  and  would  be  en- 
tirely free  from  contamination,  while  at  the  same 
time  no  contamination  will  result  in  the  water  of 
the  river  at  points  where  other  cities  take  their- 
water-supply. 

—  The  Russian  government  is  about  to  have 
constructed  a  petroleum  pipe-line,  with  a  capacity 
of  160,000,000  gallons  of  oil  a  year,  extending  from 
Baku,  on  the  Caspian,  to  the  Black  Sea,  a  distance 
of  about  six  hundred  miles. 

—  Mr.  Daniel  G.  Brinton  has  been  elected  pro- 
fessor of  American  linguistics  and  archeology  in 
the  University  of  Pennsylvania. 

—  A  lady  aged  sixty-two  had  for  many  years 
suffered  from  neuralgia  of  the  face  and  ear,  and 
had  also  had  an  abscess  form  in  the  right  ear.  She 
subsequently  contracted  what  she  supposed  was  a 
severe  cold  in  the  head,  and,  while  blowing  the 
nose  forcibly,  expelled  what  proved  to  be  a  wis- 
dom-tooth. She  remembered  that  some  thirty 
years  before,  she  had  suffered  from  '  cutting  a  wis- 
dom-tooth,' but  she  was  at  that  time  relieved  with* 
out  the  appearance  of  the  tooth.  It  doubtless 
found  its  way  upward  into  the  upper  jaw,  and 
finally  liberated  itself  by  ulceration  through  the 
nose  in  the  manner  described. 

—  From  a  series  of  experiments  by  Zott,  ot 
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Munich,  it  would  appear  thnt  gold-beat«T'e  skin  is 
a  much  betk^r  dlnlyzer  tlian  parchment  paper,  bo 
extcnnivfty  employed  for  that  purpose  in  chemi- 
cal and  other  Inboratorjcs.  TakiiiK  gold-beater'8 
skin  aa  the  unit,  Ziitt  ascribcfl  the  (ollowing  figures 
of  efTectivenem  to  the  Bubetancea  named  ;  gold- 
beater's skill.  1  :  Biiw-bladdcr,  0.7  ;  parchment 
paper,  0..?;  leather  3  mm.  thick,  0.03  ;  caoutchouc, 
0.001.  Porous  earthenn^are  cells,  employed  as 
dialyz^rs,  are  but  one-sixtieth  as  effective  as  gold- 
beater's skin. 

— T.  B.  Stowell,  Ph.D.,  in  a  paper  read  beroro 
the  American  philosophical  society,  has  given  in  a 
most  contise  and  thoroug:h  manner  the  anatomy 
of  the  trifceniinouH  nerve  of  the  domestic  cat.  Dr. 
Stowell  haa  in  tliis  contribution  to  compomtire 
neurology  cleared  up  many  points  which  have 
hitherto  been  obacure.  and  has  thus  inrtirectly 
been  of  great  sorvipe  iii  studentt  of  human  physi- 
ology. His  paper  on  the  vaf^us  nerve  in  the  same 
animal,  read  l>efore  the  sauie  society  some  years 
ago,  was  equally  valuable,  and  together  they  will 
have  an  important  bearing  on  the  future  of  neu- 
rological science. 

—  Professor  Vogel  calls  attention  to  the  effect 
upon  plants  of  growing  them  under  unnatural  con- 
ditions. He  states  the  heuilook  does  not  produce 
Conine  in  Scotland,  and  that  the  cinchona  planta 
will  not  yield  quinine  when  grown  in  hot-houses. 
He  finds  that  tannin  is  produced  in  greatest  quan- 
tity in  those  which  have  hod  a  full  supply  of 
direct  sunlight. 

—  Dr.  Shoemaker  of  Philadelphia  records  in  the 
Therapeutic  gazette  his  experiences  under  the  in- 
fiuence  of  ether.  In  the  first  period,  which  was 
brief  and  without  excitement,  he  was  able  to  ask 
a  rational  question  about  the  sheet  with  which  he 
was  to  be  covered  ;  but  immediately  thereupon 
control  over  the  vocal  apparatus  waslost.  Of  this 
be  was  conscious.  Then  came  the  second  or  un- 
conscious period.  Throughout  this  time  there  was 
present  the  single  impression  of  "  two  enilleas 
parallel  lines  in  swift  longitudinal  motion,  each 
line  being  deflected  at  a  certain  point  to  form  a 
wave."  All  this  was  set  on  a  misty  background, 
showing  little  of  the  lines  at  once,  though  the 
lower  line  was  clearly  moving  from  left  to  right. 
The  lower  line  gave  ascending  waves,  which  inter- 
sected with  the  descending  waves  of  the  upper 
line.  There  was  also  a  law  but  distinct,  constant 
whir,  OS  if  due  to  the  running  lines.  These  lines 
occupied  the  whole  mental  field.  There  were  no 
visions,  no  dreams  of  past  experiences,  not  < 
conception  aa  to  what  being  it  was  that 


being.  All  trace  of  personality  was  gone.  Then 
the  lines  began  to  move  irregularly  :  the  palient 
drew  a  deep  breath  ;  it  dawneil  upon  him  tliat  he 
was  looking  at  the  lines,  and  the  third  period  (of 
recovery)  was  begun.  Then  came,  in  an  order 
which  could  not  be  remembered,  a  series  of  curious 
impressions.  He  felt  that  he  had  glimp3c<l  the 
eHsentiol  nature  of  human  existence.  Tlie  tines 
were  the  existence  of  the  pou),  of  his  soul  ;  and 
the  waves  were  his  animal  life,  and  were  thus  a 
temporary  modiHoation  of  »  primary  condition. 
The  idea  was  felt  to  be  new  and  important,  and 
ought  by  all  means  to  be  remembered.  But  the 
attempt  was  in  vain  ;  there  was  a  spiritual  power 
controlling  him  and  preventing  it.  Though  an 
unimaginative  man,  it  took  days  to  shake  off  the 
feeling  that  another  phase  of  existence  had  been 
revealed. 

—  The  accompanying  cut  illustratPS  a  meteoro- 
logical observatory  for  automatic  instruments, 
erected  by  Hr.  W.  H.  Childs  last  Hay  on  Mount 


'Wantaatiquet,  over  the  eastern  side  of  the  Con- 
necticut River,  opposite  Brattleboro',  Vt       It  is 
garding  the  two  lines,  or  that  then  wu  any  audi      1,080  feet  above  tbe  river,  or  aboat  1,000  (eet 
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«boTe  sea-level.  Tbe  wind- vane  turns  tbe  pointer 
on  tfae  dial  (seven  feet  in  diameter)  so  that  the 
wind -direction  can  be  read  witli  a  glaaa  from  the 
town  below.  The  Bobinson  anemometer  \a  con- 
nected b;  wire  with  Hr.  Child's  office,  where  it 
has  made  conlinuous  record  since  June  1.  During 
tbe  summer,  there  has  been  a  Draper  thermograph 
belonging  to  tbe  New  England  meteorological  Bo- 
ciet;  tustde  tbe  shelter,  and  a  coiresponding  in- 
strument belonging  [o  Mr.  Childs  in  the  town  be- 
Jow.  Next  summer  it  is  proposed  to  add  sel/-re- 
coiding  instruments o/ tfae  Richard-[r6ree  pattern. 
Duiing  the  winter,  the  weekly  ascents  of  the 
mountain,  required  for  attention  to  liie  thermo- 
graph, have  to  be  given  up. 

—  M.  Heguin  claims  to  be  able  to  determine  the 
date  of  death  b;  studying  the  generations  of 
Acarina  which  have  been  at  work  upon  the  body. 
Brouai^el  produced  the  cadaver  of  a  joung 
woman  before  the  French  academy  of  medicine, 
which  bad  lain  in  a  cellar  for  a  year.  He  was 
able  to  trace  five  different  species  of  Acarina,  and 
tbe  order  of  succession  and  duration  of  each 
species.  He  found  dermestes  sarcojdiagu?,  lati- 
cms,  and  lucina  cadaverina.  One  siXK'ies  con- 
sumes the  fatty  acids,  another  absorbs  the  fluids, 
and  each  dies  wlien  itx  work  is  ended.  The 
period  of  life  of  each  in  summer  is  from  six  to 
eight  weeks.  In  a  case  of  murder  in  which  the 
remains  of  the  victim  were  discovered  in  a  gar- 
den, Meguin  was  able  to  establish  the  dale  of 
burial  with  great  accuracy.  Tlie  value  of  these 
obeervaliims  and  deductions,  if  conRrmi-d,  can- 
not be  overestimated,  as  hardly  a  month  passes 
without  the  discovery  of  a  murdered  body,  and  in 
the  course  of  tbe  proeecution  the  probable  date  of 
death  is  always  an  important  factor.  So  far  as 
we  know,  no  one  has  taken  up  this  nork  of  Me- 
guin,  Brouardel,  and  Laboutbene  in  thia  country, 
and  yet  it  would  seem  that  no  fleld  otTers  more 
inducements  to  the  medico-legal  expen  than  the 
one  just  opened  by  these  enterprising  French 
savants. 

—  Dr.  Lemuseai),  ia  LemoniteuT  dupracticien, 
gives  a  rvsurne  of  the  progress  made  in  the  ex- 
amination of  blood  and  its  detection  during  the 
last  fifty  years.  At  the  present  time  there  are 
four  methods  employed  for  the  determination  of 
the  presence  of  blood.  The  Bret  is  that  by  means 
of  the  haeniatine  crystals,  due  to  Teichman,  and 
improveii  by  Struve  and  Morache.  Tlie  second 
method  is  spectroscopic  examination.  The  third 
is  that  of  Taylor,  consisting  in  the  employment  of 
tincture  of  guaiacum,  which,  combined  with  the 
-essence  of  turpentine  or  ozonized  ether,  yields  a 
beautiful  blue  color  if  blood  be  preBent     ^le 


fourth  is  microscopic  examination.  Id  refeiena 
to  the  possibility  of  determining  whether  a  givn 
specimen  of  blood  is  human  or  not,  Vitiet  says  it 
remains  imjKMeitilc  to  assert  with  poeitivenw 
that  a  blood-stain  is  formed  of  human  blood.  ]| 
is  in  certain  cases  only  adoiissible  to  say  that  ii 
may  be  caused  by  human  blood.  Sometimes  il 
can  be  affirmed  that  the  stain  is  of  the  blood  of 
some  other  kind  of  mammalia,  but  not  of  mu : 
but  in  oriler  to  justify  this  opinion  it  will  be  ne«»- 
sary  thnt  theblood-corpusclesof  the  alleged aoimil 
be  much  smaller  than  those  of  man. 

—  Dr.  Tipton  of  Selma,  Ala.,  in  the  Santfano*. 
gives  some  very  interesting  facts  and  flguiea,  tbt 
result  of  his  life  among  tbe  blacks  of  the  south. 
He  claims  that  th^ir  death-rate  exceeds  thtir 
birth-rate,  the  mortality  being  80  per  1,000.  Whifc 
during  tlie  slave  state  consumption  was  practi- 
cally unknown,  now  it  is  tbe  principal  factor  in 
the  diminution  of  the  race.  One-half  tbe  male 
population  is  syphilitic,  and  most  of  the  womn 
have  uterine  disease.  Hysteria,  rheumatism,  ■nd 
alcoholism  are  common.  If  Dr.  Tipton's  opiniom 
are  correct,  it  is  only  a  question  of  time  when  tbe 
whole  race  becomes  extinct,  unless  by  intrrmir- 
riage  with  the  whites  the  otherwise  ineviiaU* 
result  is  altered.  Even  this  will  but  postpone  tbt 
blotling-out  of  this  people,  if  diseate  prevails  lo 
the  extent  indicated. 

—  Lieutenant  Yate,  who  accompanied  the 
AnKlo-Kuasian  boundary  commiSBion  as  a  com- 
spondent.  has  in  press  8  book  entitled  'England 
and  Russia  face  to  face  in  Asia.'  It  will  describe 
the  work  of  the  boundary  commission,  the  topog- 
raphy of  the  country,  and  the  character  of  ll» 
native  tribes.  lieutenant  Yate  is  expected  Id 
throw  new  light  on  what  the  diplomatists  unite  ii 
c-alling  the  •  affair'  at  Penjdeh. 


LETTERS    TO    TBE    EDITOR, 
The  teaching  of  nattual  history. 

Im  the  last  nnmler  of  SeUiux  'AtsMihcr'  com- 
plains  rather  bitterly  of  your  reviow  of  FrHck'i 
'  Butterflies,'  and  adds  some  commsntsonmBtliodsaf 
instmction  in  natural  history.  I  have  navar  bad 
any  exp«rigne»asateach*r.  bntthemrtbodof  twA- 
JDK  natural  bistory  fau  too  much  inflaence  c 
future  growth  of  t! 
naturalist,  e 
or  college. 

Without  now  irii|iiiring  wbethot  f 
preBBM  what  is  tif>t  for  tb-e  advM 
edge,  it  see  DIB  tcu 
and  learners  in  t 
band  book  of  som 
as  ia  follown^  ~ 


n  if  he  be  nocoaneoted 


lO  that  tbe  « 
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Tiew.  That  Gray^s  '  Manual '  is  often  used  for  the 
mere  determination  of  names  of  plants  does  not  in- 
terfere with  this  its  higher  and  primary  use.  This 
distinction  *  A  teacher '  seems  to  ignore.  If  he  will 
call  to  mind  that  it  is  not  from  finding  out  mere 
names  of  objects,  or  giving  them,  but  from  weighing 
and  discussing  the  nature,  meaning,  and  causes  of 
the  relative  affinities  of  organized  beings,  that  the 
whole  philosophy  of  natural  history  has  arisen,  he 
will  perhaps  agree  that  it  is  not  best  to  teach  pupils 
to  think  that  they  have  grained  the  least  knowlege  of 
nature,  when  they  merely  know  what  their  elders 
name  a  given  object.  The  name  may  be  called  a 
necessary  evil ;  and  unless,  with  it,  is  more  emphati- 
cally acquired  a  knowledge  of  the  structural  and 
'  biological  relations  of  the  object  which  it  bears  to 
other  objects,  it  is  worse  than  useless  knowledge. 
This  idea  should  underlie  every  manual  for  instruc- 
tion. Samuel  H,  Scuddbr. 


Coloring  geological  maps. 

Having  occasion  recently  to  have  printed  a  minia- 
ture geological  map  of  Indiana,  I  endeavored  to  use 
the  colors  recommended  by  the  International  congress 
of  geologists.  Supposing  that  my  endeavor  might  be 
more  or  less  suggestive  to  those  interested  in  the  sub- 
ject, I  sent  specimens  of  the  map  to  the  members 
present  at  the  Berlin  meeting  of  the  congress,  and 
with  them  a  letter  in  which  I  pointed  out  the  diffi- 
culties I  had  encountered  in  using  these  colors.  I 
am  indebted  to  Dr.  Persifor  Frazer  for  calling  atten- 
tion to  my  oversight  m  using  them.  My  apology  is, 
that  I  selected  the  colors  from  the  specimen  sheet 
printed  in  Berlin,  and  sent  out  with  the  American 
committee*s  report  of  the  work  of  the  congress. 
This  sheeii  is  entitled  the  "  Oamtne  den  couleurs  (pro- 
visoire)  pour  la  carte  g^ologique  international  de 
VEuropey  Upon  it  the  colors  for  the  Devonian  are 
for  its  three  subdivisions,  while  no  colors  or  modifi- 
cations of  colors  are  given  for  subdivisions  of  the 
subcarboniferous,  and  no  reference  is  made  to  ex- 
planations elsewhere.  On  its  face  this  sheet  claims 
to  be  complete  in  itself. 

Had  I  referred,  as  I  see  that  I  should  have  done, 
now  that  Dr.  Frazer  calls  my  attention  to  the  matter, 
to  the  report  of  the  international  committee,  and 
then  again  to  the  proceedings  of  the  congress,  to 
ascertain  whether  or  not  certain  recommendations  of 
the  committee  were  adopted,  I  should  have  found 
that  my  difficulties  had  been  anticipated,  and  should 
have  saved  myself  the  trouble  of  mentioning  them. 
It  seems  to  me,  however,  that  the  very  fact  that  such 
a  process  is  necessary  —  that  one  cannot  safely  use  this 
color-scheme  without  explanations  other  than  those 
to  be  found  upon  the  sheet  —  is  evidence  that  this  sys- 
tem is  not  all  that  one  might  reasonably  expect. 

As  to  the  purpose  of  the  scheme,  I  supposed  from 
the  first  that  it  was  intended  for  geology  the  world 
over;  but,  after  my  maps  were  partly  printed,  a 
member  of  the  American  committee,  to  whom  I 
mentioned  my  difficulty,  suggested  that  these  colors 
were  intended  only  for  European  geology,  and  called 
my  attention  to  the  title  of  the  specimen  sheet 
given  above. 

Dr.  Frazer  seems  to  think  it  unreasonable  to  ex- 
pect any  system  of  colors  to  give  entire  satisfaction 
on  so  small  a  map.  I  have  no  fault  to  find  with  the 
international  system  on  this  score,  especially  m  the 
geology  of  Indiana  is  very  simple. 


The  difficulty  in  subdividing  the  carboniferous  does 
not  come  from  the  scale  of  the  map,  but  simply  from 
the  absence  of  any  fixed  method  of  indicating  the 
subdivisions.  To  be  sure,  geologists  are  left  to  dif- 
ferentiate as  they  choose,  provided  they  all  use 
gray  ;  bat  I  may  use  one  method,  and  another  per- 
son may  use  a  very  different  one,  the  result  of  which 
is  the  absence  of  uniformity  ;  and  uniformity.  I  take 
it,  is  the  prime  object  of  a  color  scheme.  In  such 
cases  the  subdivisions  requiie  explanations.  My 
idea  of  a  universal  color-system  is,  that,  once  intro- 
duced, it  would  need  no  explanations. 

The  report  of  the  committee  upon  the  map  of 
Europe  suggests  that  in  such  a  case  as  the  one  I 
refer  to  in  the  letter  sent  out,  when  the  terrane  is  of 
a  known  system,  but  unknown  subdivisions,  an 
initial  letter  be  used  in  connection  with  the  mean 
shade  of  color. 

If,  instead  of  colors,  we  are  to  use  letters,  I  submit 
whether  we  can  fairly  call  such  a  method  of  repre- 
sentation a  color  scheme.  John  C.  Branner. 

BloomingtOD,  Ind.,  Nov.  10. 


Butter  and  fats. 

Science  (Sept.  10,  p  223)  says :  "Dr.  Thomas 
Taylor's  microscopic  method  for  detecting  the  adul- 
terations of  butter  with  foreign  fats  seems  destined 
to  assume  as  many  shapes  as  Proteus."  Were  this 
even  so,  it  should  not  excite  surprise,  considering 
that  about  sixty  different  compositions  have  been 
secured  under  United  States  patents  for  butter  sub- 
stitutes, from  which  it  will  be  seen  that  oleomarga- 
rine has  itself  become  a  veritable  '  Proteus.'  Science 
further  says:  ''At  first  the  globose  forms  obtained 
by  the  boiling  and  nubsequent  slow  cooling  of  butter, 
and  exhibiting  the  Saint  Andrew's  cross  under  polar- 
ized light,  were  brought  prominently  forward  as  dis- 
tinguishing marks  of  pure  butter."  Answer  :  What 
I  have  stated  is,  that,  when  pure  butter  is  boiled, 
cooled,  and  viewed  as  described,  globose  bodies  (but- 
ter crystals)  appear,  exhibiting  the  Saint  Andrew's 
cross,  a  fact  not  now  disputed  ;  that  lard  similarly 
treated  yields  a  crystal,  spinous,  without  cross  ;  that 
beef-fat  gives  a  branched  and  foliated  crystal,  with- 
out cross, — all  of  which  Professor  Weber  admits, 
summing  up  the  results  of  his  first  three  experi- 
ments in  the  following  words  :  "  Thus  far  the  results 
and  statements  of  Dr.  Taylor  are  fully  corrobo- 
rated." 

If,  however.  Science  intends  the  inference  that  I 
have  represented  that  globose  bodies  with  cross,  dis- 
covered in  any  butter- like  material  when  boiled,  is  a 
proof  that  said  material  is  butter,  I  have  only  to  say 
that  no  such  idea  has  ever  been  entertained  by  me, 
or  published  over  my  signature.  If  the  inference  iti 
intended  that  the  discovery  of  the  butter  crystal  and 
cross  has  some  relation  to  my  method  of  distinsruish- 
ing  oleomargarine  from  butter,  nothing  could  be 
farther  from  the  truth.  My  method  of  distinguish- 
ing oleomargarine  from  butter  consists  simply  in 
demonstrating  that  certain  forms  of  fatty  crystals 
not  known  to  pure  butter  are  constantly  found  in 
oleomargarine;  and  in  order  to  accomplish  this,  I 
examine  the  suspected  materia],  as  found  in  the 
market,  unboiled.  By  this  means  I  can  generally 
detect  at  once  the  lard  or  other  foreign  fats,  if  the 
material  is  an  oleomargarine.  It  is  manifest  that  the 
Saint  Andrew's  crom  found  in  pure  butter  would  not 
help  me  to  discover  crystals  of  lard  in  oleomargarine. 
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But  Science  says,  *  at  first.'  Am  I  to  understand  by 
the  words  '  at  first '  that  when  I,  for  the  first  time, 
announced  publicly  that  I  coul«]  detect  oleoroarf^arine, 
it  was  owin^;^  to  my  discovery  of  the  Klobose  crystals 
of  butter  showing  the  Saint  Andrew's  cross  ?  If 
such  is  the  meaning  intended,  nothing  could  be  more 
erroneous.  I  did  not  discover  the  Saint  Andrew's 
cross  until  May,  18B4,  while  thn  record  shows  that 
from  July,  1879,  until  May.  1884,  I  was  determining 
between  butter  and  oleomargarine  by  the  simple 
method  described.  Other  helpft  were  sometimes  em- 
ployed, such  as  testing  by  acids,  boiling  to  get  the 
odor  of  butter  or  other  fats,  etc.;  but  I  have  always 
considered  the  presence  of  highly  developed  fatty 
crystals  in  the  material  concluitive  evidence  that  the 
substance  is  oleomargarine. 

In  a  communication  to  Hitchcock  and  WalPs 
Quarterly  microscopical  jo\irruil  (vol.  ii.  July,  1879), 
published  in  New  York,  I  set  forth,  among  other 
statements  about  butter  and  oleomargarine,  that  I 
was  able  to  detect  the  latter,  ^wing  to  particles  of 
cellular  tissue,  microscopic  blood-vessels,  and  stellar 
crystals  of  fat  found  in  it.  This  i>aper  is  illustrated 
with  several  cuts,  exhibiting  respectively  the  stellar 
crystals  and  p<jrtions  of  adipose  tissue. 

In  a  bulletin  of  the  microscopical  division  of  the 
department  of  agriculture,  published  in  1884,  by 
direction  of  CommisKioner  George  B.  Loring,  a  paper 
of  mine  appears,  with  six  cbromo-lithograpbic  illus- 
trations, two  of  which  relate  to  the  detection  of 
oleomargarine,  and  show  the  stellated  crystals  of  lard 
as  seen  under  the  microscope.  On  p.  6,  same  bulle- 
tin, the  following  appears  :  '*  Aware  of  the  fact  that 
all  artificial  butter  was  made  directly  from  crystal- 
lized fats,  I  devised  a  method  by  which  it  could  be 
distinguished  from  true  butter.  ...  To  carry  out 
this  plan,  I  used  the  low  powers  of  the  microscope 
with  Nicols  prisms.  In  this  way  I  found  that  I  had 
a  method  of  detecting  the  crystals,  whether  in  per- 
fect starry  form  or  as  fragments  of  these  forms,  ex- 
hibiting all  the  colors  of  the  rainbow." 

In  public  debate  at  the  late  meeting  of  the  Ameri- 
can society  of  microscopists,  at  Chautauqua,  N.Y.,  I 
said  that  all  the  convictious  obtained  in  the  courts 
of  Washington,  D.C.,  on  my  evidence,  had  been 
founded  on  my  detection  of  lard  or  beef  fat  in  the 
fatty  compounds  sold  as  butter.  Thus,  first  and  last, 
my  most  important  test  has  been  the  detection  of 
crystals  of  foreign  fats  in  butter  substitutes  sold  as 
pure  butter. 

On  p.  224,  Science  observes  further  :  **  Prof.  H. 
H.  Weber,  however,  upon  testing  the  method  de- 
scribed by  Dr.  Taylor,  found,  that,  although  the  so- 
called  butter  crystals  could  be  readily  piepared  from 
butter,  they  could  be  as  readily  prepared  from  beef- 
fat,  or  mixtures  of  beef-fat  and  lard,  under  like  con- 
ditions." Answer  :  According  to  Professor  Weber's 
own  statement  (see  bulletin  Vi  of  the  Ohio  experi- 
ment station),  he  did  not  use  beef-fat,  but  a  substance 
known  to  the  trade  as  '  oleo,'  said  to  be  a  manufac- 
tured product,  containing  a  much  smaller  proportion 
of  stearine  and  palmatine  than  does  beef-fat,  and 
made  purposely  by  oleomargarine  manufacturers  to 
resemble  butter  as  nearly  as  possible  in  its  chemical 
composition.  The  professor  triturated  this  butter- 
like  substance  with  salt  and  water,  boiled  it,  and 
when  it  was  cooled  discovered  that  it  formed  into 
globose  bodies  showing  a  cross ;  and  he  says  that  the 
crystal  thus  formed  cannot  be  distinguished  from 
that  of  pore  batter.    In  this  the  profeaior  is  greatly 


mistaken.  When  '  oleo '  crystals  are  observed  ander 
a  half-inch  objective,  they  can  at  once  be  distin- 
guished from  batter  by  their  highly  spiuous  character. 
But,  I  ask,  what  bearing  has  this  experiment  apoo 
the  question  of  my  method  of  detect!  nfr  oleomargsp 
rine  ?  since  crystals  resembling  those  of  boileil  batter 
are  never  found  in  oleomargariae  or  butteriae  at 
sold. 

Science  further  says  (second  paragraph)  :  "  After 
the  publication  of  these  results,  the  '  butter  crystal  * 
and  its  Saint  Andrew*s  cross  were  releicated  to  a 
subordinate  position."  Answer  :  The  Saint  Andrew's 
cross  of  butter  has  never  been  and  cannot  be  '  rele- 
gated '  from  its  original  position,  viz  ,  that  of  a  con- 
stant factor  of  the  globose  butter  crystal ;  nor  caa 
it  be  used  as  a  means  of  detecting  crystals  of  lard  or  , 
of  beef -fat  in  oleomargarine.  Pure  unboiied  batter 
never  exhibits  either  globose  or  stellar  crystals,  while 
oleomargarine  and  butterine,  as  sold,  show  the  crys- 
tals of  fats  foreign  to  batter.  Science  says  farther; 
"  Dr.  Taylor  insisted  that  his  most  important  test  has 
been  neglected,  viz.,  the  appearance  of  the  nnboiled 
material  under  polarized  light  with  aelenite  plate. 
According  to  Dr.  Taylor,  butter  shows  a  unifonn 
tint,  while  lard  and  tallow  show  prismatic  colors." 
Answer :  The  assertion  that  the  above  is  my  most 
important  test  is  found  nowhere  in  my  writings.  In 
my  open  letter  to  Professor  Sturtevant  of  the  Nssr 
York  experiment  station  (March  21,  1886),  I  say: 
*'  The  crystals  of  lard  or  of  tallow  generally  ob- 
served in  great  numbers  are  easily  distfngatshed 
from  the  mass  of  amorphous  fats  with  which  thsy 
are  combined.  This  is  one  of  my  most  important 
tests  of  oleomargarine  and  butterine."  My  asser- 
tion, *  This  is  one  of  my  most  important  tests,*  is 
thus  made  the  foundation  of  a  statement  that  some- 
thing else  is  my  most  important  test.  In  my  publica- 
tions relating  to  the  detection  of  oleomargarine,  from 
1879  to  the  present  time,  I  have  reiterated  the  neces- 
sity  of  finding  in  the  suspected  material  cirstals  of 
foreign  fats  in  order  to  prove  beyond  a  doubt  ito 
spurious  character.  Science  farther  says  :  '*  Here 
again,  however,  he  [Dr.  Taylor]  has  been  pursued  by 
Professor  Weber,  who  shows  that  either  butter-fat  or 
lard  or  tallow,  when  cooled  quickly,  will  show  a  uni- 
form tint,  while  if  cooled  slowly,  so  as  to  admit  of 
the  formation  of  larger  crystals,  prismatic  tints  are 
shown  by  both.  Since  imitation  butter  is  .  .  .  liable 
to  undergo  sufficient  changes  of  temperature  after 
manufacture  to  allow  of  a  partial  re-crystallizatioa, 
the  test  is  plainly  fallacious."  As  regards  the  Brst 
sentence  of  the  above  quotation,  it  may  be  stated 
that  large  cryiftals  of  butter  can  never  be  found  in 
unboiled  oleomargarine,  from  the  very  nature  of  ita 
manufacture,  since  the  only  butter  it  contains  is  de- 
rived from  the  milk  with  which  it  is  churned.  la 
the  manufacture  of  butterine,  however,  butter, 
melted  at  the  lowest  possible  temperature,  is  added 
to  liquid  '  oleo '  and  '  neutral  lard '  and  churned. 
Even  in  this  case  the  butter  does  not  crystallise. 
Were  the  butter  melted  at  a  high  temperature,  ito 
o<lor  and  taste  would  be  objectionable  ;  it  would  also 
crystallize  in  large  globose  forms,  giving  the  butter- 
ine the  granular  appearance  of  lard,  which  would 
render  it  unsalable. 

In  the  latter  sentence  of  the  above  quotation^ 
Science  acknowledges  that  imitation  butter  is  liable 
to  undergo  sufficient  changes  of  temperatare  after 
manufacture  to  allow  of  a  partial  re-cry stalliaation. 
For  years  past  I  have  been  endeavoriag  to  oon^ooe 
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those  interested  in  this  subject  of  this  very  fact  thus 
acknowledged  by  Science  But  be  it  remembered, 
that,  in  the  re-crystallization  that  takes  place  after 
manufacture,  it  is  not  the  '  oleo  '  crystal  with  cross 
that  ro-app4»ars,  but  a  stellated  body  resemb1inf?lard. 
Normal  butter  always  shows  a  uniform  tint ;  lard 
and  tallow,  as  sold  everywhere,  show  prismatic 
colors.  What  Professor  Weber  alludes  to  is  strictly 
neither  lard  nor  tallow,  but  a  specially  prepared 
material  known  as  *'  oleo'  and  *  neutral  lard/  These 
he  chills  suddenly  to  prevent  crystallization,  a  con- 
dition not  suggested  by  the  broad  statement  contained 
in  my  paper.  No  unbiassed  mind  would  compare  the 
evanescent  results  of  this  experiment  with  an  ounce 
of  *  neutral  lard  *  <*r  *  oleo,*  with  the  constant  crys- 
talline condition  of  the  million  of  pounds  sold  daily 
in  our  markets. 

With  regai'd  to  the  optical  test  of  oleomargarine 
observed  in  the  use  of  polarized  li^ht  and  selenite 
platA,  I  have  said  :  *'  If  the  sample  is  submitted  to 
the  oction  of  iK)larized  hVht  and  selenite  plate,  and 
appears  of  a  uniform  color  according  to  the  color  of 
the  selenite  u^ed,  we  have  another  indication  that 
the  substan<*e  is  pure  normal  butter,  which,  under 
these  conditions,  never  exhibits  prismatic  colors. 
Sometimes  lar»fe  crystals  of  salt  cause  the  appear- 
ance of  prismatic  colors  in  pure  butter,  by  refraction  : 
these  shouM  be  r(*moved.  Butter  that  has  been  ex- 
posed to  liffht  until  it  is  bleached,  or  butter  that  ha^ 
been  in  immediate  contact,  for  a  lonf?  time,  with  a 
substance  that  absorbs  its  oil,  as  when  placed  in 
wooden  tubs,  has  undergone  a  chemical  chanj^e,  and 
nhould  not  be  considere<l  as  normal  butter  "  (extract 
from  the  Sturtevant  open  letter,  which  Professor 
Wel)er  professes  to  have  reviewed).  But  even  butter 
of  this  description  never  exhibits  crystals  resem- 
blinj^  those  of  either  lard  or  *  oleo.*  The  prismatic 
colors  of  an  abnormal  butter,  described  by  Professor 
Weber,  and  accounted  for  by  me  in  my  earlier 
papers  as  observed  in  decomposing  or  over-heated 
butters,  etc.,  could  not  be  mistakeu  by  any  but  a 
novire  for  the  gorgeous  tints  seen,  with  and  without 
the  aid  of  selenite  plate,  in  butter  substitutes  in 
general.  In  a  letter  addressed  to  me,  April  8,  cur- 
rent year.  Professor  Sturtevant  says:  "Your  claim 
for  the  selenite  plate  received  our  attention  a  long 
time  ago,  as  we  observed  it  in  Professor  Wiley's  re- 
port for  18H4.  This  test  seems  to  offer  promise  of 
value."  Professor  Wiley,  chemist  of  the  depart- 
ment of  agriculture,  says  :  '*  Pure  un melted  butter, 
'when  viewed  through  a  selenite  plate  by  polarized 
light,  presents  a  uniform  tint  over  the  whole  6eld  ef 
vision.  On  the  other  hand,  butter  substitutes  give 
A  field  of  vision  mottled  in  appearance.  This  phe- 
nomenon is  so  marked,  that,  with  a  little  experience, 
the  observer  will  be  able  to  tell  a  genuine  from  an 
artificial  butter  with  a  fair  degree  of  accuracy. 
While  the  examination  should  never  stop  with  this 
optical  test  above,  it  can  be  advantageously  used  as 
a  preliminary  step.''  My  bulletin  was  issued  in  1884; 
the  agricultural  report  for  1884  was  issued  in  1885. 

In  a  footnote  to  my  paper  alreadv  mentioned 
(Hitchcock  aud  Wall's  Joumal)^  the  following  ap- 
pears :  '*  Well-made  oleomargarine  may  be  quite  free 
from  any  crystalline  appearance,  at  least  while  fresh. 
.  .  .  The  sudden  cooling  on  ice  seems  to  prevent  the 
immediate  formation  of  crystals,  but  it  is  not  un- 
likely that  these  will  gradually  form  in  coarse  of 
time."  Thus  it  is  shown  that  Professor  Weber  was 
4mticipated  by  seven  years  in  this  case.     A  tab  of 


fresh  oleomargarine,  direct  from  Armour's  factory, 
Chicago,  the  present  month,  was  examined  as  soon 
as  received.  Stellated  crystals  were  at  once  ob- 
served in  it,  and  the  entire  field  was  covered  with 
prismatic  colors. 

Professor  Weber  states  that  a  sample  of  butter 
subjected  to  heat  and  cold  in  his  laboratory,  but 
which  did  not  actually  melt,  showed  under  the  micro- 
scope prismatic  colors,  and  he  pointedly,  although 
mistakenly,  asserts  that  this  butter  fairly  represents 
the  condition  of  butter  generally.  In  a  paper  read 
before  the  American  society  of  microscopist^.  August, 
18S5,  published  in  the  Proceedings  of  the  sDciety,  I 
say  :  *'  When  oleomargarine  or  butterine  is  newly 
made,  crystals  of  fat  are  seldom  observed  in  it  when 
viewed  under  the  microscope  ;  but  in  course  of  time, 
owing  to  its  being  subjected  to  light  and  increase  of 
temperature  in  stores,  it  exhibits  crystals  of  fat  more 
or  less.  In  butter  substitutes  of  commerce  the  crys- 
tals are  seldom  absent." 

Science  further  says :  **  Apparently,  Dr.  Taylor 
prepared  his  aimual  rcfiort  i^ith  these  results  iu 
miud,  fur  there,  and  in  his  paper  before  the  annual 
meeting  of  the  American  society  of  microscopists  at 
Chautauqua.  Aug.  10-lG,  he  gives  his  method  a  still 
different  exponition."  Answer  :  The  most  important 
part  of  this  soutenco,  to  me,  is  it^  personal  character. 
It  contains  an  indirect  charge  that  I  so  altered  my 
official  report  to  the  commissioner  of  agriculture  as 
that  it  might  appear  that  I  had  anticipated  Professor 
Weber  iu  his  novel  views  and  experiments.  It  is 
sufficient  to  say  that  my  official  report  was  ])laced  in 
the  hands  of  Colonel  Nesbit,  chief  clerk  of  the  do- 
|>artmcnt  of  agriculture,  at  least  six  months  before 
Professor  Weber  made  his  ex])erimcuts.  The  points 
to  which  Science  alludes  are  all  contained  in  my  re- 
port to  Professor  Kellicott,  secretary  to  the  American 
society  of  inicroscopists,  at  Buffalo,  N.Y.,  sent  him 
by  mail  Oct.  7,  1885,  and  were  not  afterwards  altered 
by  me,  as  the  publishing  committee  will  testify.  In- 
dependently of  all  this,  there  is  on  file  in  the  depart- 
ment of  agriculture  a  co])y  of  my  original  rei)ort, 
made  by  one  of  the  clerks  of  the  statistical  bureau, 
over  ouo  year  ago,  which  agrees  with  my  published 
official  report.  Science  further  says  :  **  Dr.  Taylor's 
first  step  IS  now  to  search  for  fat  crystals  in  the  test 
sample  by  plain  transmitted  light."  Answer :  As 
has  been  shown,  this  was  my  method  for  the  first 
several  years,  for  the  simple  reason  that  lard  crystals 
are  by  this  means  easily  detected,  but  I  subsequently 
discovered  that  the  crystals  of  beef-fat  could  not  be 
properly  defined  without  the  aid  of  polarized  light. 
Science  further  says  :  **  By  the  application  of  polar- 
ized light,  '  amorphous  crystals,'  whatever  these  may 
be,  may  be  detected."  Answer  :  I  have  applied  this 
term,  *  amorphous  crystals,'  to  mottled  fats  which, 
seen  by  polarized  light  without  selenite,  exhibit  no 
particular  form  or  structure,  but,  seen  by  polarized 
light  with  selenite  plate,  exhibit  specks  and  prismatic 
colors,  thereby  showing  their  crystalline  condition. 
Science  further  says:  *'  To  determine  whether  these 
amorphous  crystals  are  of  beef-fat  or  of  lard,  the 
sample  is  boiled  and  slowly  cooled,  as  already  de- 
scribed, and  mounted  in  oil."  Answer  :  In  my  offi- 
cial report  I  say :  '*  Having  first  examined  the  sus- 
pected material  under  the  microscope,  it  may  be 
boiled."  The  precaution  of  a  preliminary  examina- 
tion by  polarized  light  is  highly  necessary,  for,  should 
the  sample  contain  a  large  per  cent  of  batter,  boiling 
might  oaaae  it  to  orystaluxe  in  large  globoee  bodiea, 
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by  which  the  Biiiall  cr^'staln  of  lard  and  other  fata 
might  be  aliRorbed  and  thereby  escape  detection.  In 
the  caue  of  a  true  oleomargarine,  which  couHists  al- 
most wholly  of  *  oleo,'  the  prooeHB  of  boiling  would 
develop  beef-fat  crj'stalH  without  crosH,  which  would 
not  be  modified  in  form  by  the  small  quantity  of  but- 
tor  in  the  compound. 

Scienae  further  wiys :  **  Under  these  comlitions,  ho 
now  finds,  in  accordance  with  Professor  Wel)er,  that 
butter,  lard,  and  beef-fat  all  give  globular  crystal- 
line b(Klies  which  (apparently  with  the  exce])tion  of 
lard)  show  the  St.  Andrew's  cross."  Answer:  Science 
is  misinformed  in  this  case.  The  above  stat<^ment  is 
not  in  accordance  with  the  facts.  Professor  Weber's 
language,  in  bulletin  13,  is:  " The  butter  revt*alcd  a 
well  marked  black  cross ;"  '*  the  lard,  small  irregu- 
lar stellated  bodies ;"  "  beef-fat,  only  small  st<*lUito 
crystals."  The  last  is  an  erroneous  des'»ription  of 
beef -fat,  however,  which  has  a  branched  and  foliatod 
crystal.  It  must  be  confessed  that  Professor  Weber 
has  an  odd  way  of  *  corroborating  '  the  correctness  of 
my  experiments,  —  employing  *  oloo  oil '  instead  of 
rendered  beef  kidney  fat,  according  to  tli«j  statement 
in  my  *  abstract.'  *  Olec^,'  a  substance  not  mentioned 
in  my  experiments,  is  no  more  beef-fat  than  phenic 
alcohol  is  coal-tar,  although  the  one  is  a  pro<luct  of 
the  other.  Science  says:  **The  above  account  of 
Dr.  Taylor's  method,  as  at  present  described  by  him, 
is  drawn  mainly  from  his  last  annual  report  to  the 
commissioner  of  agriculture."  Answer :  Science  is 
in  error  on  this  point.  The  poiutii  referred  to  by 
Science  are  taken  mostly  from  my  oj)en  letter  to  Pro- 
fessor Sturtovant,  and  from  Professor  Weber's  bul- 
letins 13  and  15,  of  the  Ohio  experiment  station.  My 
method  of  det<jcting  oleomargarine  has  nowhere  ap- 
peared in  the  columns  of  Science^  nor  in  the  reports 
of  Professor  Weber.  My  official  rejjort  for  1885  was 
not  issued  when  Professor  Webt?r  published  the  paper 
of  March  1,  1880,  nor  does  he  seem  to  have  been 
aware  of  my  other  publications  mentioned  in  this 
paper.  In  point  of  fact.  Professor  Weber,  unfortu- 
nately, undertook  to  discuss  my  method  of  detecting 
oleomargarine,  by  reviewing  an  abstract  that  did  not 
so  much  as  mention  the  subject.  In  conclusion, 
Science  says :  **  We  shall  endeavor  to  keep  our 
readers  informed  of  the  changes  which  the  method 
undergoes  in  the  future."  This  last  is  to  me  the 
most  gratifying  sentence  in  the  whole  article. 

Thomas  Taylob,  M.D., 
Mici-oscopist^  U.S,  dept,  of  agric. 


Anemometer  exposure. 

I  have  been  allowed  space  in  recent  issues  of 
Science  to  call  attention  to  errors  which  may  arise 
from  the  position  of  thermometers  and  barometers 
relative  to  surrounding  objects:  may  I  now  call 
attention  to  similar  errors  which  may  arise  from 
badly  placed  anemometers  ?  The  subject  is  not  a 
new  one,  but  I  wish  to  urge  the  necessity  of  a  more 
uniform  exposure  than  that  now  used  by  our  signal 
service.  According  to  the  Associated  ])ress  reports 
of  the  storm  of  Oct.  14  and  15  in  the  lake  region,  the 
wind  tore  through  the  trees  of  the  Chicago  public 
parks,  on  the  morning  of  the  14th,  with  the  fury  of 
a  hurricane,  twisting  saplings  off  and  hurling  them 
over  the  tops  of  large  trees,  littering  the  streets  with 
broken  trees  and  shattered  sign-boards,  and  demolish- 
ing at  least  two  buildings ;  and  all  this,  according  to 
the  same  despatch,  while  the  wind  was  '*  blowing 


with  a  velocity  of  20  miles  on  hour."    Similar  repoiti 
came  from  surrounding  towns.     The  prodnctianqf 
all  this  damage  by  a  20-mile  wind  seemed  bo  absond 
that  I  wrote  to  the  signal  officer  at  Chicago  for  tbe 
observed  wind  velocities  on  Oct.  14,  and  received  the 
follo^^-iug  :  "  Oct.  14,  1880,  max.  vel.  of  wind,  S.W., 
27  at  12.58  p.m.;  vel.  at  7  a.m.,  S.E.,  11 ;  at  3  p.m., 
S.W.,  28:  at  11  p.m.,  S.W.,  ll.'»     Wind  Teloclties of 
40  miles  per  hour  are  not  unfreqiiently  recorded  in 
Bostc»n.     On  Oct.  31  the  anemograph  at  the  Bostca 
signal  office  showed  a  maximum  velocity  of  40  miles, 
and  on  April  C  a  maximum  velocity  of  51  miles ;  yet 
in  neither  case  was  there  any  record  of  broken  or 
overturned  trees  and  injured  or  wrecked  bnildincn 
This  seems  to  show  that  wind  velocities   reported 
from  Boston  cannot  be  comi)ared  with  wind  velocities 
reported  from  Chicago.    Not  only  can  we  not  com- 
pare  two  stations  of  the  signal  office  together,  bnt  we 
cannot    compare   wind    velocities    obtained    during 
different  years  at  the  same  station.     During  recent 
years  high  wind  velocities  have  l>een  much  more  fre- 
(luently  recorded   at  the  Bost<m  signal   office  than 
previously,   and  we  find    that    while    the    average 
monthly  wind  movement  at  Boston  from  1870  to  1881 
was  t>,()30  miles  (see  Keport  chief  signal  office.  1883), 
the  mean  monthly  movement  during  the   lost  two 
years  has  been  8,120.     Are  we  hence  to  conclude 
that  Boston  is  becoming  a  windier  place  ?     I  think 
not.      The     signal    office    at    Boston    was    moved 
from  one  building  to  another  building  in  1884,  and 
since  then  the  velocities   have    been    higher   than 
previously,  and  are  no  doubt  due  to  the  changed 
position  of  the  anemometer.    But  even  with  a  con- 
tinuous exposure  of  an  anemometer  at  the  same  place, 
it  is  d(mbtful,   as  anemometers  are   now   exposed, 
whether  wind  velocities  from  different  directions  can 
be  compared  with  one  another.    There  are  two  ane- 
mometers —  a  Draper  and  a  Hahl —  on  the  tower  of 
the  observatory  at  Blue  Hill.  These  rise  about  eleven 
feet  above  the  roof  of  the  tower  and  about  eight  feet 
above  the  parapet.    The  Halil  anemometer,  is  situated 
on  the  south  side  of  the  tower,  and  the  Drai)er  on 
the  east  side  of  the  tower,  which  is  sixteen  feet  in 
diameter.     During  the  last  three  months  there  have 
been  seventeen  days  on  which  the  prevailing  wind 
was  from  the  west ;  and  on  all  of  these  except  four 
the  total  daily  movement  shown  by  the  Hahl  was 
larger  than  that  shown  by  the  Draper.     On  these 
seventeen  days  the  average  daily  movement  shown 
by  the  Hahl  was  438  miles,  and  by  the  Draper  426. 
During  the  last  six  months  there  has  been  ten  days 
on  which  the  prevailing  wind  was  from  the  north,  and 
on  all  but  three  the  Draper  recorded  more  than  the. 
Hahl.     On  these  ten  days  the  average  daily  move- 
ment shown  by  the  Draper  was  353  miles,  and  by  the 
Hahl,  346.     This  seems  to  show  that  wind  velocities 
from  different  directions  recorded  by  either  instm- 
ment  cannot  be  compared  with  each  other,  though 
the  differences  in  this  case  are  not  large.    Set  1 
think  the  Blue  Hill  anemometers  are  better  exposed 
than  many  of  those  of  the  signal  service  which  are 
near  the  edge  of  tall  bmldings,  and  have  an  abrapt 
descent  on  one  side  of  them,  and  a  long  roof  or 
series  of  roofs  on  the  other. 

As  a  sequel  to  this,  I  might  call  attention  to  the 
large  errors  which  may  arise  from  the  bad  exposure 
of  the  signal  service  rain-gauges  on  roofs,  but  I  think 
this  is  generally  recognized. 

H.  Helm  Glattoh.. 
Blue  Hill  meteor,  olwerv.,  Nov.  la 
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EXPERIMENTAL   PSYCHOLOGY  IN 

LEIPZIG, 
The  period  in  the  development  of  a  science  at 
which  oheervation  is  supplemented  by  experi- 
mentation has  long  been  recognized  as  one  of 
critical  importance.  Moreover,  if  the  nature  of 
the  science  thus  advanced  seems  to  be  such 
that  the  employment  of  the  new  instrument  is 
followed  by  the  positing  of  a  more  complete  and 
scientific  stand-point ;  if,  in  other  words,  the  in- 
fluence of  the  experimental  stage  is  as  valuable 
for  theory  as  for  practice,  —  the  importance  of 
this  step  is  certainly  increased.  There  are  many 
men  now  living  who  could  have  witnessed  the 
beginnings  of  this  movement  in  psychology,  and 
lived  its  life  with  their  own.  Notwithstanding 
the  great  enthusiasm  with  which  this  departure 
was  hailed, — an  enthusiasm  which  in  its  short 
career  has  experienced  many  ups  and  downs,  — 
the  study  has  been  taken  up  more  largely  as  an 
avocation  than  as  a  serious  life-work.  Biany 
scientists,  mostly  physicists  or  physiologists  or 
alienists  (Helmholtz,  ICach,  Hennig,  Preyer),  have 
taken  up  the  limited  portion  of  the  subject  in 
which  they  were  most  interested,  and  devoted 
themselves  to  it.  The  greatest  advances  of  any 
have  undoubtedly  resulted  from  the  labors  of  such 
men.  On  the  other  hand,  the  propounders  of 
psychological  systems  have  not  been  slow  in  in- 
corporating the  results  and  conceptions  of  the 
new  movement  into  their  doctrines,  not  always, 
it  may  be  added,  with  a  very  congruous  result.  But 
there  are  many  indications  that  an  essential  condi- 
tion of  the  flourishing  of  scientific  psychology  is  the 
existence  of  specialists  devoted  to  its  cause,  with 
all  the  advantages,  both  material  and  intellectual, 
that  their  position  in  a  first-cUss  university  can 
bring.  Psychology  is  ready  to  emerge  from  the 
nomadic  state ;  and,  having  g^ven  assurance  of 
its  permanency,  it  asks  for  a  home,  or  rather  for 
homes.  The  University  of  Leipzig,  owing  to  the 
efforts  of  Professor  Wundt,  has  been,  perhaps,  the 
foremost  in  answering  this  call.  Many  young 
men  have  gained  an  impetus  for  such  work  under 
his  direction ;  and  a  quarterly  PhUoaophiache 
atudien,  devoted  mainly  to  the  publication  of  re- 
sults of  research  in  the  Leipzig  laboratory,  was 
founded  some  years  ago.  The  articles  relating  to 
experimental  topics  in  the  last  two  numbers  of 


this  journal '  will  indicate  the  direction  in  which 
work  is  being  done. 

A  very  interesting  study  is  that  on  the 
*  Memory  for  tone,'  by  Mr.  H.  K.  Wolfe.  The 
impetus  to  the  research  was  given  by  the  admir- 
able study  of  the  memory  by  Dr.  Emminghaus, 
in  which  he  counted  the  number  of  repetitions  of  a 
series  of  nonsense-syllables  necessary  to  enable  the 
hearer  to  repeat  the  series  from  memory  at  once 
or  after  a  certain  interval.  He  found,  for  ex- 
ample, that  he  could  repeat  seven  such  syllables 
when  read  to  him  but  once ;  if  there  were  twelve 
syllables,  they  would  have  to  be  repeated  sixteen 
times,  and  if  twenty- four  syllables  forty-four 
times  before  they  were  memorized.  Bfr.  Wolfe 
very  justly  remarks  that  what  is  here  understood 
by  memory  is  the  power  to  reproduce,  and  that 
there  is  a  more  simple  and  retentive  form  of 
memory,  which  consists  in  the  power  to  recognize 
as  familiar  an  object  that  has  been  presented  to 
the  senses  before.  A  very  common  illustration  of 
this  is  seen  in  the  fact,  that,  on  reading  a  book  a 
second  time,  we  recognize  a  great  deal  more  of  it 
than  we  could  have  told  of  it.  So,  too,  we  can 
recognize  at  least  ten  times  as  many  shades  of 
color  as  we  can  see  in  the  imagination,  can  under- 
stand more  words  than  are  in  our  usual  vocabu- 
lary ;  and  so  on.  It  is  this  simpler  form  of  memory 
that  Mr.  Wolfe  studies.  A  series  of  nearly  800 
vibrating  metal  tongues,  giving  the  tones  through 
five  octaves,  from  82  to  l,0d4  vibrations,  was  at  his 
disposal.  These  tongues  gave  tones  differing  by  2 
vibrations  only  in  the  two  lower  octaves,  and  by  4 
vibrations  in  the  three  higher  octaves.  In  the 
first  series  of  experiments  a  tone  was  selected,  and, 
after  sounding  it  for  one  second,  a  second  tone 
was  sounded,  which  was  either  the  same  as  the 
first,  or  different  from  it  by  4,  8,  or  12  vibrations 
in  different  series.  The  person  experimented  upon 
was  to  answer  whether  the  second  tone  was  the 
same  as  the  first,  thus  showing  that  he  recognized 
it,  or  whether  it  was  different,  and,  if  so,  whether 
it  was  higher  or  lower.  Of  course,  the  interval  of 
time  between  the  two  tones  was  an  important 
factor.  The  proportionate  number  of  correct  judg- 
ments, and  the  smallness  of  the  difference  of  the 
vibration-rates  of  the  two  tones,  would  measure 
the  aoouiacy  of  the  tone  memory.  It  appeared 
that  one  could  tell  more  readily  whether  the  two 
tones  were  alike  than  whether  they  were  different, 

1  Pkilotopkiteks  $t»die9i,    Herauflgegeben  von  Wilhilk 
Wundt.    Band  lit.  Iieft«  8, 4.    Leipslf,  Bng^lmaum,  ISM.   8*. 
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although  in  hoth  cases  the  accuracy  of  the  memory 
was  remarkahly  good.^  When  the  tones  were 
really  equal,  they  were  recognized  as  such,  on  the 
average,  in  from  seventy-five  to  eighty  per  cent 
of  all  cases.  In  using  tones  differing  by  only  4  or 
8  vibrations,  though  the  difference  was  very  often 
clearly  perceived,  the  direction  of  it,  whether 
higher  or  lower,  was  not  always  clear,  and  even  in 
differences  of  12  vibrations  there  was  little  confi- 
dence in  one*s  judgment.  This  seems  to  be  a 
peculiarity  of  auditory  sensations:  for  in  sight 
you  can  almost  as  readily  say  that  a  shade  is 
lighter  or  darker  than  another  as  that  it  is  differ- 
ent ;  you  can  almost  as  soon  detect  the  direction 
in  which  a  point  is  moving  along  the  skin  as  you 
can  detect  the  motion  itself.  But  the  main  point 
is  the  effect  of  the  time-interval  between  the  tone 
and  its  reproduction.  Tliis  was  varied  from  1 
second  to  90  seconds,  or  even  to  60  seconds,  or  120 
seconds  in  some  experiments.  The  general  result 
is,  that  the  longer  the  interval,  the  smaller  the 
chances  that  the  tone  will  be  recognized  ;  and  this 
process  of  forgetting  takes  place  at  first  very 
rapidly,  and  then  more  slowly.  It  is  made  prob- 
able that  the  interval  must  increase  in  a  geometri- 
cal ratio  to  produce  an  arithmetical  series  of  (ap- 
proximately) equal  degrees  of  forgetting ;  i.e.,  the 
curve  is  logarithmic.  This  law  is  subject  to  con- 
siderable variations,  one  of  which  seems  to  be  con- 
stjmt  and  is  peculiar  ;  namely,  there  seems  to  be  a 
rhythm  in  the  memory  itself,  and,  after  falling,  it 
recovers  slightly,  and  then  fades  out  again.  Among 
other  results  were  that  the  accuracy  of  the  memo- 
ry decreases  as  the  pitch  of  the  tone  is  lowered 
(within  Umit») ;  that  relatively  high  tones  tend  to 
be  judged  too  high,  and  low  ones  too  low,  by  un- 
musical ears :  that  the  effect  of  practice  is  at  first 
marked,  but  soon  diminishes  as  is  its  general  law  ; 
and  that  the  recovering  power  of  tbe  ear  is  so 
great  that  fatigue  has  little  effect.  To  prove  the 
last  proposition,  experiments  were  made  for  one 
day  from  8  a.m.  to  7  p.m.  (with  ten  minutes  inter- 
mission). 

A  subject  that  has  always  received  great  atten- 
tion at  the  Leipzig  laboratory  is  the  measurement 
of  the  time  of  psychic  processes.  These  have 
been  conveniently  divided  into  three  kinds  :  I'', 
the  reaction  time,  which  is  simply  the  time  after 
the  application  of  the  sense-stimulus  necessary  for 
an  individual  to  record  the  fact  that  he  has  r^ 
ceived  the  sensation ;  2°,  the  distinction  or  per- 

1  Very  unfortunately,  Mr.  Wolfe,  In  tabulating  his  re- 
sults, haH  worked  upon  a  false  mathematical  process,  and 
has  thus  made  It  impossible  to  draw  conclusions  regarding 
the  recognition  of  the  fine  Intervals  of  tone.  From  the 
original  records  such  conclusions  could  be  drawn.  I  am 
thus  forced,  on  this  account,  to  speak  only  of  the  recognition 
of  equality  of  tone,  and  even  to  make  allowances  in  stating 
these. 


ception  time,  which  is  the  additional  time  neces- 
sary for  him  to  appreciate    the  nature  of  tbe 
sensation,  e.g.,  whether  a  light  was  red  or  blue : 
8^,  the  choice  or  will  time,  which  is  the  additional 
time  necessary  to  react  in  a  certain  way  on  the 
reception  of  a  certain  sensation,  e.g.,  to  prees  a 
key  with  the  right  hand  when  the  red  light  ap- 
pears, with  the  left  hand  or  not  at  all  for  the  blue 
light.     Dr.  J.  M.  Cattell,  in  a  recent  re  investiga- 
tion of  a  large  part  of  the  field,  has  brought  to 
notice  several  new  facts,  and  has  improved  the 
method  in  many    respects.     To  insure    himself 
against  any  variations  in  the  working  of  his  ap- 
paratus, £>r.  Cattell  devised  a  means  of  control- 
ling it,  an  essential  part  of  the  device  being  the  de- 
termination of  the  most  suitable  strength  of  current' 
for  running  the  chronoscope.     The  time  is  recorded 
on  a  Hipp  chronoscope,  which,  by  the  release  of  a 
magnet  and  the  springing  back  of  the  same,  re- 
cords intervals  of  one  one-thousandth  of  a  second. 
A  falling  screen,  at  a  point  in  its  fall,  suddenly 
reveals  a  card  or  color,  if  that  is  the  sense-stimn- 
lus,  or  can  convey  a  shock  to  the  finger,  etc.,  and 
at  the  same  time  releases  the   magnet  of  the 
chronoscope,  and  sets  the  hands  of  the  clock  in 
motion.     The  reaction  of  the  observer  is  made 
either  by  closing  a  key  connected  with  the  chrono- 
scope with  his  hand,  or  by  speaking  through  a 
tube,  which,  like  the  hand-key,  has  the  effect  of 
instantly  stopping  the  clock.     One  can  then  read 
on  the  chronoscope  the  interval  of  time  between 
the  two  etents.     In  this  way  it  was  found,  as  the 
result  of  520  experiments  on  each  of  two  observers 
extended  over  a  period  of  six  months,  that  the 
reaction  time  for  daylight,  refiected  from  a  white 
surface,  was  quite  constant,  and  was  about  .149  of 
a  second  (strictly,  .151  of  a  second  for  one,  .147  of 
a  second  for  the  other  observer),  it  being  imma- 
terial whether  the  reaction  was  made  with  the 
right  or  the  left  hand.     But  it  takes  .OSO  of  a 
second  longer  to  record  the  reaction  by  moving  the 
lips.     It  is  usually  considered  that  the  state  of  the 
attention  has  most  effect  on  the  reaction  time ; 
but  Dr.  Cattell  found  that  the  disturbance  caused 
by  the  ticking  and  ringing  of   metronomes  with 
bell  attachments  affected  the  reaction  very  slightly 
indeed,  and  explains  this  divergence  from  the  re- 
sults of   other  experimenters,   by    the    unusual 
amount  of  practice  which  he  had  in  such  experi- 
ments.    In  other  words,  the  process  was  too  auto- 
matic to  be  affected  seriously  by  the  attention. 
Again  :  if  the  attention  be  distracted  by  the  men- 
tal operation  of  repeatedly  adding  17  to  a  series  of 
numbers,  the  time  is  more  seriously  lengthened  ; 
and,  if  the  observer  makes  a  great  effort  to  attend, 
the  time  can  be  slightly  shortened.     He  also  shows 
that  this  extreme  state  of  attention  can  be  main- 
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tained  for  only  about  one  second.  The  two  ob- 
servers show  some  indiTidual  variations,  all  of 
which  indicate  that  the  processes  were  more 
thoroughly  reflex  in  Dr.  Cattell's  case  than  in  that 
of  his  associate.  It  is  argued  that  the  cortex  is 
not  concerned  in  the  reaction,  and  that  perception 
and  willing  also  have  no  part  in  it. 

Passing  to  perception   times,   the  observer  is 
asked  to  react  only  if  the  card  which  the  falling 
of  the  screen  reveals  has  a   white  surface,  and 
simply  do  nothing  at  all  if  it  has  a  black  surface. 
The  additional  time  necessary  to  recognize  the  white- 
ness of  the  surface,  and  to  send  out  the  volun- 
tary impulse,  was  for  the  one  obsen'er  .061  of  a  sec- 
ond ;  for  the  other,  .095  of  a  second.     This  time  Dr. 
Cattell  thinks  should  be  divided  equally  between 
the  two  operations,  because  in  the  simple  reaction 
the  closing  of  the  key   was  entirely  automatic. 
Of  course,  it  no  longer  makes  any  difference  how 
the  reaction  is  made.     It,  however,  takes  a  little 
longer,  if,  instead  of  a  white  surface,  a  colored 
surface  is  used,  though  the  observer  has  simply  to 
distinguish  that  it  is  not  black.     If  the  color  is  to 
be  distinguishei,  and  in  each  case  can  be  one  of 
two  colors,    then    the    perception-and-will  time 
was  .100  and  .110  of  a  second  respectively  for  the 
two  observers ;  if  the  color  can    be  one  of  ten 
colors,  .  105  and  .117  of  a  second.     In  other  words, 
it  takes  about  .0058  of  a  second  longer  to  distin- 
guish one  of  ten  colors  than  one  of  two,  but  .088 
of  a  second  longer  to  say  what  the  color  is  than 
to  say  it  was  not  black.     In  a  similar  way,  if  two 
letters  are  to  be  distinguished*  from  one  another, 
instead  of  two  colors,  the  time  is  lengthened  by 
about  .088  of  a  second.    If  a  letter  is  to  be  dis- 
tinguished out  of  ten  letters,  it  matters  greatly 
what  the  letter  is.     E  is  the  most  difficult  to  read. 
The  order  of  difficulty  of  five  letters  experimented 
upon  was  M,  A,  Z,  B,  E.     The  perception  time  for 
short  English  words  is  somewhere  about  .142  of  a 
second  ;  it  is  slightly  longer  for  long  words  and 
for  words  in  a  foreign  language.     A  very  impor- 
tant point  is,  that  the  perception  time  for  words  is 
only  slightly  longer  than  for  letters ;  thus  show- 
ing that  the  former,  not  the  latter,  is  the  reading 
unit.     Finally,  if  small  pictures  of  such  familiar 
objects  a8  a  tree,  hand,  etc.,  be  used  instead  of 
words,  the  time  is  found  to  be  shorter,  and  is 
about  equal  to  that  for  seeing  a  color.     A  picture 
is  thus  a  simpler,  less  abstract  sign  than  a  series 
of  letters. 

There  remains  the  will  or  choice  time.  We 
have  seen  in  the  series  of  experiments  just  de- 
scribed that  a  will  time  has  already  entered.  If  we 
change  the  form  of  experiment  so  that  if  a  red 
light  appears  the  right  hand  is  to  react,  and  if  a 
blue  the  left  hand,  the  time  is  lengthened  by  .096 


of  a  second.  In  the  former  case  the  same  hand 
always  reacted ;  now  the  motor  impulse  is  to  be 
sent  in  a  certain  direction. ' 

A  very  interesting  form  of  the  experiment  con- 
sists in  letting  the  different  kinds  of  reaction  be 
the  names  of  the  colors,  letters,  pictures,  or  words  ; 
in  other  words,  to  measure  the  time  necessary  to 
read,  i.e.,  to  see  .and  name  them.     Four-tenths  of 
a  second  was  thus  found  as  the  time  necessary  for 
reading  a  letter.     Similarly  the  tiine  necessary  for 
reading  a  one-place  number  was  found  to  be  about 
.860  of  a  second,  it  taking  only  .088  of  a  second 
longer  to  read  two-place  numbers,  and  only  .025 
of  a  second  longer  for  a  three-place  than  a  two- 
place  number.     As  regards  words,  it  was  found 
that  it  took  longer  to  read  (not  including  pronun- 
ciation) long  than  short,  and  foreign  than  vernac- 
ular words.     To  name  a  short  word  in  one's  native 
language  requires  .111  of  a  second,  which  is  .050 
of  a  second  leds  time  than  it  takes  to  name  a  let- 
ter ;  thus  showing,  that,  as  we  constantly  read 
words  and  seldom  letters,  the  association  l>etween 
the  concept  and  the  name  is  much  closer.    An 
interesting  result  as  regards  color  is  this:  that, 
while  it  takes  less  time  to  perceive  a  color  than  a 
le'.ter  or  word,  it  takes  quite  a  long  time  (.848  of  a 
second)  to  And  the  name  of  the  color.    The  associa- 
tion between  a  color  and  its  name  is  a  loose  one. 
The  names  of  the  more  familiar  colors  were  found 
in  considerably  less  time.     The  average  time  for 
naming  a  picture  is  about  equal  to  that  for  nam- 
ing a  familiar  color.     FamUiarity  is  again  an  im- 
portant factor  :  it  took  least  time  to  name  a  *  hat,' 
longest  to  name  a  '  teapot.'    By  way  of  summary, 
the  following  table  will    be  found   convenient.' 

Keaotion     time  for  light      =  .150  sec 

Perceptlou  time  for  light      =  .010   *' 


ii      <( 


(I 


a 

It        u     n 


color  =  .005  " 

picture  =  .106  •* 

"      "    a             fetter  =  .180  •' 

««     *•    a  (short)  word  =  .185  " 

Will  time  for  colon  =  .JUO  " 

«*      ♦*      "  pictures  =  .886  " 

"       "      "  letters  =  .155  " 

"   .  "      "  words  =  .106  " 

There  have  thus  been  recorded  the  times  of  some 
of  the  simpler  mental  activities,  and  the  under- 
standing of  the  higher  psychic  precedes  has  thus 
been  made  more  easy.  The  times  of  these  pro- 
cesses Dr.  Cattell  supposes  will  become  shorter  in 
the  course  of  evolution  "  and  we  will  live  so  much 
the  longer  in  the  same  number  of  years." 

Finally,  a  very  painstaking  research  by  Dr. 
Alfred  Lehmann  deserves  mention.     His  object 

*  The  perception  process  is  also  slightly  but  not  ma- 
terially different. 

*  The  final  section  of  the  paper  Is  deroted  to  showing 
that  extreme  attention  can  shorten  central  operations ;  that 
the  effect  of  practice  is  first  marked,  but  soon  reaches  its 
limit  (as  automatism  sets  in) ;  that  fatigue  is  not  as  readUy 
hrottght  on,  and  is  not  as  distarbinf  a  cause  as  is  usuallj 
supposed. 
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was  to  decide  whether  the  method  of  the  '  mean 
gradations,'  is  applicable  to  the  sensations  of 
brightness.  This  method  consists  in  presenting 
two  disks  composed  of  different  proportions  of 
black  and  white  (and  thus,  when  rapidly  revolved, 
showing  different  shades  of  gray),  and  asking  the 
observer  to  regulate  the  amount  of  black  and 
white  in  a  third  disk  until  it  was  just  as  much 
darker  than  thp  one  as  it  was  lighter  than  the 
other :  i.e.,  to  find  a  gray  of  a  mean  intensity. 
Call  the  intensity  of  the  darker  one  x  and  of  the 
lighter  one  y^  then  the  arithmetical  mean  would 


be 


aM-y 


But  if  Weber's  law  (which  says,  that 

to  produce  equal  differences  of  sensation,  the  dif- 
ference in  the  stimuli  vary  proportionately  to  the 
stimulus  already  present)  is  true,  then  ^xy  would 
be  the  intensity  that  appears  to  be  mean;  i.e., 
X  :  vxy\:  ^xy  \y.  Dr.  Lehmann's  study  is  de- 
voted to  discovering  all  the  sources  of  error  in 
such  an  experiment.  The  order  of  the  disks, 
whether  the  variable  disk  should  be  between  the 
two  or  not ;  the  direction  and  kind  of  illumina- 
tion ;  the  order  of  experimenting ;  and,  beyond 
all,  the  effect  of  contrast  with  the  back-ground 
against  which  the  disks  were  seen,  —  were  all 
taken  into  account.  Dr.  Lehmann  succeeded  in 
measuring  quantitatively  the  effect  of  contrast  (a 
very  valuable  result),  applied  a  method  of  elimi- 
nating its  effect,  but  finally  comes  to  the  purely 
negative  conclusion  that  the  question  of  the 
validity  of  Weber's  law  is  not  favored  or  refuted 
by  his  experiments.  A  real  test  still  remains  to 
t)e  made.  His  most  valuable  result  is  the  study 
of  the  great  effect  of  contrast  in  all  such  work. 

Joseph  Jastbow. 


PROCEEDINGS  OF  THE  ENGLISH  SOCIETY 

FOR  PSYCHICAL  RESEARCH 

To  allay  at  once  any  feelings  of  expectancy 
(which  sOMie  readers  may  share  with  the  writer 
whenever  the  green  cover  of  a  new  number  of 
these  *  Proceedings '  is  caught  sight  of)  it  may  be 
well  to  say  that  nothing  unusually  wonderful  is 
therein  revealed.  A  considerable  portion  of  the 
number  is  devoted  to  the  *  physical  phenomena ' 
connected  with  spiritualism.  Fortunately,  through- 
out most  of  the  discussion  the  subject  is  strictly 
adhered  to,  and  any  theory  of  explanation  in- 
volving assumptions  contradictory  to  the  princi- 
ples of  physical  science  is  considered  Irrevelant. 
The  issue  is,  in  the  main,  considered  to  be  whether 
certain  strange  phenomena  are  explicable  by  what 
we  know  of  conjuring,  mal-observation.  and  the 
psychology  of  belief,  or  whether  they  must  be 
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transferred  to  the  category  of  the  unexplained,  to 
be  reserved  for  future  study.  Can  we  say  *  yee  * 
or  <no'  to  this  alternative,  and  if  not,  which  of 
these  answers  is  pointed  out  as  the  more  probable  ? 

Professor  Barrett  opens  the  discussion,  and  at 
once  records  his  conviction,  "  that,  at  any  rate, 
some  of  the  simpler  phenomena  of  spiritual  iam 
are  inexplicable  by  any  causes  at  present  recog- 
nized by  science."  This  conviction  is  not  due  to 
experience  gained  in  the  ordinary  public  seances : 
that  is  considered  as  largely  fraudulent,  and  evi- 
dently worthless.  But  attention  is  called  to  a  few 
oases  of  private  mediumship,  in  which  all  the  con- 
ditions necessary  for  a  scientific  test  were  granted. 
In  the  first  of  these  cases,  a  girl  of  ten  years  had 
the  peculiar  gift  of  causing  raps  to  be  heard,  even 
when  her  hands  and  feet  were  firmly  held :  the 
raps  occurred  at  certain  letters  of  the  alphabet, 
and  displayed  a  childish  intelligence.  A  word 
'<was  misspelled  by  raps,  exactly  as  the  child 
would  have  misspelled  that  word.*'  Professor 
Barrett  concludes  that  he  is  <  morally  certain '  that 
hallucination,  trickery,  or  known  causes  had 
nothing  to  do  with  it,  but  that  it  belongs  to  a 
<  class  of  phenomena  wholly  new  to  science.'  A 
case  is  then  cited  in  which  a  clever  boy  deceived 
his  father  (a  distinguished  surgeon)  and  all  his 
family,  by  pretended  spiritualistic  manifestations, 
for  a  whole  year ;  but  the  *  radical '  difference  is 
pointed  out  that  in  this  case  the  trick  was  dis- 
covered, in  the  former  case  it  was  not.  Professor 
Barrett,  with  another  private  medium,  saw  tables 
move,  and  raps  spel!  out  *  pious  platitudes,'  '*  such 
as  the  medium  herself  (a  Methodist)  would  be 
likely  to  concoct,*'  and  again  considers  the  phe- 
nomena as  inexplicable.  A  seance  with  a  paid 
medium,  Mr.  Englinton,  added  to  ^he  mystery. 
Whether  further  study  will  support  this  convic- 
tion or  not,  at  any  rate,  says  Professor  Barrott, 
more  light  can  be  shed  on  these  phenomena  by 
occasionally  assuming  the  possibility  of  the  spirit- 
ualistic stand-point ;  theorizing  is  needed  as  well 
as  observation. 

The  paper  of  Mrs.  Henry  Sidgwick  reports  an 
unusually  able  investigation  of  the  so-called  spirit- 
ualistic phenomena.  It  is  the  account  of  an  ob- 
server who  knows  how  enormous  the  possibilities 
of  deception,  of  mal-observation,  and  how  insidi- 
ously inference  usurps  the  place  of  perception. 
Every  one  interested  in  the  psychology  of  illusions 
should  read  this  admirable  exposition  of  an  inter- 
esting chapter  on  that  subject. 

The  phenomena  to  be  explained  include  raps, 
levitation  of  objects,  playing  on  musical  instru- 
ments, psycography  and  so  on.  Mr?.  Sidgwick 
speaks  from  a  twelve  years*  experience  with  medi- 
ums, including  several  of  considerable  fame.    As 
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regards  rape,  one  must  remember  that  as  early  as 
1851  it  was  shown  that  these  could  be  and  were 
produced  by  voluntarily  dislocating  the  knee-joint. 
Holding  the  knees  of  one  of  the  original  Fox 
sisters  was  sufficient  to  prevent  the  appearance  of 
the  raps.  It  will  be  impossible  to  detail  the  many 
devices  to  prevent  fraud  of  which  Mrs.  Sidgwick 
availed  herself ;  but  the  reading  of  these  extends 
one's  appreciation  of  the  conjuring  art.  Perhaps 
the  moet  ingenious  device  was  that  of  placing  the 
medium  in  a  hammock  connected  with  a  spring- 
balance  which  recorded  the  weight  of  the  ham- 
mock and  its  contents.  If  the  medium  herself 
personated  the  '  materializations/  her  stepping  out 
of  the  hammock  would  be  recorded.  <*The 
seances  were  nearly  unsuccesHful  until  the  last." 
In  the  apparently  successful  ones  an  associate 
was  in  the  cabinet  for  a  time,  and  broke  her 
promise  by  refusing  to  be  searched  when  leaving 
it.  In  short,  remembering  that  nearly  every 
medium  who  pretends  to  any  very  remarkable 
manifeittation,  has  been  exposed  at  some  time  of 
his  or  her  career ;  that  the  conditions  which  they 
prefer  are  those  most  available  for  trickery  ;  that 
when  the  conditions  are  rigid  and  unexpected, 
success  is  rare  (if  it  ever  occurs)  :  that  the  kind  of 
feats  by  which  the  spiritualists  choose  to  prove 
their  theories  are  exactly  the  kind  which  a  con- 
jurer chooses,  — in  view  of  all  this,  the  aversion 
of  scientific  men  to  investigate  such  phenomena  is 
largely  justified.  The  most  (perhaps  the  only) 
valuable  result  of  this  research  is,  as  was  said 
above,  the  light  it  throws  on  the  psychology  of 
belief,  and,  from  a  natural-history  point  of  view, 
the  willingness  of  a  certain  class  of  humanity  to 
be  deceived  and  to  long  and  search  for  the  phi- 
losopher's stone. 

Mr.  C.  U.  Maseey  contributes  a  paper  on  the 
possibilities  of  mal-obeervation  in  the  evidences  of 
spiritualism,  in  which  he  maintains  that  these 
possibilities  have  been  greatly  exaggerated,  and 
that,  if  we  simply  take  the  precaution  of  record- 
ing one  simple  observation  at  a  time,  human  tes- 
timony is  reliable  enough.  Mr.  Massey  (who  is  the 
translator  of  Zdllner*s  'Transcendental  physios') 
then  attempts  to  show,  by  recounting  seances 
with  notoiious  mediums,  that  reliable  evidence  for 
the  existence  of  obscure  forces  exists  in  abundance. 
The  former  president,  Mr.  Sidgwick,  very  properly 
adds  a  note  that  the  policy  of  a  psychic  research 
society,  far  from  encouraging  this  not  over-moral 
trade,  should  distinctly  be  averse  to  having  more 
to  do  with  it  than  is  necessary. 

Two  papers  by  Mr.  Frederic  W.  H.  Myers  de- 
serve some  notice.  The  first  treats  of  <'  Human 
personality  in  the  light  of  hypnotic  suggesdon," 
and  ia  a  very  exaggerated  estimate  of  the  evidence 


which  this  condition  can  furnish  with  regardfto 
the  nature  of  the  eye.  The  main  idea  is,  that  the 
subject  almost  always  resists  the  notion  that  any- 
thing but  his  own  free  choice  determined  the  sug- 
gested action,  and  will  invent  the  most  fanciful 
explanations  to  make  an  absurd  action  appear 
rational.  In  other  words,  one  may  even  have  the 
feeling  of  acting  as  a  free  agent,  and  yet  be  con- 
strained by  a  foreign  agent,  —  a  fact,  by  the  way, 
well  known  to  Spinojuu  The  object  of  the  second 
paper  is  to  suggest  that  telepathy  may  be  opera- 
tive hypnotism  ;  that  a  subject  may  be  put  into 
this  condition  by  the  will  of  the  operator  himself 
a  quarter  of  a  mile  or  more  away.  Tlie  evidence 
produced  is  far  from  satisfactory,  owing,  in  part, 
to  the  fact  that  the  observers  who  were  sent  to 
find  out  whether  the  sleep  followed  would  them- 
selves unconsciously  furnish  the  suggestion.  Mr. 
Myers  then  proposes  a  serial  claa^^iflcation  of  the 
methods  of  *hypnogeny,'  beginning  with  such 
massive  disturlxuices  as  cause  cataplexy  in  animals, 
and  gradually  leading  up  to  this  new  *  telepathic ' 
hypnotism.  The  scheme  is  in  part  suggestive, 
but  is  premature,  and  adopts  as  proved,  facts  ex- 
tremely uncertain  and  improbable.  The  theoreti- 
cal portion  of  the  paper  is  extremely  dishearten- 
ing; such  a  sentence  as  **  that  perhaps  when  I 
attend  to  a  thing,  or  will  a  thing.  I  am  directing 
upon  my  own  nervous  system  actually  that  same 
force  which,  when  I  direct  it  on  another  man's 
nervous  system,  is  the  <  vital  influence  '  of  mes- 
merists, or  the  '  telepathic  impact '  of  which  Mr. 
Gumey  and  I  have  said  so  much,*'  certainly  smacks 
of  anything  but  a  scientific  spirit. 

Mr.  Myers,  Mr.  Qumey,  and  Mr.  Podmore  will 
very  shortly  g^ve  a  detailed  statement  of  their 
psychical  researches,  in  a  two-volume  book,  *Phan- 
tasms  of  the  living,'  and  to  this  work  Mr.  Myers 
refers  readers  for  further  information. 

The  present  writer  can  not  refrain  from  asking, 
if  all  the  brains,  the  labor,  the  money,  and  the 
time  devoted  to  these  investigations  by  our  English 
cousins  have  yielded  such  meagre  results,  and  have 
led  the  way  to  so  much  useless  and  markedly 
perverted  thinking,  whether,  as  long  as  the  world 
has  so  many  important  questions  waiting  for  a 
decision,  i*o  much  good  cogitative  energy  should 
be  allowed  to  go  waste. 


RECENT  WORKS  ON  TOPOGRAPHICAL 

SURVEYING. 

Thb  field  work  of  the  topographer  consists  of 
two  parts,  which  are  entirely  distinct  in  character. 
These  are,  first,  tlie  work  of  location,  which  may 
be  done  entirely  by  angulation,  or  by  angulatkn 
and  distance  measorements.    It  is  geometrical 
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work.  This  work  of  location  Berves  only  to  cor- 
rect the  map  ;  it  forms  no  part  of  the  map  itself. 
The  matter  of  the  map  is  obtained  by  the  second 
part  of  the  topographer^s  work,  that  of  sketching. 
This  is  artistic  work.  Here  we  come  to  a  defini- 
tion of  a  map  from  theconstractive  point  of  view. 
It  is  a  sketch,  corrected  by  locations.  The  more 
locations  per  square  inch  of  the  map»  other  things 
being  equal,  the  better  the  map ;  but  however 
numerous  the  locations  may  be,  the  map  itself  is 
none  the  less  a  sketch. 

Locations  are  effected  in  two  ways,  as  noted 
above.  First,  by  angular  measurement,  starting 
from  a  carefully  measured  base.  These  measure- 
ments may  be  made  with  the  theodolite  or  plane- 
table.  Set^ond ,  by  direction  and  distance  measure- 
ments; the  former  by  compass,  theodod^te,  or 
plane-table,  the  latter  by  chain,  steel  tape,  odome- 
ter, or  stadia.  These  two  methods  are  frequently 
used  in  combination,  as  in  the  ordinary  work  of 
the  U.  S.  coast  and  geodetic  survey,  where  the 
plane-table  stations  and  many  unoccupied  points 
are  located  by  angular  work,  while  other  points 
are  fixed  in  position  by  direction  and  distance, 
from  the  stations,  using  the  plane-table  and  stadia 
for  this  purpose. 

Among  topographers  of  wide  experience  in  the 
use  of  instruments  and  methods  of  work,  there  is 
no  question,  where  Ihe  conditions  are  favorable, 
as  to  the  advisability  of  using  the  method  of  loca- 
tion by  angulation,  rather  than  that  by  direction, 
and  distance  measurements.  It  is  without  doubt 
the  most  rapid  and  the  most  accurate  method  of 
Controlling  the  sketches  for  a  topographic  map. 
Its  employment  requires,  however,  that  the  coun- 
try shall  present  some  relief,  that  it  contain  an 
adequate  number  of  points,  natural  or  artificial, 
suitable  for  being  *  cut  in,*  and  that  it  be  not  too 
generally  covered  with  forests,  in  order  that  a 
sufficient  number  of  cleared  summits,  well  dis- 
tributed for  stations,  may  be  obtained.  The  pri- 
mary advantage  in  the  use  of  the  plane-table  with 
this  method,  as  with  all  other  methods,  is,  that 
the  work  is  plotted  directly  upon  the  station,  and 
the  sketch  is  then  made  upon  a  correct  frame- 
work, —  in  other  words,  the  map  is  made  upon 
the  station,  with  the  country  in  view.  The  prin- 
cipal disadvantage,  if  it  be  a  disadvantage,  is  that 
the  angles,  being  recorded  graphically,  cannot  be 
used  subsequently  for  a  map  upon  a  larger  scale. 
Objections  to  this  instrument  on  account  of  its 
weight  and  cumbrousness  have  no  force,  as  the 
plane-table  may  ^be  made  very  light  and  simple 
without  reducing  its  accuracy. 

The  theodolite  may  be  used,  the  angles  recorded, 
and  the  map  plotted  upon  the  station.  This  com- 
bines the  advantages  of  the  plane-table  and  the 


theodolite.  It  requires,  however,  more  men,  more 
instruments,  and  more  time  dev/ited  to  work  upon 
the  station,  where  time  is  of  especial  value.  An- 
other method  of  combining  the  advantages  of 
both  instruments  is  in  extensive  use  in  the  western 
work  of  the  U.  S.  geological  survey.  Here  a  light 
and  simple  plane-table  is  used,  in  conjunction 
with  a  theodolite.  The  map  is  made  upon  the 
former  instrument,  while  with  the  latter,  angles 
for  location  are  read  upon  all  important  points. 
These  are  subsequently  plotted  in  the  office,  and 
the  plane-table  sheets  corrected  accordingly. 

The  methods  of  continuous  location  by  direc- 
tion and  distance  measurements  are  known  gen- 
erally as  traverse  or  meander  methods.     They  are 
primarily  applicable  to  the  survey  of  lines  and  not 
of  areas.    The  essential  feat  ure  of  these  methods 
is,  that  one  station  is  located  from  another  in  con- 
tinuous series.    There  is  necessarily  an  accumula- 
tion of  error  in  such  a  series,  which  may  be  cor- 
rected by  connecting  the  line    with  points  in  a 
triangulation.     All  these  methods  are  imperfect  in 
several  respects.     First,  they  are  inaccurate,  be- 
cause of  the  liability  to  an  accumulation  of  error. 
Second,  they  are  ill  adapted  to  the  survey  of  areas* 
inasmuch  as  while  the  line  (usually  a  road)  and  its 
immediate    neighborhood   are    surveyed  in    the 
greatest  detail,  the  areas  between  lines  of  survey 
are,  in  practice,  comparatively  poorly  surveyed, 
and  the  resulting  map  is  unequal  in  quality  indif- 
ferent parts.    Third,  the  traverse  is  necessarily- 
made  upon  a  much  larger  scale  than  is  required  by 
the  scale  of  the  map,  and  so  the  work  is  more  ex- 
pensive than  it  need   be.     The  more  hilly  the 
country,  the  more  force  there  is  in  the  second  of 
these  objections,  as  the  lines  of  survey,  following 
the  roads  and  trails,  necessarily  |)ass  through  the 
lowest  parts  of  the  country,  and,  therefore,  the 
topographer,  instead  of  being  free  to  select  the 
best  points  for  overlooking  his  area,  is  obliged  to 
content  himself  with  the  poorest  outlooks.     The 
result  is  seen  in  meaningless  hill-forms,  which 
were  evidently  sketched  from  below  in  the  valleys. 
By  experienced  topographers,  traverse  methods 
are  avoided  whenever  practicable,  but  in  flat  or 
timbered  regions  it  often  becomes  necessary  to 
adopt  them. 

Of  the  instruments  used,  the  plane-table  is  ill 
adapted  to  this  work,  being  difficult  to  manipulate 
quickly.  The  chain  and  tape  are  generally  dis- 
carded in  the  survey  of  areas,  as  being  more 
accurate  than  the  requirements,  and  proportion- 
ately slower.  The  odometer  attached  to  a  revolv- 
ing wheel  measures  distances  with  ample  accuracy 
for  almost  any  scale,  and,  in  connectioh  with  the 
compass,  allows  the  most  rapid  work  of  any  of 
these  methods.     Measurements  of  height,  how- 
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ever,  mufit  be  made  by  a  separate  inBtrumeot,  — 
by  the  barometer,  if  great  accuracy  is  not  required, 
or  by  spirit -letel,  if  the  barometer  does  not  meet 
the  requirements.  The  stadia  instrument  measures 
distance,  direction,  and  relative  height.  In  this 
combination  lies  its  superiority  to  other  instru- 
ments for  traverse  surveying.  It  is  not,  however, 
as  rapid,  as  cheap,  or  as  accurate  in  its  measure- 
ments as  the  odometer.  The  method  is  new  to 
many  surveyors,  and  is  attractive  from  its  novelty. 
Extraordinary  claims  are  made  for  it  in  regard  to 
accuracy,  which  are  scarcely  to  be  realized  in 
practice. 

Until  recent  years,  the  vertical  element  of  topog- 
raphy has  received  little  attention.  If  recog- 
nized at  all,  it  has  been  represented  qualitatively 
only,  by  means  of  shading,  either  by  hachures, 
crayon,  or  brush  work.  The  U.  8.  coast  and 
geodetic  survey,  however,  from  its  inception,  has 
mapped  the  relief  quantitatively,  by  means  of 
contours,  but,  strange  to  say,  has  in  nearly  all  its 
published  maps  failed  to  reproduce  this  material, 
but  has  represented  rehef  by  hachures.  At  pres- 
ent the  importance  of  showing  the  relief  quanti- 
tatively is  becoming  recognized,  and  most  modem 
maps  have  a  vertical  as  well  as  a  horizontal  scale, 
the  relief  being  represented  by  contours.  Al- 
though this  reform  is  now  well  advanced,  and 
although  the  methods  of  surveying  the  vertical 
element  are  well  matured,  there  is  still  much  mifh 
conception  among  engineers  in  regard  to  these 
methods.  Many  engineers  can  imagine  no  other 
way  of  mapping  the  contours  of  an  area  except 
that  of  taking  up  each  contour  and  tracing  it  in 
all  its  convolutions.  That  contours  can  be  sketched 
with  sensible  accuracy  over  a  wide  area,  providing 
the  sketch  be  corrected  by  the  measurement  of 
the  fieigbts  of  a  dozen  or  more  key  points,  they 
are  slow  to  believe,  and  the  fact  that  the  U.  8. 
coast  and  geodetic  survey  uses  this  means  of  locat- 
ing contours,  only  lessens  their  faith  in  the  in- 
fallibility of  that  organization. 

Among  all  the  treatises  and  text-books  upon 
topographic  surveying  recently  published  there  is 
not  one  which  treats  the  subject  in  a  comprehen- 
sive manner.  These  books,  in  so  far  as  they  relate 
to  field  work,  discuss  little  besides  the  geometrical 
part  of  the  topographer*s  work,  —  the  simplest  and 
in  many  respects  the  least  important,  and  always 
the  most  easily  learned  part  of  his  profession.  The 
artistic  part  of  the  field  work  is  either  ignored 
entirely  or  is  treated  as  of  very  little  importance. 
This  is  perliaps  due  to  the  difficulty  of  describing 
the  almost  infinite  variety  of  the  work,  as  it 
changes  with  each  day  and  with  every  square 
mile.  Moreover,  it  is  a  subject  which  can  be 
treated  with  much  greater  facility  by  meang  of 


object  lessons  in  the  field  than  by  books.  The 
aphorism  that  *  topographers  are  bom  but  not 
made,'  may  have  something  to  do  with  this  lack 
of  facilities  for  making  them.  Another  general 
criticism  upon  these  books  is,  that,  of  the  various 
methods  of  location,  they  treat  only  of  location  by 
traverse,  and  the  impression  constantly  conveyed 
to  the  student  is,  that  topographic  work  is  uni- 
versally done  by  means  of  traverses.  A  miscon- 
ception regarding  the  use  of  the  plane- table  ap- 
pears to  exist  in  the  minds  of  most  engineers  who 
have  written  upon  topographic  surveying.  They 
appear  to  regard  the  plane-table  solely  as  a  stadia 
instrument,  and  criticise  it  from  that  point  of 
view  alone.  There  is  no  method  of  surveying  to 
which  this  instrument  is  not  applicable,  and,  for 
most  kinds  of  work,  it  is  the  simplest,  most  con- 
venient, and  most  accurate  instrument  in  use. 
Again,  these  books  are  very  unsatisfactory  regard- 
ing the  construction  of  the  vertical  element  of 
maps.  The  impression  conveyed  by  the  treat- 
ment of  this  subject  is,  that  contours  should  be 
traced  upon  the  ground,  a  method  never  employed 
upon  geographical  surreys,  as  stated  above. 

Another  generic  feature  of  these  books  which  is 
worthy  of  attention  is,  the  great  number  and  com- 
plexity of  the  conventional  signs  which  they  de- 
scribe. In  general  topographic  maps  it  is  desirable 
to  keep  the  numl)er  of  such  symbols  down  to  the 
smallest  possible,  consistent  with  the  amount  of 
information  which  the  map  should  cx)ntain  :  first, 
in  order  that  the  maps  may  be  easily  read ;  and 
second,  that  they  may  be  easily  kept  up  to  date. 
Another  notable  omission  is,  the  want  of  consider- 
ation of  the  pcrale  of  maps  as  affecting  the  charac- 
ter of  the  work,  —  a  matter  which  involves  the 
degree  of  accuracy  and  of  detail  net^essary  to  1  e 
obtained  in  the  survey,  and,  consequently,  the 
cost  of  the  work.  It  appears  to  be  assumed  that 
a  survey  is  a  survey,  which  may  be  plotted  upon 
a  larger  or  a  smaller  scale,  without  any  regard  to 
the  quality  of  the  material  obtained.  In  point  of 
fact,  there  is  no  more  important  question  in  the 
economics  of  map-making  than  that  of  scale,  and 
the  right  proportion ment  of  the  work  to  the 
adopted  scale.  It  is  in  this  direction,  more  than 
any  other,  that  improvement  is  to  be  expected  in 
the  conduct  of  work. 

ProfeBsor  Haupt*s  '  The  topographer '  ^  is  the 
most  comprehensive  and  satisfactory  of  the  recent 
manuals  on  top«igraphic  surveying.  Still,  while 
treating  with  great  fulness  of  traverse  surveying, 
it  ignores  other  methods  of  location.  It  makes  an 
attempt  to  treat  of  sketching,  but  without  much 
success.  The  chapter  upon  relief,  drainage  systemji, 

>  Thi§  topogn^fhi$r,  hU  inttrumentt  and  metkodB,  Bj 
UrnsM.  Hauft,  A.M.,  C.B..  PhUadeliHila,  SUnidart,  18M.  8*. 
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etc.,  oontains  numerous  erroneous  siatements  re- 
garding geographical  laws.  The  book  is  fully  illus- 
trated with  cuts  and  maps.  Most  of  the  latter  are 
fkirly  good  specimens  of  work,  but  a  better  ex- 
ample of  bachure  work  might  have  been  selected 
than  the  map  of  the  Yellowstone  national  park, 
while  that  of  the  Neversink  mountains  near  Read- 
ing, Fa.,  is  by  no  means  a  good  specimen  of  con- 
tour work. 

Bir.  Carpenter*8  little  book  ^  is  essentially  a  de- 
scription of  the  methods  of  work  in  use  upon  the 
U.  8.  geographical  surveys  west  of  the  100th  merid- 
ian, in  which  organization  his  experience  was 
obtained.  It  is  almost  unnecessary  to  say  that  it 
deals  almost  entirely  with  traverse  methods  of 
location. 

A  number  of  text- books  have  been  written  upon 
stadia  surveying,  and  many  tables  for  the  reduc- 
tion of  stadia  measurements  have  been  made, 
most  of  which  are  theoretically  faulty,  but  all 
good  enough  for  the  material  to  be  treated. 
Among  these  are  Winslow's  <  Stadia  surveying  * ' 
and  Johnson's  *  Topographical  surveying.*  *  The 
former  contains  only  the  theory  of  the  instrument, 
with  tables  for  its  use.  It  is  a  convenient  little 
volume.  The  latter  goes  into  the  subject  more 
fully,  giving  the  theory,  describing  the  instru- 
ments in  ordinary  use,  and  the  routine  of  field  and 
office  work,  together  with  the  applications  of  the 
method  to  railroad,  canal,  ditch,  and  pipe  line  sur- 
veys, surveys  of  drainage  basins,  and  city  and  town 
sites,  etc.  In  discussing  the  cost  per  square  mile  by 
this  method  it  will  be  noticed  that  no  reference  is 
made  to  scale,  a  fact  which  necessarily  makes  the 
figures  of  no  value.  Mr.  Johnson  discusses  the 
relative  advantages  of  the  use  of  the  plane-table 
and  the  stadia  instrument  at  some  length,  to  the 
disadvantage  of  the  former,  but  it  will  be  seen 
that  he  assumes  that  the  plane-table  is  used  simply 
as  a  stadia  instrument.  His  concluding  objection  to 
the  plane  table,  viz.,  that  it  is  a  very  difficult  in- 
strument to  learn,  suggests  a  want  of  familiarity 
with  it. 

Lieutenant  Reed's  '  Topographical  drawing  and 

sketching  *  *  relates  principidly  to  the  office  work 

upon  maps.     A  few  pages  are,  however,  devoted 

to  field  sketching  and  the  use  of  instruments,  but 

these  treat  of  that  ruder  class  of  surveying  known 

as  reconnoissance.     A  chapter  is  devoted  to  the 

use  of  photography  as  an  aid  to  topographic  work, 

1  C^tograph%co^l  turveying.  F.  DbT.  Cabpentbr.  New 
York,  Van  Nostrand,  187&    19^. 

*  Stadia  aurveying.  By  Arthur  Winslow.  New  York, 
Van  Nostrand,  im.    1S«. 

*  A  manual  of  the  theory  andpractiee  of  topographical 
turveying  6y  meant  of  the  tranHt  and  etadia.  By  J.  B. 
JOHNSON,  C.S.    New  York,  Wiley,  1885.    S*. 

*  Topographical  drawing  and  tlxtching^  in^uding  appti- 
eaUone  of  photography.  By  Lieut  Hknrt  A.  RXRD,  U.8.A. 
New  York,  miey,  18W.    4*. 


an  idea  which  is  very  popular  with  ainateo]^  topog- 
raphers. That  portion  of  the  work  which  treats 
of  the  office  preparation  of  maps  is  very  full,  and 
is  excellent.  The  book  is  beautifully  illustrated 
with  plates  of  conventional  signs  and  examples  of 
existing  maps. 

M.   VuLPiAN  recently   communicated    to    the 
French    academy  the  interesting  results  of    an 
experiment  on  brain-mutilation  in  a  fish.     The 
cerebral  lobes  were  removed  from  a  carp  on  Biarch 
18  last,  and  the  fish  was  under  daily  observation  up 
to  the  20th  of  September,  when  it  died  from  causes 
believed  by  the  author  to  be  wholly  unconnected 
with  the  brain  injury.     During  all  this  time  its 
movements  and  respirations  were  normal,  not  dif- 
fering from  those  of  its  uninjured  fellows.     In 
fact,  two  months  after  the  operation,  M.  Vulpian 
could  not  perceive  any  difference  in  its   move- 
ments and  behavior  from  those  of  healthy  fishes. 
Its  sight  was  in  no  wise  impaired.     It  saw  and 
avoided  obstacles,  and  readily  recognized  the  ycil- 
low  and  white  fragments  of  boiled  egg  on  the 
bottom  of  the  aquarium.    It  struggled  actively 
with  its  fellows  to  obtain  the  small  particles  of 
food  thrown  into  the  water,  seeing  them  from  a 
distance,  and  following  them  as  they  fell.     At  the 
approach  of  the  one  feeding  the  fishes,  it  would 
swim  from  the   opposite  side  of  the  aquarium, 
manifesting  no  impairment  of  intelligence.     Its 
sense  of  taste  was  preserved,  as  shown  by  its  re- 
jecting  non-alimentary    substances   accidentally 
taken  into  its  mouth.     The  sense  of  smell  only, 
was  destroyed,  owing  to  the  section  of  the  olfac- 
tory processes ;  otherwise  it  seemed  to  retain  all 
the  senses,  and  the  intellectual  and  instinctive  fac- 
ulties of  the  normal  healthy  fish.     Upon  examina- 
tion, the  cerebral  lobes  and  pineal  gland  were 
found  to  be  entirely  wanting,  but  the  rest  of  the 
brain  was  intact.      Although  nearly  six  months 
had  elapsed  since  the  operation,  there  was  no  in- 
dication of  the  regeneration  of  the  lobes.    The 
opening  in  the  cranium  closed  up  in  about  two 
months,  and,  had  the  fish  lived  a  month  or  two 
longer,   the  author  was  certain  that  the  walls 
would  have  been  wholly  ossified.      The  experi- 
ment shows  that  the  instinct  and  the  will  — facul- 
ties which  in  all  higher  animals  seem  to  be  located 
in  the  cerebrum  —  are  capable  of  their  full  mani- 
festation in  the  fish  after  its  complete  ablation. 

—  Dr.  Beaulieu,  in  the  Eeonomisie  franQois, 
givee  the  following  as  the  quantity  of  tobacco  con- 
sumed by  each  1,000  people  in  Europe ;  in  Spain, 
110  pounds ;  Italy,  128;  Great  Britain,  188;  Prussia, 
182  ;  Hungary,  207  ;  France,  210 ;  Denmark,  284; 
Norway,  220  ;  Austria,  278  ;  Germany,  886 ;  Hol^ 
land,  448  ;  Belgium,  560. 
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COMMENT  AND  CRITICISM. 
With  this  issue,  Science  offers  to  its  readers  an 
educational  supplement,  and  a  portion  of  the  body 
of  the  paper  is  also  given  over  to  matters  of  edu- 
cational interest.  Hereafter  this  will  be  the  case 
with  every  fourth  niunber  of  the  paper.  These 
educational  numbers  will  also  be  reprinted  sepa- 
rately, and  bound  as  an  educational  journal  com- 
plete in  itself,  entitled  Science  and  education. 
This  will  be  furnished  separately  to  teachers  and 
others  who  may  desire  it  and  yet  not  feel  able  to 
subscribe  for  Science  as  a  whole.  The  object  in 
taking  this  step  is  to  emphasize  and  elucidate  the 
truth  that  education  is  a  science,  and  teaching  a 
profession.  While  adhering  to  no  particular 
8ch(X)l  of  pedagogics,  we  believe  that  the  present 
movement  in  favor  6f  the  scientific  treatment  of 
education  is  eminently  proper,  and  we  mean  to 
aid  it  hy  all  means  in  our  power.  As  education, 
like  civilization,  is  international,  we  shall  endeavor 
to  present  to  our  readers  from  time  to  time  an 
account  of  what  is  doing  in  Europe,  and  to  inform 
them  concerning  current  pedagogical  literature, 
both  American  and  foreign.  We  shall  include 
articles  on  the  history  of  education,  the  art  of  in- 
struction, the  science  of  education,  classical  study, 
industrial  education,  science-teaching,  normal- 
school  methods,  school  discipline,  common-school 
questions,  and  cognate  subjects.  We  hope  to 
make  our  book-reviews  esiiecially  useful  to  teach- 
ers and  general  readers,  and  to  tell  them  what 
new  books  we  consider  useful  to  educational 
science,  and  what  harmful.  We  propose  to  make 
this  educational  journal  essential  to  teachers,  and 
to  educators  generally,  and  to  lend  an  efficient 
hand  in  aiding  true  educational  prog^ress. 


The  YiCE-CHANCBLLORsmp  of  the  University  of 
Oxford  is  the  most  influential  office  of  the  uni- 
versity, and  the  election  to  the  position  a  great 
honor.  Inasnmcb  as  the  vice-chancellor  is  the 
virtual  executive  officer,  and  enjoys  many  special 
prerogatives  and  privileges,  his  is  a  position  of 
great  influence  and  responsibility.  Nominally  the 
vice-chancellor  is  elected  for  a  year  ;  but  if'  he  is 


willing,  and  hLs  health  ))ermits,  he  is  re-elected 
annually  for  three  3  ears  :  so  the  full  term  is  prac- 
tically four  years.  A  new  vice-cancellarean  term 
has  just  be^Q  at  Oxford,  Prof.  Benjamin  Jowett, 
master  of  Bailiol  college,  having  completed  his 
four-years*  tenure.  His  successor  is  Dr.  Bellamy, 
prefddent  of  St.  John^s  college,  a  man  of  conserva- 
tive tendencies,  and  of  whom  nothing  but  good  is 
spoken.  Profeiisor  Jowett  has  been  called  the 
most  learned  man  in  England,  and  his  vice- 
chancellorship,  quite  in  keeping  with  his  reputa- 
tion, has  been  notable.  He  may  be  called  a  radi- 
cal, so  far  as  that  term  will  apply  in  the  field  of 
scholarship,  and  he  has  l)een  instrurtiental  in 
breaking  down  many  of  the  old  traditions  that 
have  trammelled  his  university  and  limited  its 
usiefulness.  Under  his  active  direction,  the  In- 
dian institute  was  opened,  the  new  physiological 
laboratory  built  and  endowed,  —  a  tremendous 
blow  to  the  conservative  element,  — a  new  theatre 
built  for  academic  uses,  an  actor  invited  to  lecture 
before  the  university,  the  examination  schools 
used  as  ball-rooms,  and  a  non-conformist  college 
actually  founded.  Corresponding  to  these  ex- 
ternal evidences.  Professor  Jowett  has  infused 
into  the  university  a  spirit  of  catholicity  and  UA- 
erance  utterly  new  to  it.  It  is  safe  to  say  that 
among  his  greatest  works  will  always  be  reckoned 
his  liberalizing  of  the  ancient  university.  His  ser- 
vices to  the  cause  of  education  are  of  inestimable 
value,  and  we  trust  he  may  long  be  spared  to 
enjoy  the  honors  he  has  so  richly  deserved. 


Articulateness  in  ant  SCHEME  of  education 
is  essential  to  its  perfection.  In  state-controlled 
education  this  articulateness  is  obtained  by  law, 
but  in  countries  like  our  own  it  is  left  to  circum- 
stances and  the  discretion  of  the  authorities  of  the 
separate  gradei^  of  educational  institutions.  All 
honorable  endeavor  should  be  made,  therefore,  to 
bring  these  authorities  frequently  together,  thai 
they  may  learn  each  other's  wants  and  necessities, 
and  work  together  for  their  common  end.  An 
attempt  to  do  this  is  being  made  to-day  in  Phila- 
delphia, where  a  convention  of  teachers  interested 
in  preparing  boys  for  college  is  being  held.  Pa- 
pers are  to  be  read,  —  those  announce  J  in  the 
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programme  are  by  Professor  James  of  the  Uni- 
versity of  Pennsylvania,  and  Professor  West  of 
Princeton,  —  and  followed  by  general  discussion. 
The  meeting  should  be  a  valuable  one,  and  we 
trust  it  will  be.  It  would  be  especially  notable 
should  it  prove  to  be  the  first  step  in  bringing  our 
colleges  and  preparatory  schools  into  frequent  and 
close  conference  in  some  official  manner. 


A    CIRCULAR    FROM    PROFESSOR    LESLEY,    State 

geologist  of  Pennsylvania,  announces  that  Mr. 
C.  A.  Ashbumer,  who  has  in  recent  years  acted 
as  geologist  in  charge,  has  resigned  this  position 
for  the  purpose  of  associating  himself  with  a  com- 
I)any  in  Pittsburgh,  that,  among  other  projects, 
proposes  to  undertake  a  systematic  search  for  and 
development  of  natural-gas  fields  for  economic 
uses.  Mr.  Ashbumer's  services  on  the  state  sur- 
vey, especially  in  the  anthracite  region,  are  well 
known  and  highly  appreciated  by  American  geolo- 
gists, and  it  is  fortunate  that  part  of  his  time  may 
still  be  given  to  the  completion  of  work  at  present 
in  hand.  It  is  gratifying  also  to  see  that  Mr. 
Ashbumer's  geological  studies  have  led  him  to  so 
practical  and  valuable  a  knowledge  of  the  occur- 
rence of  natural  gas,  that  his  guidance  in  the 
search  for  this  new  fuel  is  now  needed  by  com- 
mercial men  who  measure  their  good  opinion  in 
high  salaries,  with  which  the  pay  for  the  more 
purely  scientific  work  of  a  geological  survey,  as 
measured  by  legislative  opinion,  cannot  com- 
pete. 

Pleuro-fneumonll,  which  has  lately  given  the 
authorities  so  much  trouble  and  anxiety  in  Illinois, 
is  steadily  advancing  into  other  states.  It  is  now 
attacking  herds  of  cattle  in  the  counties  of 
Harvard,  Clinton,  Newton,  Jasper,  and  Benton, 
in  the  state  of  Indiana,  and  it  is  reported  that  in- 
fected animals  have  been  shipped  to  other  counties. 
The  U.  S.  authorities  have,  in  our  judgment,  been 
very  remiss  in  their  duties  in  respect  to  contagious 
pleuro-pneumonia.  The  increased  prevalence  of 
this  disease  was  brought  to  their  attention  some 
years  ago,  and  they  were  urged  by  sanitarians  and 
veterinarians  alike  to  take  the  steps  necessary  to 
its  control  and  extinction ;  but  the  appeals  were 
in  vain.  It  will  be  found,  we  predict,  before  many 
months  have  passed,  that  the  government  must 
take  the  most  radical  steps  if  it  expects  to  cope 
with  this  disease,  which  has  already  cost  the 
country  millions  of  dollars,  and  will  doubtless  cost 
it  as  many  more  before  its  progress  is  stayed. 


Mb.  Alfred  Russell  Wallace,  D.G.L.,  who 
read  a  paper  before  the  National  academy  of 
sciences  at  Boston  recently,  and  who  is  to  do- 
liver  Lowell  institute  lectures  this  year,  should 
need  no  introduction  to  American  students  and 
scientists.  Mr.  Wallace  shares  with  Charles 
Darwin  the  honor  of  having  discovered  the  laws 
of  the  modification  of  species  and  of  natural 
selection.    Mr.  Darwin,  in  the  introduction  to  his 

*  Origin  of  species,'  refers  to  Mr.  Wallace's  work 
in  the  same  fields  as  his  own.  Mr.  Wallace,  how- 
ever, is  more  conservative  than  the  more  ardent 
Darwinians  in  his  limitation  of  the  scope  of  the 
laws  of  natural  selection.  Mr.  Wallace's  princi- 
pal writings,  aside  from  his  numerous  special  con- 
tributions to  the  proceedings  of  learned  societies, 
are,  *  Travels  on  the  Amazon  and  Rio  Negro '  (1858), 

*  Palm  trees  of  the  Amazon  *  (1858),  *  The  Malay 
Archipelago '  (1869),  *  Contributions  to  the  theory 
of  natural  selection '  (1870),  *  Miracles  and  modem 
Spiritualists '  (1875)»  *  Geographical  distribution  of 
animals  '  (1876),  •Tropical  nature'  (1878),  *  Island 
life'  (1880),  'Land  nationalization '  (1882),  and  a 
work  edited  by  him  on  Australasia,  to  which  he 
was  also  a  large  contributor.  In  1885  Mr.  Wallace 
published  an  essay  on  *  Bad  times,'  ascribing  them 
to  an  excessive  war  expenditure,  the  increase  of 
speculation  and  of  millionnaires,  and  to  the  de- 
population of  the  rural  districts.  Mr.  Wallace's 
political  and  social  opinions  are  not  so  authorita- 
tive as  those  on  subjects  in  the  domain  of  natural 
science.  The  socialists,  anti-vaccinationists,  and 
Spiritualists  all  claim  Mr.  Wallace  as  one  of  them- 
selves, though  with  how  much  reason  we  do  not 
know. 

The  great  attention  that  the  phenomena  of 
hypnotism  have  attracted  in  France,  owing  doubt- 
less to  the  prevalence  of  that  nervously  volatile 
temperament  necessary  for  a  good  hypnotic  sub- 
ject, has  culminated  in  the  establishment  of  a 
monthly  review,  already  referred  to  in  Science 
(Sept.  8,  p.  207),  devoted  exclusively  to  this  subject 
(Revue  de  Vhypnoiisnie  expMmental  et  thira" 
peutique).  The  editor  is  Dr.  Eklgar  Bullion,  who 
has  gathered  together  a  goodly  array  of  collabo- 
rators. 'Hypnotism  is  the  order  of  the  day:' 
thus  says  the  opening  editorial.  Societies  having 
for  their  object  the  investigation  of  this  side  of 
psychic  life  are  flourishing ;  many  physicianB  (in 
France)  are  employing  it  as  a  therapeutic  agent, 
especially  in  nervous  diseases;  the  question  of 
responsibility  in  this  condition  must  be  discossed 
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by  medico-legal  experts ;  the  phjilology  and  paj- 
chology  of  this  attention-cramp,  or  whatever  we 
call  it,  must  be  worked  out.  Hence  a  review. 
Judging  from  the  contents  of  the  first  four  num- 
bers of  the  Revue,  one  must  pronounce  it  a  very 
convenient  publication.  It  will  enable  one  to  fol- 
low the  development  of  this  interesting  movement 
with  least  waste  of  time.  It  differs  from  the  pro- 
ceedings of  our  psychic  research  societies  in  that 
its  aim  is  essentially  (xactical,  and  the  interest  it 
represents  largely  medical.  True,  we  are  intro- 
duced to  such  novelties  as  hjrpnotizing  through 
the  telephone,  and  the  action  of  medicaments  at 
a  distance  :  but  these  are  brought  forward  to  show 
the  extent  of  the  change  in  sensibility  in  hyp- 
notics, not  as  evidences  of  *  supernormal '  g^f ts. 
There  is  a  large  scientific  field  for  this  sort  of 
study  ;  and  physicians,  particularly  specialists  in 
nervous  diseases,  are  the  ones  best  qualified  to  take 
it  up.  On  the  whole,  the  movement  represented 
by  the  staff  of  this  review  may  be  regarded  as  a 
▼ery  promising  one. 

The  repobt   of  the  British  commissioners  of 
customs  for  the  last   fiscal  year  contains    some 
interesting  statistics  and  observations     We  learn, 
that,   inclusive  of   warehouse    charges    and  the 
revenue  of  the  Isle  of  Man,  the  customs  revenue 
for  the  year  amounted  to  £19,916,995.  a  decrease 
of  over  £800,000  from  the  receipts  of  the  preced- 
ing year.    Some  of  this  difference  is  attributable 
to  the  fact  that  the  receipts  for  the  last  quarter  of 
the  preceding  year  were  unusually  increased  by 
the  genera]  expectation  that  the  duty  on  some 
articles,  notably  tea,  was  to  be  increased;  and 
consequently  unusually  large  imports  were  made 
in  order  to  gain  the  advantage  of  an  increase  in 
the  customs  tax.    The  consumption  of  coffee,  as 
measured  by  the  customs  returns,  continues  to  de- 
crease, the  commissioners  saying  that  not  even  the 
low  duty  of  one  and  a  half  pence  a  pound  is  able  to 
counteract  the  inconvenience  which  is  inevitable 
in  its  preparation  for  consumption  in  comparison 
with  tea.     If  the  receipts  from  coffee,  based  on 
the  returns  of  ten  years  ago,  had  kept  pace  with  the 
growth  of  population,  they  should  have  yielded  this 
year  a  revenue  of  £227,644  ;   while  as  a  matter  of 
fact  they  yield  only  £207,977.    The  decrease  in  the 
receipts  from  rum  and  brandy  together  amounts 
to  £195,610,  which  seems  a  proof  of  a  real  and 
large  decrease  In  the  consumption  of  them.     To- 
bacco shows  an  increase  of  £12,851 ;  but,  as  much 
of  the  quantity  imported  is  still  in  storage,  this 


sum  does  not  fairly  measure  an  increased  oonsomp- 
tion.  As  regards  smuggling,  the  commissioners 
observe  that  it  is  in  tobacco  that  nearly  all  the 
frauds  on  the  revenue  by  importation  are  at- 
tempted, and  they  regret  to  have  to  report  that 
their  experience  leads  them  to  conclude  that  an 
organized  system  of  smuggling  is  in  operation 
at  all  the  large  ports  trading  regularly  with  coun- 
tries where  tobacco  is  to  be  bought  at  a  slight 
increase  on  its  cost  of  production,  and  that  to 
effectually  check  this  illegal  practice  gp^eat  severity 
of  the  revenue  laws  and  the  utmost  vigilance  of 
the  officers  are  necessary. 


AocoRDiNO  TO  THE  ANNUAL  RBPORT  of  the  Com- 
missioner of  internal  revenue,  the  receipts  of  the 
U.S.  treasury  from  that  source  for  the  last  fiscal 
year  were  $116,902,869,  an  increase  of  about  |4,- 
500,000  over  the  receipts  for  1885.     The  cost  of 
collection  was  8.6  per  cent  of  the  amount  collected ; 
last  year  it  was  8.9  per  cent.    Violations  of  the  in- 
ternal revenue  law  seem  almost  wholly  confined 
to  the  mountainous  districts  of  Georgia,  North 
Carolina,  Tennessee,  Kentucky,    and    Virginia, 
where  considerable  illicit  distilling  is  carried  on. 
Property  to  the  value  of  |286,902  was  seised  dur- 
ing the  year  for  violations  of  the  law,  6,242  distil- 
leries were  registered,  and  6,084  operated,  during 
the  year.    In  reference  to  the  operation  of  the 
new  oleomargarine  tax  law,  the  commissioner 
says  that  "  it  is  impossible  at  this  time  to  estimate 
the  amount  of  internal  revenue  which  will  be  de- 
rived from  oleomargarine.     If,  however,  the  opera- 
tion of  the  law  should  prove  unsatisfactory  in  its 
present  form,  which  is  construed  to  levy  a  tax 
only  upon  the  article  manufactured  and  sold  or 
removed  for  consumption  or  sale  as  supposititious 
butter,  the  law  can  be  so  amended  as,  while  im- 
posing a  tax  upon  oleomargarine-oil,  neutral,  and 
such  like  substances,  without  which  the  supposi- 
titious butter  cannot  be  extensively  manufactured, 
to  provide  also  for  the  use  of  such  substances  by 
subsequent  compounders  without  the  payment  of 
a  second  tax,  as  rectifiers  are  allowed  to  compound 
distilled  spirits  on  which  the  tax  is  paid  vdthout 
paying  an  additional  gallon-tax,  simply  by  deliver- 
ing up  the  original  tax-paid  stamps,  and  receiving 
in  exchange  other  stamps  representing  the  same 
quantity  ;  also  for  refunding  the  tax  on  so  much 
as  is  used  for  lubricating  purposes  or  otherwise  in 
the  arts  and  sciences.    In  my  opinion,  the  advan- 
tage in  securing  the  tax  from  the  manufacturer 
who  derives  his  material  from  the  slaughtered 
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animals  cannot  be  overestimated.  These  manu- 
facturers are  comparatively  few  in  number.  By 
requiring  them  to  stamp  and  brand  all  their  pro- 
ductions, and  to  keep  such  books  as  will  indicate 
the  destination  of  their  products,  such  products 
can  be  followed  to  the  dealers,  and  through  the 
dealers  to  the  customers.  At  the  same  time,  by 
the  use  of  a  system  of  exchanging  stamps  similar 
to  that  now  in  operation  as  to  distilled  spirits,  the 
article  may  be  readily  identified  by  the  consumer 
without  necessitating  the  imposition  of  a  second 
tax." 


The  skill  displayed  by  Mr.  Edward  Burgess 
in  the  application  of  scientific  principles  to  the 
construction  of  yachts  has  again  received  a  mark 
of  appreciation  from  the  Naturalists*  club  of 
Boston,  to  which  he  belongs,  and  which  last  year 
gave  him  a  dinner  to  commemorate  the  victory  of 
the  Puritan.  Last  Friday,  at  a  dinner  given  in 
his  honor,  at  which  some  fifty  members  were  pres- 
ent, the  club  presented  him  with  a  pair  of  silver 
salt-cellars  modelled  after  '  nature's  most  graceful 
designs,* — one  of  them  a  miniature  Nautilus  in- 
scribed '  Puritan ;  *  the  other  an  Argonaut-shell  of 
similar  size,  marked  '  Mayflower ; '  and  both  excel- 
lent copies  of  the  originals ;  while  the  spoons 
have  handles  of  twisted  rope,  and  on  the  back  of 
the  bowls,  delicately  raised  pictures  of  the  fa- 
mous yachts.  No  pains  were  spared  in  the  work- 
manship. 


WOMEN  ON  THE  NEW  YORK  SCHOOL 

BOARD. 

As  was  foreshadowed  in  a  recent  number  of 
Science  (viii.  No.  197),  the  movement  in  favor  of 
the  appointment  of  women  to  the  board  of  educa- 
tion in  New  York  City,  has  been  successful.  On 
Wednesday  of  last  week,  Mayor  Grace  filed  his 
appointments,  and  the  list  was  found  to  be  made 
up  of  three  new  men,  two  of  the  old  commission- 
ers who  were  re-appointed,  and  two  women.  In 
taking  this  step,  the  mayor  has  put  himself  in  line 
with  advanced  thought  on  this  subject,  and  has, 
we  feel  certain,  contributed  in  no  small  degree  to 
the  increased  efficiency  of  the  public-school  system. 
For  years  women  have  sat  on  the  school  boards 
of  London,  Edinburgh,  and  other  foreign  cities, 
and  many  of  our  own  towns  and  school  districts 
choose  one  or  more  women  among  their  managers. 
When  we  consider  the  character  of  education  in 
general,  the  peculiar  conditions  of  public  instruc- 
tion, the  fact  that  a  large  proportion — not  in- 
frequently a  majority — of  publicHschool  students 


are  girls,  and  that  fully  nine-tenths  of  the  pablkv 
school  teachers  are  women,  the  reasons  for  the 
presence  of  women  on  the  boards  of  education  are 
apparent.  Then,  too,  it  is  highly  probable  that 
the  presence  of  women  commissioners  will  raiae 
the  deliberations  of  a  board  of  education  to  a 
higher  plane,  and  lift  them  out  of  the  political 
entanglements  in  which  they  are  too  often  caught. 

All  these  considerations  apply  with  peculiar 
force  to  New  York  City ;  and,  moreover,  these  com- 
missioners of  education  enjoy  a  position  of  great 
influence  ^d  honor.  The  board  of  education  has 
general  supervision  of  the  whole  school  system. 
It  appoints  the  principals  of  schools,  but  not  the 
teachers,  these  are  appointed  by  the  trustees  of 
the  various  wards,  who,  in  turn,  are  choeen  by 
the  board  of  education  for  a  term  of  four  years. 
All  the  money  and  supplies  for  the  schools  are 
voted  by  the  board,  and  all  repairs  and  new  build- 
ings and  the  purchase  of  sites  are  directed  by  it. 

In  making  these  particular  appointments.  Mayor 
Grace  has  avoided  what  would  have  been  a  great 
mistake.  He  has  not  appointed  any  '  cranks '  or 
any  professional  agitators  for  *  woman's  rights.* 
At  such  a  time  plenty  of  these  persons  come  for- 
ward as  candidates,  but  their  appointment  would 
have  been  turning  the  whole  movement  into  ridi- 
cule. Both  of  the  women  chosen  by  the  mayor 
are  of  the  highest  standing,  morally,  intellectu- 
ally, and  socially.  They  are  neither  agitators  nor 
theorists,  but  women  of  pure  Christian  character, 
great  ability,  and,  what  is  quite  as  essential  to  a 
commissioner  of  education,  some  common  sense* 
They  are  both  deeply  interested  in  education,  and 
close  students  of  its  theory  and  practice.  Distin- 
guished for  years  in  connection  with  the  promi- 
nent charities  and  philanthropic  institutions  of  a 
great  city,  we  have  every  reason  to  predict  that 
the  character  and  talents  which  they  bring  to  their 
new  and  somewhat  trying  office  will  elevate  and 
improve  its  public-school  system. 


THE  CHARLESTON  EARTHQUAKE. 

We  are  indebted  to  the  Philosophical  society  of 
Washington  for  permission  to  use  the  accompany- 
ing map  in  advance  of  its  regular  publication  in 
their  Proceedings.  It  was  presented  by  Mr.  Hay- 
den  to  illustrate  his  paper  on  the  Charleston  earth- 
quake, read  before  the  society  on  Oct.  23,  and 
represents  graphically  the  data  which  had  reached 
the  U.  S.  geological  survey  concerning  the  dis- 
tribution of  the  earth-wave  from  the  great  shock 
of  Aug.  31,  as  to  area,  intensity  (isoseismals), 
and  time  (coseismals).  It  was  compiled  mostly 
from  information  sent  in  by  private  correspond- 
ents, and  it  will  be  Interesting  to  compare  it  with 
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reetiltB  obtained  later,  when  much  additioaal  data 
will  lie  at  hand  from  theajgnal  service,  lighthouse 
board,  and  other  ofBoial  soarcea. 
Calls  for  intoriDBtioii  in  the  public  press  and  bj 


relative  intensitlei,  as  plotted,  with  anj  facts 
which  have  come  to  their  Imowledge,  the  survey 
will  no  doubt  be  glad  to  hear  of  it.  These  lines, 
when  drawn   from    reliable  observations,  form, 


circular  letters  have  been  so  generously  responded 
to,  however,  that  the  lioM  may  be  regarded  as 
fairly  well  established,  although  if  our  readers 
notice  any  inconsisteDcy  between  the  times  and 


perbape,  the  motrt  impcntant  of  all  records  that 
can  be  made,  and  on  such  data  the  future  lU'og- 
rees  of  Mlsmology  mutrt  be  largely  based. 
The  outer  ieoeeismal  (where  the  shock  was  felt 
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bj  only  a  few  persons)  encloses  a  land  area  of 
774,000  square  miles,  and  adding  only  half  as 
much  more  for  the  ocean  and  gulf  makes  the  dis- 
turbed area  very  nearly  as  large  as  that  given  by 
Reclus  for  the  great  Lisbon  earthquake  of  1755. 
Indeed,  the  state  department  has  reported  one 
reliable  observation  shovnng  that  it  reached  Ber- 
muda. The  irregularities  of  the  isoseismals  are,  of 
course,  due  to  the  varying  geologic  and  topo- 
graphic structure  of  the  country,  and  will  well 
repay  a  more  careful  study  than  we  have  space 
for  here.  The  rapid  loss  of  energy  in  the  sands 
and  alluvial  deposits  of  the  north-east  coast  and 
lower  Mississippi  valley  is  especially  noticeable. 
The  isolated  areas  of  different  intensities,  too,  are 
typical  of  cases  which  would  be  very  numerous 
were  it  possible  to  plot  intensities  in  great  detail, 
instead  of  only  indicating  the  general  features  of 
their  distribution. 

The  coseismals  were  determined  by  many  very 
reliable  and  consistent  but  non-instrumental  ob- 
servations, the  most  accurate  being  from  points  in 
that  part  of  the  disturbed  area  north  of  a  line 
from  Jacksonville,  Fla.,  to  St.  Louis.  For  the 
most  part,  high  velocities  of  wave-transmission 
are  indicated.  Where  the  lines  are  somewhat 
crowded,  it  must  be  owing,  at  least  in  part,  to 
the  earlier  tremors  having  failed  to  reach  so  far ; 
so  that  a  later  phase  of  the  wave  was  successively 
felt  and  recorded.  The  general  use  of  standard 
time  has  added  greatly  to  the  reliability  of  these 
observations  ;  and,  on  the  whole,  we  may  perhaps 
be  justified  in  feeling  a  certain  sense  of  self-satis- 
faction, in  view  of  Mallet*s  remark,  that  '*  the  ac- 
curate measurement  of  time  is  one  of  the  surest 
indications  of  advancing  civilization." 

At  the  present  age  of  this  young  and  interesting 
science,  probably  the  most  valuable  results  will  be 
obtained  from  observations  made  at  numerous 
points  in  a  selected  district,  with  some  simple 
instruments  which  will  accurately  record  the 
time,  number,  and  duration  of  every  shock  that 
occurs. 

TECHNICAL  AND  MANUAL  TRAINING 
CLASSES  OF  THE  SOCIETY  OF  DECORA- 
TIVE ART, 

In  the  autumn  of  1885  the  Society  of  decorative 
art  of  New  York,  desiring  to  extend  its  educa- 
tional advantages,  opened  an  art-school,  where 
men  and  women,  boys  and  girls,  might  be  trained 
in  the  principles  of  art,  and  in  the  rudimentary 
steps  of  various  art- industries.  The  first  season 
was  one  of  much  usefulness  and  encouragement, 
and  the  second  opens  with  promise.  The  school 
is  centrally  located  in  West  22d  Street,  Nos.  37 
and  39.     An  important  feature  of  the  school,  in 


addition  to  claases  in  drawing,  painting,  moddling 
from  life,  from  still-life,  and  from  the  antique,  is 
a  special  department  in  manual  training,  as  applied 
to  practical  designing,  modelling  in  clay,  wood- 
carving,  and  metal-working. 

In  considering  the  plan  of  instruction  of  this 
new  school,  the  fact  must  be  t)orne  in  mind  that 
the  work  of  the  Society  of  decorative  art  has, 
from  its  inception,  been  distinctively  educationaL 
The  object  of  the  society  was  to  develop  art-in- 
dustry in  America ;  to  extend  among  women  the 
knowledge  of  art-needlework,  and  its  adaptation 
to  household  decoration  ;  to  provide  instruction ; 
to  lend  books ;  to  give  helpful  criticism  for  the 
guidance  of  those  at  a  distance ;  and,  in  addition, 
to  furnish  a  salesroom  where  artistic  work  might 
be  brought  to  the  notice  of  purchasers. 

In  the  brief  period  of  its  life, — less  than  ten 
years,  —  the  society  has  faithfully  striven  to  ac- 
complish these  purposes.  A  standard  of  color- 
design,  workmanship,  and  adaptation,  has  been 
created  through  its  influence, —  an  influence  which 
is  felt  in  every  home  throughout  the  country,  and 
may  be  recognized  in  the  wares  of  the  humblest 
shop  where  decorative  materials  are  sold.  Needle- 
work was  almost  a  lost  art,  so  entirely  had  the 
sewing-machine  triumphed  :  it  has  already  taken 
a  place  among  art-industries.  Hundreds  of  women 
have  been  trained  by  the  society,  and  have  gone 
forth  to  earn  a  living  and  provide  homes  for  them- 
selves and  those  dependent  upon  them. 

The  demand  of  the  age  is  for  workers  —  men  or 
women  —  who  can  *  do.*  The  artisan  who  has 
command  of  head  and  hand  alike  is  the  one  who 
is  sure  of  success.  Human  machines  can  have  no 
chance  in  competition  with  those  who  are  intelli- 
gent in  their  work.  Head-craft  and  hand-craft 
combined  give  to  the  worker  a  solid  stone  on  which 
to  stand.  The  society *s  department  for  technical 
and  manual  training  provides  just  this  education. 
Classes  have  been  formed  where  boys  and  girls  are 
taught  to  think  and  do ;  to  use  brain,  eye,  and 
hand  together,  that  they  may  become  intelligent 
and  disciplined  workers. 

The  school  is  fortunate  in  having  secured  the 
services  of  Mr.  J.  Liberty  Tadd  as  director,  who 
bringA  to  his  work  an  enthusiasm  and  confidenoe 
born  of  success.  The  keynote  of  his  teaching  is, 
that  everybody  has  capacity  in  some  direction. 
Training  will  develop  the  peculiar  aptitude.  The 
earlier  in  life  this  work  of  training  begins,  the 
better  for  the  pupil.  The  child,  restless  and  im- 
patient, is  eager  to  try  its  hand,  and  welcomes  a 
suggestion  to  *  make  something;.*  This  desire  is 
gratified  and  directed,  interest  is  held,  ambition 
stirred,  and  thought  developed.  The  result  is 
calm,  quiet  growth,  an  appreciation  of  labor,   a 
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knowledge  cf  material,  and  an  ability  to  both 
plan  and  execute  that  is  surprising.  Children 
cannot  be  made  interested  and  enthusiastic  by  ab- 
stract ideas.    They  must  see,  to  know. 

At  the  foundation  of  technical  study  lies  prac- 
tical designing.  Some  knowledge  of  its  principles 
is  necessary  in  almost  every  pursuit.  The  acqui- 
sition of  this  knowledge,  and  reasonable  skill,  may 
be  easily  obtained  without  special  gift  or  artistic 
talent.  Let  us  take,  for  example,  one  of  the  free 
classes.  These  meet  three  evenings  of  the  week. 
The  students  are  ranged  on  either  side  of  long 
tables,  each  of  which  commands  a  view  of  the 


evenness  of  action  developed.  It  cannot  be  done 
all  at  once.  Then  comes  the  second  step.  Hie 
elementary  lines  are  to  be  combined  into  certain 
forms, —  motives  of  the  Persian,  ESgyptian,  Ghreek, 
Roman,  Moorish,  modern  French,  or  any  other 
school  of  design  chosen  by  the  instructor.  These 
forms  are  drawn  upon  the  board  :  the  pupil  re- 
peats them  on  the  side  of  his  paper.  He  has  now 
a  leaf  as  his  dictionary,  and  will  in  time  leam  the 
peculiar  characteristics  of  each  school  of  orna- 
ment. He  is  asked  to  take  the  forms  given,  to 
enlarge,  combine,  and  repeat  them  in  a  pattern 
which   shall  be   suitable  for  something,  —  soCa- 


A  BOT*S  (AOB  11  TKAB8)  FIRST  DK8ION  (SAme  BtSO). 


large  blackboard.  In  front  of  each  pupil  is  a 
sheet  of  clean  brown  paper,  a  piece  of  rubber,  and 
a  pencil. 

The  instructor  draws  upon  the  blackboard  with 
a  piece  of  chalk  the  elements  of  all  drawing  or 
design, — three  lines,  straight,  diagonal,  and 
curved.  He  explains  that  the  first  step  in  draw- 
ing is  to  leam  to  put  these  down  with  free  sweep 
of  the  hand, — no  piecing  out  or  adding  to  a 
broken,  given-out  line.  Many  attempts  are  made, 
and  many  sheets  of  paper  covered  with  crude 
efforts,  to  catch  the  proper  knack  or  to  acquire 
steadiness  of  hand.  But  paper  is  cheap,  and  the 
struggler  is  not  limited  by  material.  The  hand 
has  naturally  more  facility  in  some  directions  than 
in  others :  this  tendency  must  be  controlled,  and 


cushion,  frieze,  mantel-tile,  church-panel,  or  loco- 
motive plate.  The  pupil  is  called  upon  for  a 
mental  creation.  He  draws  a  square  or  rectangle 
and  locates  the  central  point,  from  which  and 
around  which  the  intervolutions  of  his  pattern 
are  to  be  arranged.  At  this  stage  he  is  apt  to  find 
himself  rather  dazed  and  helpless.  He  is  obliged 
to  think  definitely. 

He  is  assisted  a  little,  and  his  ideas  brought  into 
shape  by  the  question,  '  For  what  do  you  propose 
to  make  a  design?'  Usual  answer,  'A  panel.' 
'  That  is  too  indefinite  :  a  panel  for  a  door,  wain- 
scot, ceiling,  sideboard,  desk,  or  chair-back?' 
Suppose  the  decision  to  be  a  sideboard.  Then 
follow  the  questions,  <  How  many  panels  are  there 
to  be ? '  '  Are  all  to  be  the  same  ^ai)e  and  size? ' 
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'  Is  tbe  dedgn  to  be  oarred  in  relief,  or  outlined 
on  the  nood  V  etc.  When  tbe  thiog  has  been  bo 
varioiuly  and  closely  oonsidered,  the  pupil  has 
quit«  distinctly  a  mind-picture  of  bia  sidebonrd, 
and  he  sees  Us  design,  or  the  one  he  means  to 
make,  in  its  place,  reproduced  in  material.  He 
knows  exactly  what  he  wants  to  do,  tbe  leading 
thought  being  tbe  adaptatioD  of  his  design  to  the 


The  designs  are  drawn  in  narrow  ribbons  or 
spaces  about  half  an  inch  wide.  When  the  pat- 
tern is  finished,  to  make  it  more  vigorous,  It  is 
thrown  into  relief  by  blackening  tbe  background. 
This  is  done  with  India  ink  and  a  bnwh.  This  is 
a  lesson  in  accuracy.  To  follow  the  curves  neatly, 
presenriog  a  strong,  clean  outline,  is  no  easy  mat- 
ter.    A  free,  steady,  and  true  band  is  needed. 


T>i  MTV  raoown  i>: 

place  and  material  in  which  It  is  to  be  given  per- 
manent shape.  The  first  result  is  crude,  and  on- 
worthy  of  his  own  thought,  but  day  after  day  the 
improvement  is  marked.  With  deftness  of  hand 
oomes  strength  and  vigor  of  conception.  The 
same  motives  will  weave  themselves  into  a  hun- 
dred different  combtnati<»is  ;  and  yet,  through  all 
the  deviations  and  intricacies  i^  a  geometrical 
figure  or  Arabesque  scrc^-work,  may  be  seen  tbe 
'Wigioal  elements. 


The  beat  work  is  marked  for  inspection,  and 
placed  against  the  wall.  In  three  months'  time 
there  is  usually  a  display  of  much  artistic  value. 

As  yet,  the  work  has  been  only  on  the  fiat  sur- 
face. Tbe  pupil  must  go  further.  When  a  good 
design  baa  been  made,  tbe  important  requisite  is 
to  give  it  form,  to-'  put  it  into  the  round'  by  re- 
peating it  in  day.  Here  tbe  work  is  tested  in  tbe 
cheapest  possible  metarial,  and  here  tbe  pu[^ 
lesms  to  use  lus  hands  in  earnest.     AitiBt  and 
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arttaan  meet  io  the  modelling-room,  for  in  thia 
FBprodnction  the  truth  of  art  U  found.  In  the 
dividing,  handling,  and  manipulatloD  of  material 
their  uae  ia  learned,  and  with  this  knowledge 
oomes  power.  Fidelity,  experience,  and  skill  ac- 
quired in  the  use  of  clay  give  double  value  to  the 
later  work  in  wood,  iron,  brass,  copper,  etone,  or 
marble. 

When  the  student  repeats  his  conception  in  the 
clay  with  his  own  hand,  when,  instead  of  a  flat 
Burface,  his  work  takes  form,  he  leame  ita  minute 
details,  and  seee  what  lack  of  fltneaa  there  may  be 
in  the  design.    He  is  trained  alao  to  a  system  of 


of  wood-work  la  nniimlted.  Panda,  mfnor- 
framee,  a  sabetaatial  <vood-box,  a  massive  ball 
settee  with  antique  scroll-work,  are  made,  all  with 
ornamental  carving.  In  the  metals,  ammtg  (be- 
many  articles  made,  are  brasa  flnger-plates  for 
doors,  silver  napkin-rings  beautifully  chased, 
copper  plaques.  Arabesque  comers  and  binges  for 
boies,  tables,  and  so  on. 

It  is  a  painful  truth  that  not  all  the  men  and 
women  who  set  before  themselves  an  artist's 
career  canordosucceed.  Butlalentand  iodustry 
may  raUe  a  man  or  woman  from  the  rank  and  file 
into  distinguished  standing,  both  in  the  minor  or  _ 
industrial  arts  and  in  the  higher  fields  of  sculpture 
and  painting.  The  two  depertments  stand  in  a 
helpful  relation  to  each  other,  and  should  be  so 
CMisidered. 

This  is  the  stand-point  from  which  the  art- 
school  of  the  Society  of  decorative  art  is  working. 
The  classes  of  the  industrial  and  technical  depart- 
ment are  free  three  evenings  in  the  week.  One  ot 
these  evenings  is  to  be  given  particularly  to  the 
instruction  of  those  who  wish  to  become  teacher*. 
The  day  classes,  held  morning  and  afternoon,  have 
a  moderate  charge.  TheBludiosare  open,  and  free 
to  Btndents  for  practice,  every  day. 

A  small  but  carefully  chosen  library  has  been 
<q)ened  this  season,  wh^re,  in  a  height  room,  the 


*  values,' —  the  value  of  material  and  of  labor. 
He  learns  tiiat  it  is  the  skill  ot  the  artisan  which 
gives  value  to  ma(«rla].  The  modelling-room 
makee  flexible  and  develops  every  muscle  of  his 
hand  and  wrist. 

The  school  attempts  no  graded  course  at  present. 
The  pupU,  however,  who  undertakes  wood-caiving 
or  metal-work  without  some  knowledge  of  design, 
can  never  be  an  independent  worker.  The  first 
need  when  he  takes  up  his  panel  or  his  sheet  of 
copper  or  brass,  before  a  tool  is  handled.  Is  ability 
to  6xvn  thereon  a  pattern. 

Many  specimens  of  wood-carving  and  metal- 
work  done  by  students  can  be  seen  at  the  schools, 
as  well  as  the  actual  processes  themselves.  The 
woman  who  takes  fifty  cents'  worth  of  oak,  or 
eighty  cents'  worth  of  mahogany,  and  can  add  to 
it  as  it  passes  through  her  hand  such  beauty  of 
carving  that  ita  value  ia  increased  a  hundred-fold, 
has  a  power  that  is  worth  something.    The  range 


pupils  may  have  access  to  books  and  current  art- 
literature,  foreign  and  American,  with  oppor- 
tunity for  quiet  thought  and  study. 

The  motive  of  the  whole  system  is  true  educa- 
tion, and  intelligent  work  on  the  simplest,  meet 
practical  principles.  No  attempt  is  made  in  the 
technical  and  manual  training  classes  to  specialim. 
A  boy  or  girl  is  simply  prepared  for  life,  ready  for 
any  trade  to  which  they  may  be  called,  in  com- 
mand of  self,  with  a  knowledge  of  what  can  be 
done,  and  apowertodoit accurately,  intelligently, 
and  skilfully.  But  leaving  out  all  question  of 
artist  or  artisan,  there  is  a  discipline,  a  culture, 
and  a  training  of  the  powers  of  observation,  that 
are  of  inestimable  value  in  after-life. 

From  time  to  time  during  the  winter,  lecture* 
are  given  at  the  school  upon  subjects  oonnectecl 
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with  Ihe  studies.  Visitors  who  wish  to  see  the 
work  of  the  school  will  find  the  studios  open  each 
day  from  nine  until  twelve  in  the  morning,  and 
from  one  until  four  in  the  afternoon.  The  free 
classes  are  taught  from  half -past  seven  to  half -past 
nine,  Monday,  Tuesday,  and  Wednesday  evenings 
of  each  week.  Emma  Moffett  Ttno. 


RIO  DE  JANEIRO  LETTER. 

The  scientific  movement  of  Brazil  can  afford 
but  little  matter  of  interest  to  the  outside  world. 
Within  the  last  few  years  a  few  isolated  workers 
have  succeeded  in  making  their  names  known  be- 
yond the  limits  of  the  country,  but  for  the  pres- 
sent  they  are  too  few  to  have  established  any 
noteworthy  centres  of  scientific  thought,  either  in 
the  way  of  societies  or  periodicals.  Outside  of 
the  medical  profession,  which  maintains  a  very 
creditable  society  and  one  or  two  special  journals, 
the  spirit  of  association  has  taken  the  direction 
mainly  of  organizing  geographical  societies,  of 
which  Rio  de  Janeiro  boasts  of  three, —  the  old 
and  highly  reputable  though  decidedly  fossilized 
Historical,  geographical,  and  ethnological  insti- 
tute, the  more  recent  Rio  de  Janeiro  section  of  the 
Lisbon  geographical  society,  and  the  Rio  de 
Janeiro  geographical  society.  Each  publishes  its 
review,  mainly  Tsluable  on  account  of  the  inser- 
tion and  discussion  of  old  and  little-known  docu- 
ments, recent  contributions  of  importance  rarely 
appearing.  This  abundance  of  geographical  so- 
cieties is  not  due  to  a  superabundance  of  active 
workers,  but  to  a  sudden  outburst  of  enthusiasm 
and  fraternal  good  feeling,  awakened  by  a  visit 
from  the  Portuguese  explorer  of  Africa,  Major 
8erpa  Pinto.  On  this  occasion  Brazilians  and 
Portuguese  united  in  founding  a  section  pf  the 
Lisbon  society  to  commemorate  his  visit.  Na- 
tional rivalries  soon  appeared,  however,  and  led 
to  the  withdrawal  of  a  portion  of  the  Brazilian 
element  to  found  the  Rio  de  Janeiro  society, 
which,  of  the  three,  appears  at  present  to  possess 
the  most  vitality  and  promise  of  usefulness. 

The  other  scientific  publications  are  the  ArchivoB 
do  museu  nacional,  of  which  six  volumes  have 
been  issued,  containing  articles  on  archeology, 
anthropology,  zodlogy,  and  geology,  contributed 
mainly  by  the  officers  of  the  museum;  the  AnndU 
da  Escola  de  minas  de  Auro  Preto,  of  which  the 
four  volumes  published  are  mainly  devoted  to 
metallurgy  and  mineralogy ;  and  the  recently  es- 
tablished monthly  Remsia  do  obaervatoriOf  which 
is  taking  a  very  useful  direction  in  the  collection 
of  meteorological  observations  from  various  points 
of  the  empire.  Private  enterprise  in  the  publica- 
tion of  scientific  journals  has  taken  the  diirection 


of  technical  reviews  for  engineers  and  architects,, 
of  which  three  are  published.  In  the  absence  of 
other  organs,  articles  of  general  science  are  some- 
times inserted  in  these,  particularly  in  the  oldest 
and  best  established  of  them,  the  Revista  de  en- 
genharia.  The  last  number  of  the  Archivos  da 
museu,  issued  near  the  end  of  last  year,  contained 
profusely  illustrated  articles  on  the  extraordinary 
ornamented  pottery  of  the  mounds  of  Marajo. 
The  next  volume,  to  be  issued  shortly,  wiU  be  de- 
voted to  a  memoir  by  Dr.  C.  A.  White  of  Wash- 
ington, on  the  Brazilian  cretaceous  fossils,  and 
will  undoubtedly  be  the  most  important  contribu- 
tion ever  made  to  South  American  invertebrate 
paleontology. 

Since  the  beginning  of  the  present  year,  three 
official  commissions  have  be«i  organized,  from 
which  results  of  some  value  may  t>e  expected,  and 
of  which  notice  has  already  been  given  in  Science. 
The  first  in  pohdt  of  time  is  for  a  geographical 
and  geological  survey  of  the  province  of  San 
Paulo,  on  the  plan  of  the  U.  S.  surveys  of  the 
territories,  under  the  charge  of  Prof.  O.  A.  Derby 
of  the  national  museum.  The  first  work  under- 
taken was  the  exploration  of  the  second  largest 
river  of  the  province,  the  Paranapanema,  tributary 
of  the  Parana.  The  party,  consiBting  of  Dr.  Theo- 
dora Sampaio,  geographer,  with  Dr.  J.  W.  Aguiar 
as  assistant,  and  Dr.  Paula  Oliveira  geologist, 
embarked  on  the  upper  river  May  22,  and  haa 
only  just  returned,  having  traversed  about  900 
kilometres  of  difficult  river  in  a  sparsely  populated,, 
almost  desert  region,  and  about  500  kilometres  by 
land,  all  in  a  region  that  had  never  before  been 
scientifically  examined.  The  river  was  found  to 
be  full  of  dangerous  falls  and  rapids  in  its  middle 
section,  of  the  extension  of  about  120  kilometres^ 
but  comparatively  free  from  obstruction  in  an 
upper  section  of  200  kilometres,  and  a  lower  sec- 
tion of  800  kilometres.  The  latter  section  prom- 
ises to  become  an  important  link  in  the  system  of 
internal  communications  with  the  distant  province 
of  Matto  Qroeso.  For  over  half  its  course,  the 
river  fiows  through  a  region  of  bedded  traps,  pre- 
sumably of  triassic  age.  The  chief  of  the  com- 
mission has  been  engaged  in  the  examination  of 
a  remarkable  development  of  nepheline  sienites, 
occurring  in  several  points  of  the  province,  and  iT> 
such  intimate  association  with  typical  volcanic 
rocks,  tuffs,  phonolites,  trachites,  nepheline^ 
leucite,  and  olivine  basalts,  as  to  establish  the  vol- 
canic character  of  the  whole  group.  The  pas- 
sage of  nepheline  sienite  to  phonolite  is  clearly 
demonstrated,  and  leucite  rocks  are  reported  for 
the  first  time  in  South  America. 

A  second  commission,  appointed  by  the  minis- 
ter of  agriculturo,  is  for  a  study  of  the  disease  of 
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the  oo£Fee-pIant,  that  durmg  the  past  few  yean 
has  destroyed  a  large  number  of  plantations 
over  a  considerable  area  in  the  northern  part  of 
the  province  of  Rio  de  Janeiro.  This  is  intrusted 
to  Dr.  Emil  Gdldi,  an  able  and  energetic  young 
Swiss  naturalist,  who  has  recently  been  appointed 
sub-director  of  the  zodlogical  section  of  the 
national  museum.  Dr.  Q6ldi  has  been  in  the  field 
for  the  last  two  months,  studying  the  disease  in 
sitUf  but  as  yet  has  not  made  public  any  of  his 
results.  A  valuable  biological  contribution  may 
be  confidently  expected  from  this  commission. 

A  third  commission,  headed  by  Dr.  J.  B. 
Lacerda,  well  known  through  his  researches  on 
snake-poison  and  on  beriberi.  Is  about  to  pro- 
ceed to  the  northern  provinces  of  Par6  and 
Maranham  to  study  the  disease  beriberi,  which  is 
•extending  rapidly  over  the  north  of  the  empire, 
and  is  beginning  to  appear  to  an  alarming  extent 
in  the  south  as  well.  The  last  steamer  to  New 
York  takes  the  president  of  the  chamber  of  depu- 
ties, who  is  making  a  sea-vo3rage  in  the  hope  of 
throwing  off  tbe  disease  ;  and  a  prominent  phy- 
sician of  Rio,  who  was  appointed  on  the  beriberi 
commission,  has  been  obliged  to  resign  on  account 
of  having  become  a  sufferer  from  it.  As  has  al- 
ready been  noticed  in  Science,  Dr.  Lacerda  attrib- 
utes the  disease  to  a  microbe,  a  conclusion  which 
has  been  confirmed  by  Dr.  Ogata  Masanori  of 
Tokio,  in  Japan.  Up  to  the  present  time,  ele- 
ments for  the  study  of  beriberi  have  been  rather 
difficult  to  obtain  in  Rio,  and  the  present  study  in 
the  principal  centres  of  the  disease  will  undoubt- 
edly add  greatly  to  our  knowledge  on  the  subject. 
Dr.  Lacerda  has  also  been  investigating  a  very 
similar  disease  of  horses,  very  prevalent  in  the 
provinces  of  Fari.  and  Matto  Qrosso,  known  as 
peste  da  Cadeiras,  or  hip- evil,  which  at  one  time 
he  was  inclined  to  identify  with  the  beriberi ; 
but  he  has  recently  discovered  some  well-marked 
differences  in  the  micro-organisms  characteristic 
of  the  two. 

Considerable  interest  has  been  manifested 
among  medical  men  in  the  proposed  American 
commission  to  study  Dr.  Frere's  yellow-fever  in- 
vestigations, and  methods  of  inoculation.  The 
work  of  Dr.  Frere  seems  to  have  awakened  a  more 
lively  interest  abroad  than  here.  The  official  sup- 
port that  he  received  as  i>re6ident  of  the  board  of 
health  has  been  withdrawn  since  his  retirement 
from  that  post,  on  account  of  his  commendable, 
though  perhaps  not  always  judicious,  efforts  to 
suppress  the  powerful  industry  of  manufactured 
wines,  while  the  general  attitude  of  the  medical 
profession  is  that  of  extreme  reserve.  While  he 
has  a  number  of  very  fervent  followers,  a  number 
of  pro  minent  physicians  have  vigorously  combated 


his  conclusionB.  As  few,  if  any,  of  his  critics, 
are  practised  microscopists,  he  has  been  able  to 
meet  their  scientific  arguments  quite  sucoesafully, 
but  has  been  less  fortunate  in  the  defence  of  his 
statistics  regarding  the  immunity  of  inoculated 
persons.  Like  all  Brazilian  statistics,  these  are 
too  l€X)6ely  drawn  to  inspire  confidence.  A  large 
proportion  of  the  inoculated  has  been  among  the 
shifting  population,  whose  subsequent  history  can 
only  be  followed  with  difficulty ;  and  Frere  is 
accused  of  not  admitting  that  the  disease  is  yellow- 
fever,  in  the  case  of  the  death  of  an  inoculated 
person,  no  matter  what  the  opinion  of  the  attend- 
ing physician  may  be. 

The  National  museum  has  recently  received 
several  interesting  additions.  The  veteran  paleon- 
tologist of  Buenos  Ayres,  Dr.  Hermann  Bor- 
meister,  made  it  a  present  of  a  very  perfect  skele- 
ton of  Scelidotherium,  and  added  greatly  to  the 
value  of  Ids  gift  by  coming  in  person  to  suiwrin- 
tend  the  mounting  of  it  Although  in  his  eigh- 
tieth year,  Dr.  Burmeister  is  still  vigorous,  and 
looks  able  to  continue  his  work  for  several  yean 
yet.  While  in  Rio,  he  received  many  attentions 
from  the  emperor  and  imperial  family,  and  found 
himself  obliged  rather  reluctantly  to  accept  from 
the  emperor  the  decoration  of  dignitary  of  the 
order  of  the  rose,  which  is  next  to  the  highest 
rank  of  the  order,  and  one  seldom  conferred.  The 
museum  has  also  received  a  fragment,  weighing 
nearly  two  kilograms,  of  the  famous  Bendigo  or 
Bahia  meteorite,  the  second  largest  mass  of  native 
iron  known  ;  and  hopes  are  entertained  of  obtain- 
ing the  entire  mass,  which  is  estimated  to  weigh 
about  nine  tons,  and  lies  about  sixty  miles  away 
from  a  recently  constructed  line  of  railroad.  A 
wealthy  gentleman  of  Bahia  is  inquiring  into  the 
feasibility  of  transporting  it  with  the  intention  of 
placing  it  in  the  museum  if  it  be  found  practicable. 
The  latest  addition  is  a  x)erfect  skeleton  of  a  whale, 
apparently  Balaena  australis,  measuring  about 
fifteen  metres  in  length,  which  was  stranded  a 
few  weeks  ago  in  a  little  bay  to  the  south  of  Rio. 

Dr.  Barbosa  Rodriguez,  director  of  the  museum 
of  Manaos,  province  of  Amazonas,  has  just  an- 
nounced tbe  rediscovery  of  Lepidosiren.  of  which 
no  specimens  have  been  found  since  the  time  of 
Natterer  and  Castelnau,  and  whose  existence  in 
South  America  has  recently  been  put  in  doubt 
It  may  now  be  confidently  expected  that  speci- 
mens of  this  rare  and  interesting  animal  can  be 
obtained  in  large  numbers.  T.  A. 

Rio  de  Janeiro,  Got.  1ft. 


M.  C.  GuTOT,  professor  in  the  School  of  for- 
estry at  Nancy,  is  preparing  an  important  work 
on  *  Les  for6ts  lorrainee  jusqu*en  1789.* 
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NOTES  AND  NEWS. 

The  knowledge  and  appreciatioD  of  our  edu- 
cational institutions  by  European  scbolan  are 
largely  on  (he  increase.  H.  Buiasou,  nUo  came  to 
this  country  as  a  French  commissioner  to  the 
New  Orlenns  exposition,  made  a  special  study  of 
our  advanced  educational  institutions,  and  is  now 
contributing  a  aeries  of  articles  on  the  eubject  to 
tbe  Rewe  intemationate  de  lenangnement.  The 
first  of  these  boa  already  appeared,  and,  after 
some  inlroductory  paragraphs,  describes  Columbia 
and  Harvard  colleges.  U.  Buiason  has  grasped 
clearly  tbe  nature  acd  fanctjons  of  the  board  of 
regents  in  New  York  state,  and  makes  plain  the 
Illation  sustained  by  that  body  to  the  various 
colleges  and  academies  of  the  state.  He  was 
particularly  im pressed  with  Columbia's  great 
library,  and  frankly  says  that  it  seems  to  him 
'  the  ideal  of  what  a  university  library  should  be,' 
not  because  of  the  number  of  its  volumes,  but  be- 
cause of  ita  scope  and  organization.  H.  Buiseon 
describes  with  great  miQuteneeeof  detail  the  work- 
ing of  the  library,  and  recommends  it  to  the  con- 
sideration of  those  having  in  charge  tbe  re-organi- 
zation of  the  library  of  the  University  of  Paris. 

—  Below  is  given  tbe  siandard  time-table  tat 
high  schools  tor  girls  iu  Oermany,  drawn  up  by 
the  commiMion  appointed  by  tbe  minister  of  in- 
struction. It  will  shortly  be  adopted  throughout 
Germany.  The  figures  in  the  various  oolumos 
represent  hours  per  week. 
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—  Dr.  Schliemann,  after  a  friiitlesB  journey  to 
Crele,  has  returned  to  Athens.  Before  leaving 
Constantinople,  he  was  lufonned  by  tbe  Turkish 
autiiorities  Ihat  he  must  make  such  terms  with 
tbe  Cretans  as  he  found  possible,  but  that  he  must 
in  any  case  pay  down  £1,000  as  a  guaranty  that 
he  would  take  nothing  away  from  such  excava- 
tions as  he  might  make.  The  conditions  under 
whicb  he  had  formerly  excavated  in  tbe  Troad, 
namely,  that  he  should  have  all  the  duplicate  ob- 


jects exhumed,  were  considered  far  from  lenient, 
inasmuch  as  real  duplicates  very  rarely  occur. 
Taking  advantage  of  tbe  situation,  the  owners  of 
the  ground  that  he  derired  in  Crete  demanded 
£4,000  for  it,  and  insisted  upon  hie  including  in 
the  purchase  more  land  than  he  really  wanted. 
So  Dr.  Schliemann  came  away  without  having 
dug  his  spade  into  tbe  ground,  though  be  saw, 
peeping  out  from  the  hill  be  desired  to  excavate, 
a  huge  building ;  but  whether  it  was  a  megarm 
or  a  temple  he  could  not  tell. 

—  The  professor  of  archeology  at  the  University 
of  Berlin,  Dr.  FurtwUngler,  has  arrived  at  Olym- 
pia  to  arrange  tbe  objecta  whicb  have  been 
claimed  by  Greece  from  tbe  excavailons  now  con- 
cluded, in  a  large  museum  built  on  the  spot  by  a 
patriotic  Greek  for  their  reception.  He  Is  also 
examining  tbe  various  objects  anew  for  the  large 
work  that  is  being  prepared  on  Olympia.  the  Ger- 
man professor  having  been  himself  formerly  one 
of  the  directors  of  the  excavations. 

—  The  first  meeting  of  "  the  international  con- 
greee  having  foe  its  object  technical,  commercial, 
and  industrial  training,"  met  at  Bordeaux  a  few 
weeks  since.  We  see  no  notice  of  any  delegate  fn>m 
iha  United  States  being  pieeeut.  The  conference 
brought  clearly  into  view  two  points  :  1",  tbe  en- 
couragement  there  is  In  the  rec<%nltlon  of  tbe 
fact  that  England,  France,  Germany,  Spain,  Italy, 
and  Belgium,  as  well  as  other  countries  and  de- 
pendencies, have  common  ends  in  view  in  com- 
mercial and  industrial  education;  and,  ^°,  that 
while  this  first  international  congress  was  merely 
tentative,  y^  It  has  paved  tbe  way  for  future 
congresses  to  come  to  a  surer  agreement  regarding 
principles,  and  to  develop  subrtantial  unanimity 
in  details.  In  addition  to  the  valuable  papers 
that  were  read,  debates  and  discussions  were  held 
daily  during  the  session  of  tbe  congress,  and  it  is 
believed  that  they  contributed  lo  give  the  nations 
of  Europe  a  clearer  and  sounder  knowledge  of 
the  aims  and  methods  of  technical  education. 

—  Tbe  lord-almoner's  professorship  of  Arabic  at 
Cambridge  university,  made  vacant  by  the  resig- 
nation of  Dr.  Hobertaon  Smith,  the  newly  elected 
university  librarian,  who  has  held  the  post  since 
Prof.  Edward  H.  Palmer  was  murdered  by  the 
Arabs,  has  been  conferred  on  Hon.  Ion  Grant 
Neville  Keith -Falconer,  M.A.,  of  Trinity  college. 
The  new  profeaeor  is  tbe  second  son  of  tbe  late 
Barl  of  Kintore,  and,  though  but  thirty  years  of 
age,  he  is  very  learned  in  tbe  orientaJ  languages 
and  literature. 

—  It  is  remarked  in  England  that  tbe  American 
historians  are  very  popular  there.  Almost  simul- 
taneously, new  editions  of  Preecott  and  of  Park- 
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man  have  been  isBued  by  London  publishers. 
'<  Prescott  has  a  well-established  reputation,  and 
the  brilliancy  of  Mr.  ParkmaD*8  narratives  will 
assuredly  make  him  a  classical  historian  in  Elng- 
land  as  well  as  in  America.'' 

—  James  M.  Cattell,  Ph.D.,  son  of  ex-President 
Cattell  of  Lafayette  collep:e,  has  recently  been 
elected  lecturer  on  psycho-physics  at  the  University 
of  Pennsylvania.  Dr.  Cattell  has  been  pursuing 
his  researches  for  some  time  past  in  Professor 
Wundt*s  laboratory  at  Leipzig,  and  has  formulated 
his  results  in  articles  which  have  been  published 
in  PhUoBophische  studien  and  in  Mind, 

—  The  new  volume  of  TrQbnei's  *  English  and 
foreign  philosophical  library '  is  *  Life  and  works 
of  Giordano  Bruno.*    It  is  now  ready. 

—  Students  of  psychology  and  of  philosophy 
generally,  will  be  glad  to  know  that  Dr.  Ferrier  s 
work  on  ♦  The  functions  of  the  brain '  has  been 
issued  in  a  new  edition.  This  new  edition  is  es- 
sentially a  new  book,  since  it  has  been  almost  en- 
tirely rewritten,  and  now  embraces  the  results  of 
the  author's  latest  investigations,  as  well  as  a  criti- 
cal survey  of  the  more  important  physiological 
and  pathological  researches  on  the  functions  of  the 
brain  that  have  been  published  during  the  last 
decade.  The  chapters  on  the  structures  of  the 
nerve-centres  end  the  functions  of  the  spinal  cord 
have  been  enlarged  to  such  an  extent  that  the 
book  is  now  virtually  a  complete  treatise  on  the 
central  nervous  system. 

—  Volume  viii.  of  Leslie  Stephen's  *  Dictionary 
of  national  biography,'  including  names  from 
Burton  to  Cantwell,  has  been  published.  The 
Bruces,  Butlers,  Campbells,  Bums,  Burke,  Byron, 
Mrs.  Browning,  Buckle,  Caedmon,  Cairns,  and 
Caimes  are  among  the  most  prominent  subjects 
treated.  Volume  ix.  may  be  expected  in  Janu- 
ary. 

—  Investigations  made  by  the  editor  of  the 
Academy  in  several  hundred  schools  in  every  state 
in  the  union  give  the  following  result  as  to  the 
methods  of  Latin  pronunciation  in  use.  Of  the 
institutions,  6  per  cent  use  the  continental  s>^stem, 
46i  per  cent  the  Roman,  and  47i  per  cent  the 
English.  Some  of  these  schools,  however,  are 
very  large,  others  quite  small ;  so  that  a  compari- 
son of  the  number  of  students  trained  in  each 
method  seems  preferable.  Such  comparison  shows 
2  per  cent  using  the  continental,  46^  the  Elnglish, 
and  51i  the  Roman. 

—  A  recent  presidential  decree  in  France  regu- 
lates the  instruction  in  gymnastics  in  the  lyo^ 
and  colleges  for  girls.  Hie  instruction  must  be 
given  by  female  teachers,  who  must  have  received 
a  certificate  of  aptitude  from  the  proper  authori- 


ties. Such  teachers  are  to  receive  from  1,900  to 
2,000  francs  per  year  each,  and  may  be  required 
to  teach  sixteen  hours  a  week.  They  must  teach 
at  least  twelve  hours  a  week. 

—  The  English  association  for  the  improvement 
of  geometrical  teaching,  says  Naiure  of  Sept.  80, 
has  revised  its  '  Syllabus  of  elementary  geometri- 
cal conies,'  and  is  about  to  publish  the  same,  with 
three  figures  lettered  in  accordance  with  the  enun* 
oiations  of  the  Syllabus.  The  work  will  be  inter- 
leaved to  allow  of  teachers  and  students  supply- 
ing their  own  proofs,  and  will,  it  is  hoped,  appear 
in  November.  Messrs.  Swan  Sonnenschein  are  the 
publishers. 

—  The  Bombay  government,  according  to  Nature 
of  Sept.  80,  has  issued  a  long  resolution  on  the 
subject  of  technical  education,  which  is  one  of 
special  importance  to  India.  The  resolution  laya 
down  the  outlines  of  the  scheme  which  it  favors 
under  three  heads, —  agriculture,  art,  and  mechani- 
cal  industries.  It  proposes  that  the  CoUege  of 
science  at  Poonah  shall  be  a  central  institution  for 
the  teaching  of  higher  agriculture,  and  that  local 
classes  and  schools  shall  be  established  throughout 
the  province  under  the  supervision  of  district  ofii- 
cers  and  of  the  educational  department.  The 
Jamsetjee  Jeejeebhoy  school  of  art  in  Bombay  is 
to  be  the  centre  of  government  efforts  for  the 
purpose  of  art-teaching,  and  a  report  is  called  for 
as  to  the  propriety  of  obtaining  additional  teach- 
ing. The  question  whether  a  tecAmological  insti- 
tute for  mechanical  industries  shonld  be  established 
is  discussed  at  some  length,  and  the  government 
expresses  the  opinion  that  the  time  for  doing  so 
has  not  yet  come.  Meanwhile  it  is  suggested  that 
the  committee  of  the  Ripon  memorial  fund  should 
form  itself  into  an  association  for  promoting  tech- 
nical education  in  Bombay  City,  the  government 
promising  to  give  it  the  utmost  possible  aid.  The 
main  dependence  of  other  parts  of  the  province 
must  be  upon  the  high  schools  for  elementary 
science,  and  upon  such  institutions  as  may  be 
started  by  means  of  local  efforts.  The  resolution 
concludes  by  saying  that  the  scheme  is  not  aca- 
demic, but  that  it  is  meant  to  enhance  the  well- 
being  of  the  people  at  large  by  giving  increased 
employment  to  labor  and  capital,  and  by  cement- 
ing harmonious  relations  between  them. 

—  Dr.  R.  G.  Eccles  read  a  paper  before  the 
pathological  society  of  Brooklyn  recently,  in 
which  he  gave  the  results  of  a  long  series  of  ex- 
periments, extending  over  nine  months,  on  the 
value  of  the  different  pepsines  in  the  market,  and 
in  which  he  showed  that  some  of  the  x)epsine  fur- 
nished by  reputable  manufacturers  was  almost 
valueless,  and  yet  sold  for  a  price  oonaiderably 
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above  that  of  other  dealers  whose  product  was 
very  active  in  the  conversion  of  albuminoids  into 
peptone.  His  experiments  also  included  the  re- 
tarding effect  on  digestion  of  many  of  tbe  reme- 
dies which  physicians  prescribe  to  be  taken  at 
meal-time. 

—  Ck)lonel  Majendie,  the  English  inspector  of 
explosives,  is  now  in  this  country,  studying  the 
methods  here  adopted  for  the  regulation  of  the 
storage  and  sale  of  inflammable  materials.  During 
his  stay  he  will  visit  the  oil-regiorts  of  Pennsyl- 
vania and  examine  the  oil-wells. 

—  As  a  supplement  to  tbe  last  number  of  the 
Rivista  di  fllosofia  scientiflca,  is  issued  an  inter- 
esting prospectus  of  a  new  Rivista  pedagogica 
Jtaliana,  to  be  issued  Nov.  1,  under  the  direction 
of  Prof.  Francesco  Veniali,  (general  inspector  for 
the  minister  of  public  instruction.  Each  issue 
will  contain  several  articles  on  theoretical  and 
applied  pedagogics,  a  risunU  of  the  progress  of 
educational  thought  and  activity  in  Italy  and 
throughout  the  world,  correspondence,  and  the 
full  text  of  all  official  documents  on  education. 
Professor  Veniali  has  secured  as  co-operators  the 
principal  professor  of  pedagogics  in  Italy,  the 
chief  government  inspectors  of  schools,  and  the 
directors  and  professors  of  the  larger  normal 
schools.  There  is  every  reason  to  suppose  that 
the  new  Rivista  will  be  a  most  valuable  acquisi- 
tion to  educational  literature. 

—  The  new  rules  promulgated  by  the  educa- 
tional department  in  France  present  several 
changes.  Women  are  admitted  as  teachers  at  the 
age  of  seventeen,  but  men  not  until  eighteen.  A 
very  important  clause  provides  that  in  public 
schools  of  every  description  all  instruction  is  to 
be  given  exclusively  by  laymen.  This  takes  from 
the  clergy  their  last  hold  on  elementary  education, 
for  hitherto  they  have  had  the  right  to  nominate 
in  the  schools  a  certain  number  of  teachers  who 
were  not  subject  to  the  regulations  under  which 
the  government  teachers  worked.  These  teachers 
were  under  the  direct  control,  not  of  the  minister 
of  education,  but  of  the  superior  of  the  religious 
society  by  whom  they  were  appointed.  In  the 
new  rules,  too,  the  regulations  respecting  the 
qualifications  of  teachers,  both  public  and  private, 
have  been  made  more  stringent. 

—  The  committee  of  the  school  museum  at 
Berlin  proposes  to  celebrate  in  1890  the  centenary 
of  the  birth  of  Diesterweg  by  founding  a  Diester- 
weg  pedagogical  museum. 

—  The  first  volume  of  tbe  Deutsche  encydopddie, 
ein  neuea  universal-lexicon  fdr  alle  gebiete  des 
toissens,  has  been  published  by  Grunow  of  Leip- 
zig.    It  comprises  ten  hundred  and  seventy  pages 


devoted  to  topics  whose  names  begin  with  the 
letter  A. 

—  The  English  historical  revieio  for  October 
contains  an  erudite  and  valuable  article  on  the 
'Origines  of  the  University  of  Paris,*  by  Rev.  H. 
Rashdall. 

— The  London  Journal  of  education  draws  the 
following  lessons  from  Mr.  Matthew  Amold*s  re- 
cent report  on  education  on  the  continent  of  Eu- 
rope :  1.  All  teachers  must  be  trained,  no  more 
acting  certificates  must  be  granted,  and  the  col- 
lege course  must  be  extended  to  at  least  four 
years.  2.  The  demoralizing  system  of  annual 
grants,  dependent  mainly  on  individual  papers 
in  the  three  R*s,  must  be  abolished.  If  the  fixed 
capitation  grant  were  doubled,  and  the  remainder 
assigned  by  general  merit,  we  should  have  a 
workable  but  not  a  perfect  system.  8.  Tbe 
sphool -years  must  be  extended.  At  present,  in 
England,  school-life  ends,  on  an  average,  at  eleven 
years  of  age  :  on  the  continent  it  ends  at  fourteen. 
4.  Schools  must  be  graded. 

—  The  first  report  of  the  Royal  commission 
(English)  to  inquire  into  the  working  of  the  ele- 
mentary education  act  is  a  large  folio  of  548  pages, 
and  contains  18,684  questions  and  answers,  in  ad- 
dition to  voluminous  appendices. 

— The  law  by  which  it  is  forbidden  in  Germany 
to  give  instruction  in  any  subject  without  a  proper 
oertifioate  or  other  qualification,  has  lately  been 
extended  to  cover  the  case  of  private  teachers. 

—  Mr.  Albert  V.  Dicey  and  Mr.  Harold  B.  Dixon 
have  been  elected  fellows  of  Balliol  college,  Ox- 
ford. Mr.  Dicey  is  Vinerian  professor  of  English 
law  and  a  well-known  writer,  and  Mr.  Dixon  is 
lecturer  on  physics. 

—  The  recent  election  for  rector  of  Edinburgh 
university  resulted  in  the  choice  of  Lord  Iddes- 
leigh  over  Sir  Lyon  Playfair. 

—  Rev.  Dr.  Montagu  Butler,  lately  head  mas- 
ter of  Harrow  school,  has  been  appointed  master 
of  Trinity  college,  Cambridge,  in  succession  to  the 
late  Dr.  Thompson.  This  position  is  one  of  the 
most  eminent  in  England,  and  is  in  tbe  immediate 
gift  of  the  crown.    The  income  is  £2,670  per  year. 

—  The  Deutsche  geographische  bldtter  of  Bremen 
publishes  several  original  papers  on  the  natives  of 
North  America.  Mr.  Henry  T.  Allen  reports  on 
the  Atnat&nas,  or  Indians  of  the  Copper  River, 
who,  to  the  number  of  866,  occupy  a  territory  of 
25,000  square  miles ;  Mr.  Charles  N.  Bell  of  Win- 
nipeg deals  with  the  Ojibeways  in  north-western 
Canada ;  and  Dr.  H.  Rink  summarizes  the  infor- 
mation recently  collected  by  Danish  travellers 
respecting  the  Eskimo  of  eastern  Greenland. 
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—  Volume  xzi.  gf  the '  Encylopaedia  Britannica,' 
which  has  just  been  issued,  contains  several  dis- 
tinctively philosophical  articles.  They  are  *  Rous- 
seau,' by  Gteorge  Saintsbury ;  *  Scepticism,'  by 
Andrew  Seth  ;  *  Schelling,'  by  Professor  Adam- 
son  ;  *  Schleiermacher,'  by  Rev.  J.  F.  Smith ; 
'Scholasticism,'  by  Andrew  Seth;  and  'Schopen- 
hauer,' by  Prof.  William  Wallace. 

—  Every  once  in  a  while  some  new  hint  is  dropped 
concerning  the  forthcoming  biography  of  Darwin 
by  his  son.  The  last  is  that  Professor  Huxley  will 
contribute  a  chapter,  and  that  the  book  will  bear 
strong  testimony  to  the  influence  exercised  by  Sir 
Charles  Lyell  over  Darwin. 

—  Professor  Tyndall's  stay  in  Switzerland  has 
greatly  benefited  his  health,  and  he  now  intends 
to  deliver  the  Christmas  lectures  at  the  Royal 
institution  in  London  himself. 

—  Dr.  Kohler  has  been  succeeded  as  director  of 
the  German  school  at  Athens  by  Dr.  Peters,  late 
professor  of  archeology  at  the  University  of 
Prague. 

—  The  programme  of  the  Aristotelian  society  of 
London  for  the  winter  is  unusually  interesting. 
Mr.  Shad  worth  Hodgson  opened  the  year's  work 
with  an  address  on  the  re-organization  of  philos- 
ophy. Other  papers  will  treat  of  Malebranche, 
Leibnitz,  Lotze,  T.  H.  Qreen,  Hegel's  <  Philosophie 
des  rechts,'  and  the  Augustinian  philosophy. 
Dr.  Cattell  of  Leipzig  will  give  an  account  of  some 
recent  psycho-physical  researches.  The  ancient 
distinction  of  logic,  physic,  and  ethic,  the  relation 
of  language  to  thought,  the  distinction  of  fact 
and  rif^ht,  and  the  theory  of  motion,  will  be 
treated  by  other  members  of  the  society  ;  and  the 
session  will  be  closed  by  Dr.  Bain,  <  On  the  ulti- 
mate questions  of  philosophy.' 

— A  new  encyclopaedia  of  education  is  being 
prepared  in  England  under  the  editorship  of  Mr. 
A.  Sonnenschein  and  Rev.  E.  D.  Price. 

—  Capt.  R.  L.  Pythian,  U.S.N.,  was  ordered 
to  duty  on  Nov.  14,  as  superintendent  of  the  naval 
observatory  at  Washington.  Commander  A.  D. 
Brown,  who  has  been  acting  as  superintendent, 
will  continue  on  duty  at  the  observatory  as  assist- 
tant  superintendent. 

—  Herbert  H.  Smith,  who  has  been  collecting 
natural  history  specimens  in  South  America  for 
several  years,  left  Rio  de  Janeiro  for  this  country 
over  a  month  ago  upon  a  sailing-vessel.  He 
brings  with  him  enormous  collections. 

—  The  number  of  those  who  are  now  invalids 
as  the  result  of  the  war  is  said  to  be  265,854,  the 
total  number  of  soldiers  having  been  about  one 
million  and  a  quarter. 


LETTERS    TO    THE    EDITOR. 

The  swindler  at  work  again. 

I  KN0L08E  for  the  benefit  of  others  a  letter  from 
a  swindler  in  the  west,  addressed  to  me,  over  tlie 
very  well  forged  signature  of  Charles  D.  Walcott, 
U.  S.  N.  M.  (national  museum  at  Washington),  dated 
simply  '  Cook  co.  Normal,  Nov.  7,  1886.'  Chicago  is 
in  Cook  county,  HI.  It  requested  the  immediate 
despatch  of  a  set  of  geological  reports  to  Prof.  Oeorvre 
Wells  Litz.  of  the  Cook  county  (HI.)  normal  school, 
and  his  colleague,  Professor  Parker. 

Ck>ok  00.  Normal,  Nov.  7, 1888. 
Prof.  John  P.  Lesley. 

Dear  Sir, —  Will  you  kindly  send  to  Prof.  G^rge 
Wells  Litz,  of  the  Cook  county  (HI.)  normal  school,  a 
complete  set  of  the  reports  of  the  second  geological 
survey  of  Pennsylvania.  I  am  indebted  to  him,  and 
to  his  colleague  Professor  Parker,  for  a  most  delif^ht- 
ful  Sunday,  and  wish  to  place  him  and  his  friend  io 
the  way  of  getting  literature  at  present  inaccessible 
to  them. 

An  early  compliance  with  this  request  will  be  con- 
sidered a  g:reat  favor,  and  one  to  be  soon  repaid  by 
your  friend,         Charles  D.  Walcott,  U.S.N. M. 

Mr.  Walcott  informs  me  by  letter,  after  seeing  the 
above  letter,  that  he  had  tried  to  trace  the  rasoal, 
but  thus  far  without  success.  The  fellow  has  ob- 
tained, under  various  false  pretences,  quantities  of 
specimens,  books,  and  sometime  money,  from  east- 
ern geologists.  J.  P.  LnsLBT. 

££fect  of  electric  light  on  plant-growth. 

**  The  light  from  an  electric-lamp  tower  in  Daven- 
port, Io.,  falls  full  upon  a  flower-garden  about  one 
hundred  feet  away ;  and  during  the  past  sum- 
mer the  owner  has  observed  that  lilies  which  have 
usually  bloomed  only  in  the  day  have  opened  io 
the  night,  and  that  morning-glories  have  unclosed 
their  blossoms  as  soon  as  the  ^lectric  Ught  fell  on 
them." 

The  above  item,  which  originally  appeared  in  the 
Democrat  of  this  city,  and  has  gone  the  rounds  of 
the  press,  has  a  substantial  basis  of  fact.  The  '  Jenney ' 
system  of  electric  lighting  was  introduced  into  this 
city  early  this  past  spring,  and  across  the  street 
from  the  residence  of  Mr.  Henry  W.  Kerker  is  situ- 
ated one  of  its  towers.  This  tower  is  125  feet  high, 
and  contains  five  arc  lights,  each  of  2,000  candle- 
power.  During  the  past  summer,  Mr.  Kerker's  at- 
tention was  attracted  to  the  singular  effect  these 
lights  produced  upon  some  day-lilies  blooming  in  hia 
garden.  These  flowers  closed  as  night  came  on,  bot, 
as  soon  as  the  electric  lamps  were  started  up,  they 
re-opened,  and  while  the  lights  were  in  operation 
continued  in  full  bloom.  As  the  street  is  about  80 
feet  wide,  the  lights  were  distant  some  200  feet  from 
the  flowers.  Other  similar  observations  here  are  re- 
ported, but,  as  they  are  less  accurately  verified,  I 
pass  them  for  the  present  without  special  mention. 

Chas.  £.  Putnam. 
Davenport,  Io.,  Nov.  19. 


Milk-sickness. 

This  disease  seems  to  have  received  but  little  at- 
tention from  the  roedi:;al  fraternity,  probably  on 
account  of  the  supposition  that  its  ravages  are  cir* 
cumscribed  to  the  area  within  the  confines  of  its 
origination  ;  yet  it  is  presumed  that  such  is  not  the 
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fact,  and  that  hnndreds  die  annually,  in  placet  far 
distant  from  the  localities  of  its  origination,  by  the  nse 
of  meat  and  butter  shipped  from  such  places,  as  the 
dairy  products  of  localities  infected  with  this  scourge 
have  to  seek  a  market  from  home  ;  and  as  a  natural 
sequence  they  find  their  way  into  the  large  cities, 
thus  placing  the  fatal  poison  into  the  mouths  of 
many. 

Physicians  unacquainted  with  it  are  apt,  after 
diagnosing  it,  to  give  it  fever  treatment ;  and  the 
resultant  sequence  is,  that  the  patient  dies.  So  the 
physician  soon  finds  that  he  has  a  disease  that  in  its 
special  pathology,  from  the  closest  observation,  he 
has  given  a  febrile  nosology  ;  yet  the  febrile  thera- 
peutics only  hasten  dissolution.  From  its  febrile 
semeiology,  it  is  likely  to  mislead  those  not  familiar 
with  it  in  its  diagnosis. 

The  efiFect  of  milk-sickness  upon  '  dry  cattle,'  males 
and  sucklings,  is  death  ;  but  the  milk-giving  cow  ex- 
cretes the  poison  in  the  lacteal  fluid,  and  receives  but 
little,  if  any,  perceptible  injury  from  it.  The  butter- 
milk is  said  to  be  as  harmless  as  that  from  well 
cattle,  while  the  sweet  milk  and  butter  hold  the 
poison  ;  yet,  from  the  statement  of  many,  it  does  not 
seem  to  be  held  in  solution  after  the  milk  is  drawn 
from  the  cow,  but  seems  to  have  a  magnetic  attrac- 
tion for  itself,  thus  segregating  all  its  minute  particles 
from  the  milk  or  butter,  conglomerating  and  con- 
glutinating  into  one  imperceptible  particle  until 
■wallowed  by  some  one,  when  the  virus  at  onae  be- 
comes active.  It  is  stated,  upon  seemingly  good 
authority,  that  of  a  mUking,  if  drank  while  sweet, 
although  a  dozen  persons  may  partake  of  it,  yet  only 
one  will  contract  the  disease ;  and  the  same  state- 
ment is  made  as  regards  the  use  of  the  butter  made 
at  one  churning. 

This  disease  occurs  among  cattle  that  browse  on 
the  north  side  of  the  Blue  Rid^  and  foothills,  and 
in  dark  rich  coves  where  there  is  but  very  little  sun- 
shine. It  is  positively  stated,  that,  if  the  cattle  in 
the  localities  where  the  disease  prevails  are  not 
allowed  to  graze  until  after  the  dew  evaporates,  the 
disease  will  not  appear,  provided  they  are  driven 
from  the  place  before  the  dew  beg^'ns  to  accumulate 
in  the  evening;  but,  when  a  cow  eats  any  of  the 
herbage  with  the  dew  on  it,  milk-sickness  is  the 
sequence.  This  is  the  unanimous  statement  of  native 
residents  in  localities  where  it  originates. 

The  following  experiments  have  been  made  with  it 
in  Macon  county,  N.C. :  One  man  placed  a  couple  of 
bundles  of  corn-fodder  out  in  the  evening,  and  took 
them  the  next  morning  before  sunrise,  with  the  dew 
on  them,  and  gave  them  to  a  yearling.  It  died  in 
about  three  days  with  the  disease.  Another  person 
placed  a  piece  of  good,  fresh  beef  on  a  rock  near  a 
brook  after  sunset,  and  the  next  morning  early  he 
gave  it  to  a  healthy  dog,  which  ate  it,  and  died  in 
four  days  of  the  disease.  This  evidence  would  tend 
to  show  that  it  was  not  induced  in  cattle  from 
poisonous  plants,  but  from  a  poison  held  in  solution 
in  the  dew,  and  that  it  evaporates  with  the  dew. 

One  Dr.  Cauler,  last  year,  in  the  Blue  Ridge  Enter- 
prise, published  at  Webster,  N.C,  in  writing  of  the 
etiology  of  the  disease,  stated  that  it  was  caused  by 
arsenical  poisoning.  He  said  that  there  were  cupreous 
deposits  in  the  localities  where  it  occurred,  and  that 
the  **  solar  heat  freed  the  arsenic  from  the  copper, 
which  the  dew  held  in  solution  on  the  herbage  ; ''  yet 
it  occurs  in  localities  where  no  copper  has  been 
found.    And  then,  a  gentleman  who  has  mannfac- 


tared  arsenic  says  that  it  would  be  unnatural  for 
copper  to  give  off  arsenic  so  easily  and  so  freely. 

Another  opinion  is,  that  it  is  caused  by  the  cattle's 
eating  a  poisonous  fun(?us,  as  it  has  been  found  in 
the  stomach  of  a  cow  that  died  with  the  disease. 
Webster,  in  defining  milk-sickness,  concludes  by 
saying,  *  Its  cause  is  unknown.' 

There  are  localities  in  Macon  county,  N.C,  that 

offer     excellent     opportunities     for     studying    and 

investigating     fully     that     disease ;     and     in    the 

same      county,      at     Smith's      Bridge     poet-office, 

lives  Dr.    Brabson,  who,  it  is  claimed,  is  the  only 

physician   in  the  county  that  fully  understands  the 

treatment  of  the  disease.     This  is  a  matter  worthy 

of  investigation,   and   is  really  of  more  interest  to 

the  public  than  they  are  aware,  as  reasons  given  in 

the  beginning  of  this  letter  show. 

J.  W.  Walkcb. 
Pine  Moontaln,  Ga.,  Not.  ft. 

[The  disease  to  which  our  correspondent  alludes  in 
the  foregoing  letter  was  known  in  North  Carolina 
during  the  past  century,  but  was  first  brought  to  the- 
attention  of  the  medical  profession  about  the  year 
1812.  It  subsequently  appeared  in  Tennessee,  Ken- 
tucky, Ohio,  Indiana,  Illinois,  and  other  portions  of 
the  country.  A  very  interesting  account  of  this 
disease,  and  references  to  numerous  writers,  will  be 
found  in  Wood's  'Practice  of  medicine.'  As  to  the 
causation  of  the  disease,  very  many  theories  have 
been  held,  although  it  seems  to  be  generally  conceded 
that  the  disease  disappears  as  soon  as  the  region 
where  it  exists  becomes  cleared  up  and  cultivated. 
Some  authorities  have  attributed  to  it,  both  in  cattle 
and  in  man,  a  malarial  origin  ;  others  have  thought 
it  to  be  caused  by  the  poison  vine,  Rhus  radicans. 
On  this  subject  Dr.  Wood  many  years  ago  said,  '^  It 
appears  to  me  that  there  is  but  one  mode  of  approach- 
inf?  an  explanation  of  these  various  phenomena. 
Providence  may  have  planted  in  the  rotten  soil  of 
our  new  lands  certain  germs,  etc.  Of  the  nature  of 
these  germs  we  are  quite  ignorant.  They  may  be 
microscopic  animalcules  or  mushrooms."  Dr.  Phil- 
lips observed  cases  on  the  upper  water  of  Scioto, 
Ohio,  and  found  in  the  bloed  *'  a  great  number  of 
living,  moving,  spiral  bacteria,  similar,  in  their 
general  appearance,  to  those  spiral  bacteria  described 
by  Professor  Lebert  as  abounding  in  the  bleod  of 
relapsing-fever  patients.  I  also  found  in  the  urine 
of  that  patient  those  same  spiral  bacteria,  and,  co- 
existing with  them,  the  sphero-bacteria,  in  segments 
of  two  to  SIX  or  eight."  Dr.  Schmitt,  who  observed 
cases  in  the  same  region,  found  no  bacteria  in  their 
blood.  Professor  Law,  in  the  National  board  of 
health  bulletin,  vol.  ii..  No.  4,  p.  456,  says  that  *'  in 
its  source,  in  unimproved  marshy  localities,  it  closely 
resembles  the  malignant  anthrax,  also  in  its  com- 
municability  to  all  animals  ;  but  it  differs  essentially 
in  that  it  fails  to  show  anthrax  lesions,  in  place  of 
which  it  expends  its  energy  on  the  nerve-centres,  pro- 
ducing great  hebetude  and  loss  of  muscular  power. 
The  germ  is  probably  derived  from  drinking  water,  or 
the  surfaces  of  vegetables,  as  certain  wells  are  found 
to  infect  with  certainty,  and  the  disease  has  been 
repeatedly  produced  by  feeding  upon  particular 
plants  (Rhus  toxicodendron,  etc.).  That  these  plants, 
m  themselves,  are  not  the  pathogenic  elements,  is 
ahown  by  their  innocuous  properties  when  grown  in 
places  out  of  the  region  of  milk-sickness  infection. 
The  great  danger  of  thb  affection  consists  in  the> 
conveyance  of  the  germ  with  unimpaired  potency 
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through  the  flesh  and  milk,  and  through  batter  and 
-cheese.  The  disorder  proves  fatal  in  man  as  in  ani- 
mals." As  our  correspondent  says,  this  subject  is 
one  of  grreat  interest  as  a  disease  affecting  both  man 
and  animalSf  and  we  should  be  glad  to  receive  any 
information  which  will  indicate  its  present  home  and 
prevalence.  —  EId.] 


The  teaching  of  natural  history. 

I  have  been  much  interested  in  reading  the  rather 
unjust  review  of  French's  '  Butterflies '  in  a  recent 
issue  of  Science,  *  A  teacher's '  letter  in  a  succeeding 
number,  and  Mr.  S  H.  Scudder's  reply  in  the  last. 
Unlike  Mr.  Scudder,  I  have  been  a  teacher,  although 
I  have  never  had  but  one  pupil,  —  myself ;  and,  as  I 
have  him  yet,  I  want  to  ask  Mr.  Scudder  what  I 
•shall  do  with  him.  What  education  I  possess  was, 
with  one  exception,  directed  by  the  faculties  of 
-certain  institutions,  where  nothing  was  known  but 
Xiatin,  Qreek,  and  mathematics.  The  exception  was 
in  a  high  school  where  Gray's  *■  How  plants  grow ' 
was  used  as  a  reading-book.  The  class  never  had  a 
plant,  a  flower,  or  a  leaf.  The  readers  simply  stood 
up  and  read  the  first  one  hundred  pages  of  that 
book.  The  popUs  asked  no  questions,  they  could  not 
for  evident  reasons ;  neither  did  the  teacher ;  and 
the  latter  volunteered  no  remarks  ;  yet  that  botani- 
cal instructor  was,  it  seems  to  me,  adopting  the  plan 
advocated  by  Mr.  Scudder,  for  he  was  not  using 
Qray's  book  in  *  finding  out  the  mere  names  of  ob- 
jects:' he  was  allowing  the  book  to  discuss  *'the 
nature,  meaning,  and  causes  of  the  relative  affinities 
of  organized  beings,"  so  far  as  that  little  book  could 
do.  I  did  not  learn  the  name  of  a  single  plant.  I 
am  more  than  sure  that  I  learned  none  of  the  rela- 
tive affinitiefi  of  which  Mr.  Scudder  speaks.  How 
could  I  ?  Without  the  specimen,  what  meaning  is 
conveyed  to  the  beginner  by,  ''A  flower,  with  all  its 
parts  complete,  consists  of  calyx,  corolla,  stamens, 
and  pistils  :  one  from  the  morning-glory  will  serve 
as  an  exanaple  "  ?  The  morning-glory,  indeed  1  Why, 
this  will  never  do.  Morning-glory  is  the  name  of  a 
plant,  and  Mr.  Scudder  says,  '  the  name  may  be 
called  a  necessary  evil ;  and  unless,  with  it,  is  more 
emphatically  acquired  a  knowledge  of  the  structural 
and  biological  relations  of  the  object  which  it  bears 
to  other  objects,  it  is  worse  than  useless  knowledge." 
In  my  case  the  name  was  not  even  a  necessary  evil, 
for  it  did  not  exist.  I  was  supposed  to  be  acquiring 
knowleds^e  of  structural  relations  in  an  elementary 
way,  and  the  book  was  supposed  to  be  teaching  the 
class  the  affinities  and  relations  of  thin^rs  botanical; 
but,  so  far  as  I  am  concerned.  I  am  free  to  admit 
that  the  result  was  an  abominable  failure.  How 
could  I  have  obtained  the  flower  called  for,  since  I 
^id  not  know  the  plant  producing  that  flower  ? 

When  Mr.  Scudder  goes  to  a  flower-show  and  sees 
a  strange  plant,  does  he  engage  the  florist  in  a  dis- 
■cussion  about  biological  relations  or  structural  affini- 
ties ?  No,  I  think  Mr.  Scudder  says, '  What  is  that  ? ' 
When  Mr.  Scudder  finds  a  fossil  insect,  he  doubtless 
studies  its  biological  relations,  since  he  is  an  ad- 
vanced and  accomplished  naturalist ;  but,  if  he  were 
an  ignorant  beginner,  he  would  run  to  his  teacher 
with  the  question,  '  What  is  that!'  And  if  he  had 
himself  for  a  pupil,  who  had  not  learned  the  struc- 
tural affinities  of  'the  find,'  he  would  ransack  the 
books  for  the  name  ;  and,  having  found  it,  he  would 
en  have  not  only  the  key  that  opens  the  door  to 


farther  knowledge  of  the  work  of  other  invueCif  tnrty 
but  he  would  have  a  peg  as  well,  on  which  to  bang 
his  information  and  the  result  of  his  own  inveetiga- 
tions.    If  he  would  not  do  this,  what  would  he  do  t 
In  all  kindness,  with  the  heartiest  feelings  of  esteem 
for  Mr.  Scudder,  and  with  a  burning  desire  to  in- 
crease my  own  knowledge,  let  me  b^  Mr.  Scudder 
to  tell  me  what  I  shall  do  with  my  single  ignorant 
pupil.     How  can  I  teach  myself  the  biological  rela- 
tions and  structural  affinities  of  the  butterflies,  since 
I  am  not  supposed  to  know  the  name  of  even  the  com- 
monest butterfly  f    Without  the  name,  what  foanda- 
tion  have  I  on  which  to  erect  my  future  learning  t 
I  got  the  structural  affinities  without  the  names  ia 
my  earliest  botanical  instruction.     The  result  I  do 
not  approve.     But  if  Mr.  Scudder  will  tell  me  how  to 
teach  myself  according  to  his  plan,  he  will  also  be 
telling  '  A  teacher '  how  to  teach  his  pupils,  although 
I  am  not  the  author  of  the  letter  in  the  last  Soieaoe. 
If  I  am  not  to  begin  by  finding  out  the  name,  where 
shall  I  begin  !    If  I  dissect  Uie  butterfly,  study  its 
histology,  and  write  a  monograph  on  its  ontogeny, 
and  know  not  its  name,  what  shall  I  call  the  book, 
and  what  will  its  readers  say  ?    Shall  it   be   '  The 
structure  and  life  history  of  a  butterfly  ? '    Of  what 
butterfly  ?    To  my  uninstruct<»d  eyes  there  seems  to 
be  more  than  one  butterfly.     If  there  are  more  than 
one,  do  they  all  have  the  same  structure  and  life- 
history  ?    Were  I  allowed  to  pursue  what  seems  to  be 
a  natural  and  proper  course,  I  would  take  French's 
excellenc  book,  and  having  found  the  name  of  the 
specimen  by  French's  excellent   key,   and    having 
learned  what  French  has  to  say  in  his  text,  I  woald, 
as  I  do,  await  the  issue  of  Mr.  Scudder's  expected 
work  on  the  butterflies  with  pleasant  thoughts  of 
anticipations  about  to  be  agreeably  realised.     But 
since  this  would  be  the    wrong   method,  will   Mr. 
Scudder  kindly  tell  me  what  would  be  the  right  one  f 

A.  Rkadeb. 


The  classics  ▼ertui  science. 

An  editorial  paragraph  in  Science  for  Nov.  10  sug- 
gests some  curious  reflections.  If,  as  you  say,  Mr. 
Lowell's  oration  at  Harvard  *'  is  itself  a  justification 
of  a  classical  and  literary  education,  and  a  living  ar- 
gument for  a  culture  loftier  and  deeper  than  that 
which  strictly  utilitarian  theories  would  provide," 
does  it  not  logically  follow  that  science  deserves  no 

Elace  in  the  curriculum,  and  that  your  own  journal 
as  little  excuse  for  being  f 

Science  has  been  added  to  the  course  of  studies 
largely  because  of  the  demands  of  the  utilitarians  ; 
and  only  in  recent  days,  and  faintly,  has  its  discipli- 
nary value  been  urged. 

Certainly,  when  one  sees  what  is  oftentimes  taught 
as  science,  and  is  obliged  to  read  the  wretched  Eng- 
lish in  which  some  scientific  books  are  written,  — 
which  books,  by  the  way,  are  highly  lauded  in  scientific 
journals,  —  and,  moreover,  when  one  witnesses  the 
temper  of  scientific  men  in  treating  those  who  differ 
with  them  concerning  the  latest  ephemeral  classifica- 
tion or  other  equally  important  point,  one  is  inclined 
to  side  with  the  classicists  in  the  belief  that  the  study 
of  science  has  little  value  either  for  purposes  of  dis- 
cipline or  culture ;  that  it  scarcely  forms  '  open- 
mmded  '  men  in  the  poet's  sense  ;  and  that  perhaps 
it  would  be  better  for  all  concerned  that  they  shoald 
be  *  digging  Sanscrit  roots.'  F.  W.  Stakbnkb. 

Westfleld,  Mass.,  Not.  SI. 
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PRIMARY  EDUCATION  IN  ENGLAND. 

Two  of  the  functions  which  almost  every  mod- 
em state  has  been  obliged  to  assume,  whether  in 
other  respects  its  policy  is  laissez  /aire  or  state 
interference,  are  the  support  of  its  helpless  poor 
and  the  education  of  its  ignorant  youth.  Both  of 
these  matters  were  attended  to  in  the  Europe  of 
the  middle  ages  by  the  church,  which,  on  account 
of  its  large  endowments  and  its  literary  stores,  was 
perhaps  better  fitted  to  relieve  misery  and  spread 
the  light  of  education  than  the  state  as  then  organ- 
ized. England  formed  no  exception  to  this  rule. 
The  early  English  monasteries  could  find  almost 
the  only  reasons  for  their  being,  in  the  fact  that 
the  poor  and  helpless  found,  under  their  hos- 
pitable roofs,  shelter  and  support,  and  that  the 
children  of  the  neighboring  districts  obtained 
the  instruction  they  so  sadly  needed  in  the  schools 
connected  with  th(*m.  Tliese  schools  were  estab- 
lished at  about  the  same  time  that  Christianity 
was  adopted  by  the  English  people.  Such  a  one 
was  the  school  established  in  680  by  Theodore, 
archbishop  of  Canterbury.  Later,  schools  were  like- 
wise provided  in  almost  all  the  cathedral  towns. 
These  schools  were  employed  by  the  clergy  to 
keep  their  hold  on  the  people ;  and  with  the  refor- 
mation there  naturally  came  a  change  in  the 
educational  system,  which  reflected  that  which 
had  taken  place  in  the  relations  between  church 
and  state.  The  laity  were  to  have  a  share  in  the 
management  of  tlie  schools,  which  were,  how- 
ever, to  be  supported  in  somewhat  the  same  way 
as  before. 

The  intention  of  the  leaders  of  the  reformation 
was  to  appropriate  for  school  maintenance  a  large 
share  of  the  property  of  the  monasteries  ;  but  the 
king*s  friends  were  able  to  secure  most  of  this 
property  for  themselves.  Such  schools  as  lived 
through  this  stormy  period  at  all,  or  such  as 
were  founded  soon  after,  had  to  subsist  on  private 
charity.  A  great  many  schools  were  founded  as 
the  immediate  result  of  the  reformation,  but  they 
were  mostly  grammar  or  higher  schools,  whose 
influence  was  necessarily  limited  ;  and  it  was  not 
until  considerably  later  that  any  attention  was 
paid  to  primary  education,  —  the  only  kind  of  ed- 
ucation that  can  interest  the  masses  of  the  people. 
Attempts  had  indeed  been  made  to  make  some 
provision  for  the  education  of  the  children  of  the 


poor.  Statutes  had  been  passed  in  the  sixteenth 
century  under  which  schools  for  poor  children 
were  to  be  maintained  by  the  clergy  in  each 
parish.  But  the  great  inequality  in  the  distribu- 
tion of  the  income  of  the  state  church  —  an  in- 
equality which  all  the  expedients  that  have 
been  devised  have  not  done  away  with — gave 
the  great  majority  of  parishes  barely  enough  for 
ecclesiastical  needs :  little,  therefore,  could  he 
spared  for  the  establishment  of  an  efficient  sys- 
tem of  primary  education.  Parochial  schools  did 
exist  in  the  richer  parishes,  it  is  true,  but  they 
were  of  a  very  poor  character,  and  were  supported 
by  means  of  school-fees,  or  by  the  revenue  of 
foundations;  but  in  the  larger  number  of  the 
rural  districts  no  schools  at  all  were  to  be  found. 

But  what  the  church  had  neglected  to  do  was 
taken  up  by  private  associations,  beginning  with 
the  latter  part  of  the  last  century.  In  1781 
Robert  Raikes  founded  the  flrst  Sunday  schools  ; 
in  1808  was  founded  the  British  and  foreign 
school  society,  managed  by  the  dissenters ;  in  1811, 
the  National  society,  the  organ  of  the  state 
church ;  in  1887  the  Ragged-school  society  had  its 
origin ;  and  in  1860  there  was  formed  by  the 
large  factory-owners  the  Lancashire  public-school 
association.  The  two  great  names  in  this  period 
are  those  of  Andrew  Bell  and  Joseph  Lancaster, 
—  the  one  a  churchman,  the  other  a  non-conform- 
ist, and  each  the  founder  of  the  school  society 
recognized  as  the  agency  of  the  religious  body 
to  which  he  belonged.  To  these  two  men,  it  has 
been  said,  England  must  '*  allow  the  credit  of 
conceiving  some  sort  of  scheme  for  popular  edu- 
cation, and  of  submitting  proposals  by  which  it 
might  be  carried  out ; "  and  it  was  through  the 
societies  founded  by  them  or  their  followers  that 
state  aid,  when  it  was  finally  given,  was  distrib- 
uted. This  began  in  1882,  with  an  appropriation 
of  twenty  thousand  pounds.  For  several  years 
before  that,  attempts  had  been  made  to  secure 
state  aid,  but  they  were  frustrated  by  the  jeal- 
ousies of  the  church  and  non-conformists.  The 
**  church  was  alarmed  at  any  thing  which  seemed 
to  trench  upon  what  she  naturally  thought  to  be 
her  appointed  task.  The  dissenters  dreaded  what 
might  add  to  the  impregnability  of  the  church's 
strongholds.'* 

With  this  appropriation  in  1882  begins,  then, 
the  assumption  by  the  English  state,  of  the  duty, 
which  is  now  universally  recognized,  of  educating 
its  ignorant  youth.     The  period  between  1882  and 
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the  present  time  we  may  divide  into  three  sub- 
periods. 

First,  the  period  of  the  pure  subsidy  system. 
Elach  year  the  appropriation  was  increased,  until 
in  1860  it  was  thirty  times  as  great  as  in:  1832.  It 
was  originally  intended  that  this  appropriation 
should  be  distributed  by  the  treasury  department ; 
but  in  1839  this  duty  was  transferred  to  the  edu- 
cation committee  of  the  privy  council,  which 
then  began  to  take  the  form  of  an  executive  de- 
partment for  educational  affairs.  The  principles 
which  were  to  guide  the  committee  in  the  distri- 
bution are  found  in  a  treasury  minute  of  1833, 
and  were.  1^,  that  the  sum  granted  was  always  to 
be  expended  in  the  building  of  schoolhouses  ;  2°, 
no  grant  was  to  be  made  unless  one-half  of  the 
cost  of  building  was  met  by  voluntary  contribu- 
tions, and  unl&ss  the  application  for  the  money 
was  recommended  by  the  national  or  the  British 
and  foreign  school  society ;  and  finally,  3°,  popu- 
lous places  were  to  have  the  preference  in  the  al- 
lotment of  the  grants.  When  the  subsidies  were 
increased  in  amount,  these  rules  were  somewhat 
relaxed  ;  so  that,  for  example,  teachers  who  had 
passed  the  committee^s  examination  might  be  paid 
from  the  grant. 

It  will  be  noticed  from  this  that  all  connection 
between  the  schools  and  the  state  was  voluntary 
on  the  part  of  the  schools ;  but,  so  long  as  this 
connection  lasted,  the  school  was  subject  to  state 
inspection.  Under  this  system  great  material 
progress  was  made,  as  is  seen  from  the  reports  of 
the  committee  of  the  council  of  education.  The 
most  important  for  this  purpose  is  that  contained 
in  Parliamentary  papers,  1864,  vol.  xlv.  This  re- 
port marks  the  end  of  this  first  sub-period,  and 
shows  that  during  it  the  inspection  districts  had 
increased  in  number  to  sixty,  that  4,628  school- 
houses  had  been  erected,  and  that  from  1839  to 
1864  £7,400,000  had  been  expended.  But  the 
quality  of  the  education  given  in  the  schools  was 
very  poor.  The  teachers  originally  had  no  peda- 
gogic training  whatever.  The  monitorial  system 
of  teaching,  as  developed  by  Bell  and  Lancaster, 
had  been  adopted.  By  it  the  pupils  taught  each 
other  under  the  nominal  supervision  of  a  teacher. 
Instruction  was  principally  in  religious  matters, 
since  the  schools  were  mainly  sectarian ;  and 
though  secular  instruction  was  thus  given  a  dis- 
proportionately small  share  in  the  syetem  of  edu- 
cation, yet  no  sound  religious  instruction  was 
given  to  counterbalance  this  disproportion.  This 
may  be  seen  from  the  following  written  answers, 
from  cihildren  of  average  intelligence  in  an  in- 
spected school,  to  the  questions,  *  What  is  thy 
duty  towards  God  ? '  and  *  What  is  thy  duty  to- 
wards thy  neighbor  V     **  My  duty  toads  God  is  to 


bleed  in  Him,  to  fering  and  to  loaf  witbold  your 
arts,  withold  my  mine,  withold  my  sold,  and  'mth 
my  semth.  to  whirchp  and  give  thanks,  to  put 
my  old  trash  in  Him,  to  call  upon  Him,  to  onner 
His  old  name  and  His  world  and  to  save  Him 
truly  all  the  days  of  my  life's  end."  **  My  dooty 
toads  my  nabers,  to  lore  him  as  thyself  and  to  do 
to  all  men  as  I  wed  thou  shall  and  to  me  ;  to  lore, 
onner,  and  suke  my  farther  and  mother ;  to  onner 
and  to  bay  the  Queen  and  all  that  are  pet  in  a 
forty  under  her ;  to  smit  myself  to  all  my  gooness, 
teaches,  sportial  pastures  and  marsters,''  etc. 

To  remedy  a  system  which  could  lead  to  so 
lamentable  and  at  the  same  time  so  grotesque  re- 
stilts,  a  trained  staff  of  teachers  had  to  be  ob- 
tained. This  was  done  by  establishing  training- 
colleges,  to  which  school  managers  were  to  send 
students,  and  from  which  they  were  to  receive 
back  teachers,  to  be  paid  in  great  part  by  the 
state,  and  provided  with  certificates  granted  by 
the  state,  which  thus  guaranteed  their  efficiency. 

In  1851  as  many  as  twenty-five  of  these  train- 
ing-colleges were  established.  But  the  establish- 
ment and  maintenance  of  these  institutions  neces- 
sitated a  great  increase  in  the  parliamentary 
grants,  which  in  1852  reached  the  sum  of  £160,000. 
As  the  greater  part  of  these  grants  went  to  the 
schools  founded  by  the  national  society,  the 
agency  of  the  state  church,  which  did  most  of  the 
educational  work  (during  the  years  from  1839  to 
1864,  out  of  £7,400,000  the  church  schools  had 
received  £4,450,000),  the  dissenters  became  very 
much  alarmed.  They  claimed  that  the  g^nts 
were  an  artifice  for  increasing  church  revenues. 
In  the  course  of  this  dispute  there  arose,  for  the 
first  time  in  the  history  of  English  education,  a 
party  which  advocated  the  adoption  of  a  state 
**  secular  system,  administered,  irrespective  of 
religious  belief,  by  local  and  elective  bodies;" 
while  the  dispute  itself  led  to  the  appointment  of 
what  is  known  as  the  *  Ck)mmission  of  inquiry  of 
1858.*  Though  the  plans  proposed  by  this  com- 
mission were  not  adopted  in  the  form  in  which 
they  were  submitted,  still  they  were  the  point  of 
departure  for  the  new  movement,  which  we  may 
say  begins  with  the  Revised  code  of  1863. 

The  second  sub-period,  then,  is  the  period  of 
the  Revised  code.  The  education  department  had 
been  getting  ready  to  revise  its  system.  To  do 
this,  an  abstract  of  all  of  its  regulations  was  made 
in  1858.  In  1860,  Mr.  Lowe,  the  vice-president  of 
the  committee  of  council,  draughted  the  regula- 
tions in  the  form  of  a  code,  arranged  in  chapters 
according  to  subjects.  It  now  fell  to  him  to 
embody  in  his  code  the  suggestions  contained  in 
the  report  of  the  conmiission  of  1858.  This  he 
did  by  revising  the  code,  which  was  thereafter 
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known  as  the  *  Revised  code/  and  by  which  the 
relations  between  the  state  and  the  educational 
system  were  to  be  regulated.  The  Revised  code 
went  into  operation  on  July  1,  1863.  The  prin- 
cipal change  introduced  was  the  provision  call- 
ing for  an  increase  in  the  requirements  which 
must  be  fulHlle<l  in  order  to  obtain  a  portion  of 
'the  grant.  For  instance :  it  pro>  ided.  that,  to  ob- 
tain a  share  of  the  grant,  a  school  must  be  held 
in  approved  premises,  and  must  be  under  the 
charge  of  a  qualified  teacher,  who,  though  licensed 
by  the  stale,  was  to  be  paid  by  the  school  man- 
agers :  tlie  attendance  of  the  children  must  reach 
a  certain  specified  minimum  number ;  while  their 
attiunments  must  be  proved  by  individual  exami- 
nations in  reading,  writing,  and  arithmetic.  A 
point  in  which  this  revised  system  differed  from 
the  former  one  was,  that  while,  under  the  latter, 
the  grant  was  either  totally  given  or  totally  re- 
fused, it  mif^lit  now  be  given  in  part,  the  amount 
granted  depending  on  how  well  the  required  con- 
ditions were  fulfilled. 

The  immediate  effect  of  the  adoption  of  this 
Revised  code  was  the  falling-off  of  the  grants ; 
since  the  eilucation  which  the  children  had  received 
under  the  old  system  was  so  |KK)r,  that  very  many 
were  unable  to  pass  the  standard  examinations. 
Mr.  Lowers  cynical  remark  —  that  '*if  the  new 
system  [i.e.,  the  system  of  the  Revised  code]  is 
costly,  it  shall  at  least  be  efficient ;  if  it  is  ineffi- 
cient, it  (rihall  be  cheap  '*  —  was  thus  shown  to  be 
a  correct  forecast  of  the  effect  of  the  code.  But 
while  in  this  way  the  faults  of  the  old  educa- 
tional system  were  demonstrated,  complaints  were 
made  that  school  managers,  in  their  efforts  to 
comply  with  the  provisions  of  the  Revisetl  code, 
in  order  to  obtain  large  grants,  pressed  the  chil- 
dren too  hard,  and  limited  the  instruction 
given  to  the  subjects  required  for  the  standard 
examinations.  The  piu-ely  educational  result  of 
the  code  was  thus  the  reduction  of  the  general  in- 
telligence of  the  pupils.  To  obviate  this  difficulty, 
an  amendment  to  the  code  was  adopted  in  1867, 
which  gave  a  special  grant  if  certain  new  condi- 
tions were  complied  with,  such  as  the  teaching  of 
subjects  not  required  for  the  standard  examina- 
tions. This  and  other  amendments  improved  the 
code,  so  that,  in  its  final  form,  it  may  be  said  to 
liave  been  a  succ*ess  as  far  as  it  went.  The  grants 
increased  after  it  was  fairly  in  operation,  amount- 
ing in  1869  to  about  £800,000.  Accommodation 
was  offered  in  the  inspected  schools  for  nearly 
2,000,000  children,  wlule  about  1,800,000  were 
actually  in  attendance.  But,  as  will  have  been 
noticed,  the  code  did  not  at  aU  change  the  volun- 
tary character  of  the  system.  The  actual  motive 
power  of  the  schools  came  from  the  200,000  per- 


sons whose  voluntary  subscriptions  started,  and 
with  the  aid  of  the  state  supported,  the  sc*hools. 
There  was  no  legislative  provision  that  would  pre- 
vent the  possible  decrease  or  absolute  cessation  of 
such  voluntary  subscriptions :  and  in  such  case 
the  whole  educational  system,  built  up  by  so  many 
years  of  earnest  effort,  would  vanish  into  empty 
air.  Again:  the  problem  of  what  and  how  reli- 
gious instruction  should  be  given,  came  to  the  front 
with  special  force,  since  almost  all  the  state- 
aided  schools  were  denominational  or  sectarian 
schools:  therefore  when  the  reform  bill  of  1867 
was  passed,  by  which  the  suffrage  was  greatly 
extended,  it  was  felt  tliat  a  corresponding 
strengthening  and  widening  of  the  educational 
sybtem  was  necessary.  This  led  to  the  passage 
of  the  elementary  education  act  of  1870,  which, 
with  its  amenilments,  now  regulates  the  primary 
education  in  Enj^land. 

This  brings  us  to  the  third  sub-period,  that  of 
the  present  primary  educational  system.  The 
main  characteristic  of  the  elementary  education 
act  of  1870,  is,  that  though  it  was  intended  to  sup- 
plement the  previously  existing  system,  yet  it 
imposes  on  the  various  localities  the  legal  duty 
of  providing  a  sufficient  amount  of  school  accom- 
modation in  public  elementary  schools;  i.e.,  in 
schools  where  the  ordinary  school-fee  does  not 
exceed  ninepence  a  week,  in  which  no  altendanc^e 
at  religious  instruction  or  at  religious  worship  is 
required,  in  which  a  sufficient  instruction  is  given 
in  reading,  writing,  and  arithmetic,  and  which  is 
open  to  the  imipection  of  the  education  depart- 
ment. Where  a  sufficient  number  of  such  schools 
does  not  exist  in  the  district  (which  is  made  the 
miit  for  school  administration,  and  is  practically 
equivalent  to  the  poor-law  parish),  the  education 
department  itself  may,  on  the  refusal  of  the  dis- 
trict to  act,  form  a  school  board  to  carry  out  the 
provisions' of  the  act.  If  the  district  i>rocee<l6  to 
the  formation  of  such  a  board  voluntarily,  it  may 
do  so.  These  boards  are  composed  of  from  five  to 
fifteen  members,  chosen  in  the  incorporated  towns 
from  those  registered  on  the  borough  list,  and  in 
the  parishes  by  the  rate-payers:  i.e.,  those  who 
pay  local  taxes.  £lach  elector  has  as  many  votes 
as  there  are  members  to  be  elected,  and  may  dis- 
tribute his  votes  as  he  wishes,  massing  them  all 
on  one  candidate,  or  scattering  tiiem  among  as 
many  candidates  as  he  has  votes.  The  intention 
of  this  clause  in  the  act  is  to  provide  for  the  rep- 
resentation of  ecclesiastical  minorities  ;  for,  as  we 
have  seen,  one  of  the  great  problems  to  be  solved 
in  the  adoption  of  tile  educational  system  was  the 
reconciliation  of  the  different  religious  sects.  The 
boards  elected  in  this  way  have  charge  of  the 
management  of  the  schools  which  they  establish, 
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and  have  the  power  to  make  by-laws  by  which 
children  from  five  to  thirteen  years  of  age  may 
be  compelled  to  attend  school.  This  is  the  only 
provision  in  the  act  of  1870  relating  to  compul- 
sory attendance,  which  was  thus  made  absolutely 
dependent  upon  the  will  of  the  school  boards.  In 
the  localities  where  no  such  board  existed  (i.e.,  in 
localities  supplied  with  a  sufficient  amount  of 
proper  school  accommodation),  compulsion  was 
impossible,  while  in  those  possessed  of  a  school 
board  it  was  in  the  power  of  the  board  not  to 
adopt  the  necessary  by-laws. 

The  expenses  of  the  schools  established  by  the 
local  boards  were  to  be  defrayed  from  a  school 
fund  provided  for  by  the  act.  This  was  to  con- 
sist of  school-fees,  of  parliamentary  grants,  and  of 
a  compulsory  local  rate.  As  much  of  the  expen- 
diture was  of  a  permanent  character,  the  school 
board  was  given  the  power  to  borrow  money  on 
the  security  of  the  school  fund. 

The  whole  educational  system  was  kept  under 
the  control  of  the  education  department,  which 
inspected  all  the  state-aided  schools,  revised  the 
accounts  of  the  school  boards,  and  could  enforce 
the  execution  of  the  law  by  means  of  its  power  to 
step  in  and  do  any  work  that  had  been  omitted 
by  a  defaulting  district,  at  the  expense  of  such 
district. 

Such  were  the  leading  features  of  the  act  of 
1870,  whose  main  purpose,  it  has  been  said,  *<  was 
to  establish  a  fixed  and  statutory  local  authority 
where  the  casual  efforts  of  local  benevolence  and 
zeal  had  failed  ;  **  and  this  purpose  was  in  the 
main  accomplished.  Both  the  statutory  and  vol- 
untary agencies  increased  greatly  in  number. 
School  accommodation  nearly  doubled  between 
1869  and  1876.  In  1876  the  schools  cost  £8,500,000, 
of  which  £750,000  came  from  subscription,  £870,000 
from  local  rates,  and  more  than  £1,500,000  from 
the  parliamentary  grants. 

One  point  for  criticism  and  amendment  yet  re- 
mained, —  the  attendance  was  very  small :  indeed, 
it  hardly  exceeded  2,000,000.  This  subsequent 
statutes  have  attempted  to  remedy.  The  most 
important  of  them  are  the  elementary  education 
acts  of  1876  and  1880.  These  made  it  the  duty  of 
the  parent  to  have  his  child  educated  in  the  ele- 
mentary branches,  and  also  placed  new  restrictions 
on  the  employment  of  children  when  it  might 
interfere  with  their  education.  They  added  a  new 
local  authority,  called  the  '  School  attendance 
committee,'  which,  as  well  as  the  school  boards, 
must  pass  by-laws  requiring  compulsory  attend- 
ance ;  and  they  gave  the  local  school  authorities 
more  extensive  powers  for  the  enforcement  of  at- 
tendance in  case  of  neglect,  and  for  the  encourage- 
ment of  regularity  among  those  children    who 


professed  to  attend.  The  result  of  these  acU  waa» 
that  in  1885,  when  compulsion  was  in  c^wration 
throughout  the  entire  country,  the  average  at- 
tendance was  over  8,400,000 ;  there  was  accoDimo- 
dation  for  more  than  5.000,000 ;  while  the  pariia- 
mentary  grant  had  reached  £2,867,000,  the  aab- 
scriptions  £756,000,  the  local  rates  something 
more  than  £1,140,000.  and  the  school  pence 
£1,701.000.  The  schools  thus  cost,  in  all,  for  their 
annual  maintenance,  £6,550,000  in  1886. 

From  this  short  sketch  of  the  history  and  pres- 
ent pot^ition  of  English  primary  education,  we 
see  that  its  characteristics  are,  1^,  universal  com- 
pulsory attendance ;  2^,  obligatory  maintenance 
of  proper  unsectarian  schools  by  the  varioua 
localities  ;  8^,  sux)ervision  of  the  whole  system  bj 
the  central  organization,  —  the  education  depart- 
ment, —  which  has  power  to  step  in  and  remedy 
the  neglect  of  recalcitrant  localities. 

As  a  result  of  the  fact  that  these  elementary 
education  acts  are  simply  to  supplement  a  system 
of  schools  existing  at  the  time  of  their  adoption, 
the  present  elementary  schools  of  England   fall 
into  three  classes.    The  first  class  is  composed  of 
the  denominational  schools,   as  they  are  called, 
supported  by  the  school  societies,  and  existing  in- 
dependently, as  before,  in  all  towns  and  places  in 
which  foundations,  private  subscriptionei,  and  the 
large  resources  of  the  school  societies,  are  sufficient 
to  provide  the  school  accommodation  required  by 
law.     About  one-third  of  all  the  school-children 
in  England  attend  these  schools  even  now.     The 
second  class  is  composed  of  schools  denomina- 
tional   in    name,    and    connected    with    church 
societies,  but  supported  only  in  part  by  church 
funds,  the  remainder  of  the  cost  of  their  main- 
tenance being  made  up  from  state  grants  or  local 
rates.    These  are  spoken  of  as  public  schools,  are 
under  the  inspection  of  the  school  authorities,  and 
are  maintained  as  schools  for  all  denominations. 
The  majority  of  the  schools  belong  to  this  class. 
The  English  church  maintains  most  of  them,  re- 
ceiving for  so  doing  half  of  all  the  state  aid 
granted.     In  the  third  class  are  the  newly  formed 
board  schools,  under  the  direct  administration  of 
the  district  l)oards,  and  existing  in  the  poorer  dis- 
tricts.   These  are  continually  increasing  in  num- 
ber.   They  receive  a  sura  from  the  state  grant 
which  is  considerably  larger  than  the  amount 
received  by  all  the  denominational  schools  outside 
of  those  directly  connected  with  the  church. 

Frank  J.  Goodnow. 


The  freslmien  at  Cambridge  university,  Elng- 
land,  this  terra,  number  988,  of  whom  197  go  to 
Trinity  college.  The  freshmen  art  Oxford  number 
616. 
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THE  ASSIMILATION  OF  COURSES  OF 

STUDY  FOR  BOYS  AND  GIRLS.' 

Mrs.   Fawcbtt  has  lately  said   that   it    had 
been  reserved  for  the  nineteenth  century  to  dia- 
cover  that  a  woman  was  a  human  being.    This  is 
indeed  a  somewhat  epigrammatic  statement ;  but 
it  expresses  a  fact  which,  in  education  as  in  other 
matters,    has  been    too   frequently   overlooked. 
Boys  and  girU  —  for  with  them  at  present  we  have 
to  deal  —  are  both  human  beings,  and  as  such 
have  far  more  points  of  likeness  than  of  differ- 
ence, and  possess  many  faculties  in  common. 
This  sounds  a  truism  ;  but  neverthelese,  in  spite  of 
this  obvious  fact,  education  in  earlier  days  was 
conducted  on  the  principle  that  boys  had  one  set 
of  powers,  needing  certain  studies,  and  girls  an- 
other  set,  needing  quite  other  subjects  in  their 
school-work ;  and  that,  for  instance,  boys  should 
learn  Latin,  while  for  their  sisters  there  was,  so 
to  speak,  the  softer   feminine   of   the    Roman 
speech,  Italian.     This  theory  is  somewhat  as  if, 
for  physical  development,  boys  were  to  be  fed 
always  on  beef  and  mutton,  and  g^rla  on  ices  and 
sugar  candy.    The  common  sense  of  mankind, 
however,  overlooking  the  manifest  physical  differ- 
ence as  irrelevant  in  the  matter  of  nutrition,  has 
always  considered  that  boys  and  girls  need  the 
same  kind  of  bodily  food,  at  all  events ;  and  in 
the  present  day,  when  the  laws  of  health  are 
more  widely  known,  we  all  agree  that  these  apply 
equally  to  both  sexes,  who  alike  need,  for  perfect 
growth,    fresh    air,    cold    water,   and   exercise. 
When,    however,   mental  training    and    mental 
food  are  considered,  a  different  opinion  obtains, 
or,  rather,  has  obtained.     This  is  the  more  re- 
markable, for  there  is  in  this  case  no  proved  or 
manifest  difference  psychologically,  and  the  scien- 
tific study  of  the  mind  has  not  given  any  reason 
to  suppose  that  any  such  difference  does  exist 
The  error  has  arisen,  perhaps,  from  an  imperfect 
ideal  of  what  education  ought  to  be.     If  it  is 
merely  a  sort  of  technical  training  for  the  practi- 
cal work  of  adult  life,  then,  obviously,  as  men 
and  women  will    in    general   occupy    different 
spheres  of  work,  boys  and  girls  should  study  dif- 
ferent subjects,— boys,  let    us  say,  arithmetic, 
physics,  geography,  etc.;  and  girls,  needlework, 
music,  and  household  management.     This  narrow 
ideal  of  education  has,  we  hope,  few  adherents 
among  teachers.     They  recognize  a  noble  end,  — 
that  of  training  all  faculties  of  our  nature  to  their 
highest  degree,  and  of  producing,  not  an  engineer 
or  an  accountant,  a  nurse  or  a  dressmaker,  but  a 
fully  developed  human  being,  with  all  powers  so 
cultivated  as  to  be  able  to  act  and  to  enjoy,  to 
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labor  and  endure,  — in  a  word,  to  live,  —  as  com- 
pletely and  perfectly  as  the  allotted  place  given  to 
the  Individual,  man  or  woman,  may  permit.  It 
would  therefore  seem  to  follow  that  any  study 
which  has  been  marked  out  for  boys  because  of 
its  value  as  training,  would  be  equally  valuable 
for  girls,  as  the  intellectual  powers  are  common 
to  both  sexes,  and  there  is  no  prima  facie  evi- 
denoe  that  the  mind  is  male  or  female,  but  rather 
a  presumption  in  the  other  direction.  Now, 
classics  and  mathematics  have  in  modem  times 
justified  their  place  in  the  curriculum  of  our  boys* 
schools  by  their  value  as  training,  either  of  the 
reasoning  powers  or  the  literary  taste.  Whether 
they,  exclusively,  induce  such  effects,  is  a  ques- 
tion to  which  we  shall  return  laterf  Qranting 
that  they  do,  they  should  be  taught  equally  to 
boys  and  girls,  and  the  ideal  curriculum  should 
be  in  most  points  the  same. 

Having  discussed  the  theoretical  considerations, 
we  may  now  proceed  to  examine  practical  results, 
and  see  whether  these  bear  out  our  theory.     The 
first  fact  to  be  mentioned,  and  perhaps  the  most 
convincing,  is,  that  an  examiner  of  considerable 
experience  has  informed  urt  that  he  does  not  notice 
any  differences  in  papers  submitted  to  him  (which 
he.  of  course,  knows  only  by  their  numbers)  from 
which  he  can  form  any  opinion  as  to  the  sex  of 
the  writer.    The  reports  of  the  Cambridge  local 
examiners,  in  which  the  work  of  boys  and  girls  is 
separately  mentioned,  afford  no  definite  evidence 
of  any  difference.     We  remember  one  report  on 
English  composition  which  did  show  such,  but  not 
at  all  what  the  average  reader  would  expect.    The 
girls'  work  showed  much  more  accuracy  and  care- 
ful thought,  and  far  less  absolute  nonsense  ;  but 
the  boys  showed  greater  imagination.      Again, 
boys  and  girls  are  prepared  for  the  Matriculation 
examination  of   the  University  of  London,  and 
pass  it  equally  well :  we  imagine,  indeed,  that  the 
percentage  of  passes  for    girls    is    considerably 
higher.     Whatever  the  positive  meaning  of  this 
may  be,  it  negatively  confirms  the  theory.     The 
results  of  the  degree  examinations  are  too  well 
known  to  need  remark.     Other  data  come  to  us 
from  Cambridge.     It  would  have  been  said  fifteen 
years  ago,  from  those  imagined  inclinations  of  the 
feminine  mind   to  the  softer   studies,   that   the 
mathematical  tripos  would  have  been  the  last  to 
attract  many  of  the  students  of  Qirton  or  Newn- 
ham.    The  facts  are  exactly  opposed  to  this  fore- 
cast.   Up  to  the  year  1882,  a  greater  proportion  of 
Girton  students  entered    for  the   mathematical 
tripos  than  for  any  other ;  and,  further,  pupil  after 
pupil  from  one  of  our  girls'  public  schools  went 
up  to  Cambridge  to  study  mathematics  ;  so  much 
so,  that  it  was  found  necessary  to  warn  those  who 
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intended  to  make  teaching  their  professioD,  that 
the  supply  of  women  mathematical  teachers  would 
exceed  the  demand,  and  advise  them  to  take  up 
other  branches.  The  reason  was,  doubtless,  that 
in  mathematics  it  was  easier  to  make  up  for  the 
lack  of  early  training  than  in  classics ;  and  from 
the  same  cause  many,  especially  those  who  went 
up  in  later  life,  took  moral  science.  Now.  when 
the  movement  is  older,  and  girls  are  trained  for 
Girton,  as  boys  for  Trioity  or  Balliol,  classics  has 
been,  since  1883,  the  favorite  subject,  as  far  as 
numbers  are  concerned. 

A  teacher  who  has  had  considerable  experience 
with  girls,  and  some  practice  in  teaching  boys  and 
men,  may  be  forgiven,  perhaps,  for  adding  a  few 
generalizatlbns  drawn  from  personal  knowledge. 
It  is  perfectly  possible  to  teach  girls  Latin  and 
mathematics,  and  even  to  create  enthusiasm  for 
the  study.  On  the  other  hand,  some  girls  are 
careless  over  Latin,  and  hate  mathematics :  but 
this  is  due  to  the  *old  Adam'  of  laziness,  and 
could  be  matched,  we  imagine,  in  boys*  schools. 
It  is  almost  impossible  to  teach  geometry  or  alge- 
bra to  some  girls ;  but  there  are  men  and  boys 
with  whom  the  same  difficulty  occurs.  The 
writer  has  met  with  such,  and  so  probably  have 
most  teachers;  while  history  gives  us  no  less 
eminent  an  example  than  Lord  Macaulay.  We 
have  never  come  across  a  girl  who  absolutely 
could  not  do  Latin,  though  we  know  many  who 
do  it  badly.  We  also  have  read  classics  with  a 
very  good  mathematical  man  whose  Little-Go  was 
a  burden  scarcely  to  be  lifted,  and  have  heard 
college  fellows  express  a  similar  opinion  about 
their  own  undergraduate  days.  Again  :  we  hare 
found  that  to  teach  an  oHer  man  mathematics  is 
very  much  easier  than  to  teach  a  woman  who 
begins  at  the  corresponding  age  :  but  this  we  be- 
lieve comes  from  the  fact  that  the  life-work  of 
the  man  had  been  concerned  in  commerce,  with 
numbers  and  measurement,  while  the  woman 
probably  never  did  any  harder  thinking  than  the 
ordering  of  a  dinner  or  the  planning  of  a  gown. 
However,  in  all  such  cases  there  is  a  danger  of 
forming  inductions  from  few  data,  and  individual 
experience  can  have  only  a  value  when  strength- 
ened by  other  evidence.  Whether  women,  indeed, 
will  ever  do  as  well  as  men  in  the  liigher  subjects 
of  a  university  course,  is  a  matter  on  which  we 
have  our  doubts  ;  but  it  is,  at  any  rate,  irrelevant 
to  the  case  in  point.  Here  we  feel  assured  that 
our  experience  will  coincide  with  that  of  most 
teachers  and  examiners,  to  the  effect  that  the 
teacliing,  and  the  results  of  teaching,  classics  and 
mathematics,  are  —  other  things,  as  to  time,  teach- 
ing power,  etc.,  being  equal  —  very  much  the  same 
for  boys  and  for  girls,  whatever  they  may  be  for 


men  and  women.  Having  laid  down,  theD,  the 
general  principle  of  identity  of  subjects,  it  re- 
mains to  be  seen  ^hat  the  subjects  should  be. 
And  here,  when  a  reform  such  as  that  of  the 
scheme  of  the  First-class  college  of  preceptors' 
examination  is  proposed,  such  a  question  is  of  the 
gravest  importance,  on  general  grounds,  for  boys 
as  well  as  for  g^rls. 

The  key  of  the  whole  position  is  the  discussion 
as  to  the  exclusive  advantages  of  classics  as  train- 
ing. And  here  we  should  earnestly  deprecate  the 
assimilation  of  the  scheme  for  girls  to  the  present 
scheme  for  boys,  because  we  firmly  believe  that 
the  girls'  curriculum  in  our  public  and  higher- 
class  private  schools  is  nearer  the  ideal  than  that 
for  their  brothers.  To  argue  the  question  would 
be  merely  to  re-write  Herbert  Spencer's  book  on 
education.  But  the  reform  of  boys'  education, 
and  the  removal  of  that  incubus  of  classical  study 
which,  as  a  heritage  from  earlier  days,  weighs  so 
heavily  on  us  now,  is  so  important  a  question, 
that,  like  the  *  Delenda  est  Carthago,'  it  needs 
naming  again  and  again.  When  so  many  studies, 
far  more  useful  both  to  men  and  to  women  in 
practical  life,  all  bat  cry  aloud  for  a  fuller  share 
of  our  limited  school-time,  we  must  be  very  cer- 
tain of  the  superiority  of  classics  as  training, 
to  keep  it  in  the  place  of  learning  which  would 
help  our  boys  to  appreciate  more  fully  their  own 
beautiful  language  and  the  works  of  nature 
around  them,  and  —  no  unimportant  thing  nowa- 
days —  to  maintain  in  their  manhood  that  su- 
premacy in  arts,  manufactures,  and  commerce, 
which  our  country  now  sees  endangered  on  every 
side.  And,  indeed,  as  Herbert  Spencer  shows, 
the  training:  of  reason  and  observation  is  fur- 
nished by  those  very  subjects  which  are  most  use- 
ful, for  nature  is  economical  of  power.  We 
therefore  hail  gladly  the  proposed  alteration  in 
the  regulations  of  the  First-class  examination  : 
for,  while  maintaining  the  identity  of  subjects 
and  standard  for  boys  and  girls,  it  nevertlielees 
allows  for  that  more  modem  education  to  which 
the  tendency  of  the  age  is  rapidly  bringing  us. 
Not  long  ago  at  Cambridge  a  determined  effort 
was  made  to  oust  Greek  as  a  compulsory  subject 
from  the  Previous  examination,  or  Little-Go  ;  and 
in  the  late  revision  of  the  regulations  for  the 
Matriculation  examination  at  London  university 
there  was  an  equally  earnest  attempt  to  make 
permissive  a  choice  of  languages,  and  thus  not 
necessitate  Latin.  For  both  these,  the  ancient 
superstition  was  too  strong  ;  but  the  time  of  suc- 
cess is,  we  may  hope,  not  far  distant.  When 
Oxford,  much  to  the  disgust  of  some  of  her  older 
professors,  has  spent  thousands  on  schools  for 
natural  science ;    when  Cambridge  has  allowed 
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modem  languages  for  the  additionals,  and  has 
actually  founded  a  modem  and  mediaeval  lan- 
guages tripos,  —  the  younger  imiversities  and 
colleges  will  surely  follow.  To  make  Latin  com- 
pulsory, therefore,  is,  from  this  point  of  view,  dis- 
tinctly inimical  to  educational  progress,  and  is 
therefore  unworthy  of  an  institution  which,  like 
the  College  of  preceptors,  has  in  past  years  done 
so  much  to  further  the  modern  reforms  in  middle- 
class  education. 

Sara  A.  Burstall,  B.A.  Lond. 


A  SURVIVAL  OF  THE  UNFITTEST, 

In  his  inaugural  address  hefore  the  sanitary 
congre!ts  recently  held  at  York,  Sir  T.  Spencer 
Wells,  the  president  of  the  congress,  touched  U{>on 
a  subject  of  great  interest  to  educators.  He  said, 
speakmg  as  a  sanitarian,  that  so  far  as  concerns 
the  mental  and  physical  training  of  children,  and 
giving  women  the  option  of  other  occupations  than 
those  of  domestic  life,  he  saw  no  great  cause  for 
alarm.  It  is  an  age  in  which  education  —  at  any 
rate,  for  the  middle  classes  —  must  be  pushed  far 
beyond  the  limits  which  our  fathers  thought  wide 
enough  for  us.  Mere  rule-of-thumb  work  is  al- 
most out  of  date ;  and  there  are  so  many  indus- 
tries in  which  scieu title  knowledge  and  exactness 
are  requisite,  that  the  want  of  early  education 
cuts  off  a  young  man*s  chances  of  advancement. 
A  workman  must  now  be  something  more  than  a 
mere  machine.  He  must  have  head  as  well  as 
hands,  brain  as  well  as  muscle :  ant],  as  unedu- 
cated brains  are  not  woith  more  in  the  labor- 
market  than  untrained  musi^le,  we  must  be  con- 
tent to  make  some  sacrifice  in  their  culture.  As 
for  the  outcry  about  the  dangers  of  women  taking 
up  men's  work,  it  is  breath  wasted.  A  great 
many  failures  will  outweigh  the  few  successee, 
and  bring  the  bdlauce  right. 

**For  my  own  i»art,"  continued  the  speaker,  **I 
think  women  capable  of  a  great  deal  more  than  they 
have  been  accu<itomed  to  do  in  times  past.  If 
overwork  sometimes  leads  to  disease,  it  is  morally 
more  wholesome  to  work  into  it  than  to  lounge 
into  it.  And  if  some  me<lical  practitioners  have 
observed  cases  where  mental  overstrain  has  led  to 
disease  of  mind  or  body,  I  cannot  deny  tliat  I  also 
have  at  long  intervals  seen  some  such  cases.  But 
for  every  such  example  I  feel  quite  sure  that  I 
have  seen  at  least  twenty  where  evils  equally  to 
be  deplored  are  caused  in  young  women  by  want 
of  mental  occupation,  by  deficient  exercise,  too 
luxurious  living,  and  too  much  amusement  or  ex- 
citement. 

**  Again :  we  have  heard  much  of  late  about 
overpressure  from  work  in  schools.     Tliis  is  one 


of  the  novelties  of  our  time.  No  doubt  it  exists, 
and  I  think  it  may  in  part  be  traced  to  some  of 
our  sanitary  success.  We  have  reduced  the 
mortality  of  early  infancy.  Many  children  who 
would  formerly  have  died  off-hand,  are  now 
saved,  and  find  their  way  into  the  scrhools.  They 
are  survivals  of  the  least  fitted.  They  live,  but 
they  are  not  strong.  They  have  to  submit 
to  the  Eame  routine,  and  be  forced  up,  if  pos- 
sible, to  the  same  standard  as  the  rest.  But  the 
effort  is  too  much  for  them.  Their  frames  are 
not  hardy  enough  to  resist  the  mental  strain. 
They  show  all  sorts  of  nervous  symptoms,  disap- 
point the  teachers,  and  are  the  types  brought  for- 
ward as  victims  of  the  system. 

**  The  vice  of  the  system  is  that  it  is  indiscrimi- 
nate. Tliere  is  no  revision  of  the  recruits,  and 
the  tasks  are  not  apportioned  to  the  feeble  powers 
of  sanitary  survivors.  This  is  an  evil  which  will 
remedy  itself  in  time  by  the  gro wing-up  of  a 
larger  proportion  of  strong  cliildren;  and  the 
liresent  difficulty  may  be  got  over  by  a  little 
patience  and  moderation.  —  a  little  more  regard  to 
sanitary  logic.  The  children  must  have  training 
before  educatitm,  and  must  be  put  upon  some- 
thing even  less  than  a  half-time  system.*' 


THE  POSITION  OF  SCIENCE  IN  COLONIAL 

EDUCATION. 

At  the  recent  colonial  and  Indian  exhibition, 
held  in  London,  considerable  attention  was  given 
to  the  condition  of  education  in  the  colonies.  At 
a  conference  held  on  this  subject,  William  Lant 
Carpenter,  B.A.,  B.Sc..  whose  scientific  work  is 
as  well  known  in  this  country  as  it  is  in  England, 
read  a  most  interesting  and  valuable  paper  on  the 
position  of  science  in  colonial  education.  Mr. 
Carpenter's  paper  is  of  such  value  that  we  reprint 
the  major  part  of  it  from  the  London  Journal  of 
education,     Mr.  Carpenter  said :  — 

The  colonies  to  which  your  secretary  desired  me 
to  confine  my  attention  were,  Canada  generally  ;• 
South  Africa  (the  Cape  of  Good.  Hope  and  Natal) ; 
West  and  South  Australia,  Victoria,  New  South 
Wales,  and  Queensland  ;  New  Zealand  and  Tas- 
mania, the  last  of  which  is  unfortunately  not  rep- 
resented at  this  exhibition. 

If  the  term  *  education '  be  used  to  include,  not 
merely  scholastic  and  collegiate  training,  but  also 
any  organizations  and  methods  for  drawing  out 
the  minds  and  faculties  of  the  people,  then  a  re- 
view of  the  position  of  science  in  colonial  educa- 
tion should  include  all  provisions  for  teaching  it 
in  any  degree  or  form.  Science  in  primary, 
secondary,  and  high  schools  of  whatever  kind,  in 
technological  schools  with  a  view  to  its  applica- 
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tion  to  the  industrial  arts,  and  in  universities  or 
colleges,  should  come  under  review,  as  well  as  its 
promotion  by  scientiiic  bodies  or  societies;  also 
the  means  a£forded  for  its  cultivation  among 
adults,  by  means  of  museums,  botanical  and 
zo51ogical  gardens,  public  lectures,  evening  and 
other  adult  classes,  public  libraries,  etc.  My  in- 
quiry has,  as  far  as  possible,  ranged  over  all  these 
subjects ;  but  inasmuch  as  many  of  them  are  vol- 
untary and  not  state-aided,  and  therefore  not  sub- 
ject to  inspection  and  report,  it  has  been  difficult 
in  several  instances  to  get  accurate  information 
about  them. 

There  appeared  to  be  two  methods  of  present- 
ing the  subject :  1°.  To  take  each  means  of  ad- 
vancing scientific  education  separately,  and  con- 
sider what  is  done  in  that  jiarticular  matter  by 
each  colony  ;  2°.  To  take  each  colony  separately, 
and  give  a  general  view  of  its  various  methods  of 
promoting  education  in  science.  After  careful 
consideration,  I  decided  to  adopt  the  second  alter- 
native, since  comparisons  —  proverbially  odious, 
and  sometimes  basdd  on  data  not  strictly  com- 
parable —  would  thereby  be  avoided. 

This  is  scarcely  the  time  or  place  to  dilate  upon 
the  advantages  to  be  gained  by  giving  science  a 
proper  place  in  education  ;  i.e.,  recognizing  that 
it  is  of  equal  value  to  literature  and  art  as  an 
educational  instrument :  your  presence  here  to- 
day proves  that  you  have  more  or  less  sympathy 
with  such  proposals.  To  those,  however,  whose 
sympathy  is  less  rather  than  more,  I  would  com- 
mend a  careful  perusal  of  three  Cantor  lectures  on 
science-teaching,  recently  delivered  at  the  Society 
of  arts  (and  since  published  separately)  by  Prof. 
Frederick  Guthrie  of  the  Science  schools,  South 
Kensington,  whose  powerful  arguments,  and  clear, 
incisive  style,  can  scarcely  fail  to  make  a  decided 
impression  upon  unprejudiced  minds.  I  wish 
that  time  permitted  me  to  quote  some  of  his 
amusing  remarks. 

In  reviewing  the  whole  subject,  I  have  been 
Very  much  struck  with  the  fact,  that,  in  every 
colony,  education  is  a  distinct  department  of  the 
state,  under  a  responsible  minister  of  public  in- 
struction, the  teachers  themselves  being  in  many 
instances  civil'  servants.  The  advantages  of  this 
plan,  enabling  the  minister,  as  it  does,  to  take  a 
broad  and  statesmanlike  view  of  the  whole  sub- 
ject, are  weU  seen  in  a  speech  on  public  education 
in  New  Zealand,  delivered  on  July  21,  1885,  in  the 
house  of  representatives,  by  the  Hon.  Robert 
Stout,  minister  of  education.  This  case  may  be 
considered  a  typical  one,  and  will  be  alluded  to 
again  in  the  detailed  account  of  that  colony. 

Another  not;eworthy  point  is  the  obvious  desire, 
on  the  part  of  nearly  every  colony,  to  realize  Pro- 


fessor Huxley's  aspiration  >  for  Great  Britain,  that 
the  state  should  provide  "  a  ladder  readmig  from 
the  gutter  to  the  university,  along  which  every 
child  in  the  three  kingdoms  shall  have  the  cbanoe 
of  elimbing  so  far  as  he  is  fit  to  go."  In  meet 
colonies,  not  even  excepting  South  Africa,  thia- 
appears  to  be  more  or  less  the  case.  A  state-aided 
system  of  scholarships  enables  a  boy  in  the  {Mi- 
mary  schools  to  pass  through  the  secondary  and 
high  schools,  colleger,  etc.,  and  finally  to  study  at 
the  Ck)lonial  university.  Sometimes  the  same- 
system  is  so  far  extended  that  holders  of  each 
scholarships  proceed  to  England,  and  take  uni- 
versity degrees  there,  frequently  in  science. 

I  propose  to  consider  the  provisions  for  educa- 
tion in  science  in  the  following  order,  in  each 
colony,  and  to  take  the  colonies  themselves  in 
geographical  succession,  beginning  with  the  most 
westerly :  primary,  secondary,  and  high  schools ;: 
colleges,  both  special  and  general;  universities, 
museums,  libraries,  scientific  societies,  lectures, 
and  other  means  of  encouraging  a  knowledge  of 
science  among  adults. 

Canada. 

Province  of  Ontario  (including  Ottawa  City).  — 
In  the  public  or  primary  schools,  with  the  excep- 
tion of  a  little  descriptive  geography  and  very 
simple  object-lessons,  no  elements  of  science  are 
taught.  The  high-school  course,  however,  in- 
cludes elementary  physics  and  botany,  even  in  its 
lowest  classes.  The  course  of  study  for  all  teach- 
ers, however,  embraces  the  elements  of  natural 
science  ;  and  the  Normal  school  at  Toronto  has,  as 
Dr.  Gladstone  and  I  can  personally  testify,  a  mag- 
nificent collection  of  apparatus  for  the  teaching  of 
physical  and  other  branches  of  science,  a  selection 
from  which  can  be  seen  in  the  Canadian  court, 
educational  division.  Various  denominational  col- 
leges teach  science  to  a  limited  extent ;  but  the 
chief  provision  for  higher  instruction  therein  is  to 
be  found  at  University  college.  Toronto,  where  are 
three  well  -  equipped  laboratories,  —  chemical, 
physical,  and  biological,  —  the  apparatus  alone  in 
which  cost  $27,600,  and  also  three  museums.  In 
the  School  of  practical  science,  connected  with 
this,  upon  which  $50,000  were  expended,  there  are- 
three  courses  of  study,  —  engineering  (civil  and 
mining),  assaying  and  mining  geology,  analytical 
and  applied  chemistry.  The  Agricultural  college 
at  Guelph  has  a  reputation  over  the  whole  conti- 
nent, and  natural  science  is  a  large  feature  in  its 
programme.  Nearly  a  quarter  of  a  million  dollars 
were  expended  on  its  establishment,  and  the  cur- 
rent annual  expenditure  exceeds  $52,000. 

For  persons  beyond  the  ordinary  school  age, 
there  is  an  excellent  organization  throughout  the 
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province,  of  the  8ame  character  as  that  of  the 
science  and  art  department  in  South  Kensington. 
Dr.  S.  Passmore  May,  the  superintendent  of 
mechanics*  institutes,  who  takes  the  greatest  in- 
terest in  this  movement,  informs  me  that  no  lees 
than  sixty  branch  schools  have  been  established 
within  the  last  four  years,  in  connection  with 
these  institutes.  Its  headquarters  is  in  the  Edu- 
cational museum  in  Toronto.  Here  also  is  located 
the  famous  magnetlcal  and  meteorological  ob- 
servatory, established  in  1841.  The  Canadian  in- 
stitute in  Toronto,  and  various  societies,  more  or 
less  scientific  in  their  aim,  do  good  work  in  en- 
couraging a  taste  for  such  studies. 

Province  of  Quebec  (including  the  city  of  Mon- 
treal).—  Here  the  Council  of  public  instruction 
contains  two  committees,  a  Catholic  and  a  Protes- 
tant. The  educational  as  well  as  other  organiza- 
tions are  necessarily  very  often  duplicated;  but 
M.  Qui  met,  the  superintendent  of  the  department 
of  public  instruction,  to  whose  courtesy  I  am  in- 
debted for  much  valuable  information,  informs 
me  that  the  system  has  worked  well,  and  without 
the  least  friction. 

In  the  primary  schools  the  instruction  is  almost 
entirely  literary,  with  the  exception  of  a  little 
geography.  Object-lessons,  in  the  English  sense 
of  the  term,  appear  to  be  conspicuous  by  their  ab- 
sence. A  small  manual  of  agriculture  is  used  as 
a  reading-book,  but  the  subject  itself  is  not  taught : 
the  idea  is  to  show  how  to  preserve  the  fertility  of 
the  soil.  The  secondary  schools  correspond  to  the 
French  lyc^,  and  in  their  courses  chemistry  and 
one  or  two  other  branches  of  science  find  a  place. 
In  the  normal  schools,  also,  scientific  subjects 
form  part  of  the  training.  Perhaps  the  most 
important  recognition  of  the  proper  position  of 
science  in  an  educational  course  is  to  be  found  in 
the  fact,  that  for  the  entrance  examination  to 
all  the  professions,  without  any  exception,  some 
knowledge  of  certain  branches  of  science  is  com- 
pulsory. The  Laval  university  at  Quebec,  for 
Catholics,  and  the  McGill  university  of  Montreal 
(of  which  Sir  William  Dawson,  president-elect  of 
the  British  association,  is  principal),  both  grant 
degrees  in  science  ;  and  in  the  latter  there  is  a 
separate  faculty  of  applied  science,  which  provides 
a  three  or  four  years*  professional  training  in  civil, 
mechanical,  and  mining  engineering,  assaying, 
and  practical  chemistry,  and  grants  degrees  in 
these  subjects.  An  excellent  medical  school  and 
faculty  of  medicine  is  attached  to  the  university 
also.  The  Catholic  commercial  academy  of  Mon- 
treal, conducted  by  tlie  Christian  Brothers,  has  a 
scientific  and  industrial  course  similar  to  that  in 
McGill  university ;  and  the  Quebec  commercial 
academy,  also  conducted  by  the  same  body,  has 


fairly  equipped  laboratories,  and  gives  regular 
courses  in  science.  The  normal  schools  of  the 
province  are  in  each  case  affiliated  to  their  re- 
spective universities.  In  connection  with  McGUl 
university,  we  come  across,  for  the  first  time,  the 
progressive  system  of  scholarships,  reaching  down 
from  it  to  the  primary  schools  ;  and  here  should 
be  mentioned  the  Redpatb  museum  in  the  uni- 
versity grounds,  which  is  purely  scientific  in  ita 
aims.  Except  in  connection  with  McGill  imiver- 
sity,  there  appear  to  be  no  scientific  societies.  The 
newly  established  Boyal  society  of  Canada,  which 
draws  its  members  from  all  parts  of  the  colony,  is 
formed  somewhat  on  the  same  lines  as  the  French 
academic  des  sciences. 

New  Brunswick.  —  It  is  somewhat  remarkable 
that  a  small  colony,  mainly  agricultural,  should 
possess  one  of  the  most  perfect  systems  of  instruc- 
tion in  primary  schools  with  which  I  am  acquaint- 
ed. As  early  as  1802,  the  provincial  government 
and  legislature  recognised  the  fact  that  to  make 
provision  for  the  people's  education  was  one  of 
the  duties  of  the  state.  **  From  the  small  begin-* 
ning  then  made,  there  has  been  developed,  by  slow 
degrees,  the  present  public- school  system  of  New 
Brunswick,  one  of  the  most  perfect,  in  principle 
at  least,  to  be  found  in  any  state  or  country." 
There  is  a  progressive  course  of  instruction  for  all 
schools,  in  which  the  subjects  appear  to  have  been 
selected,  arranged,  and  apportioned  with  a  due 
regard  for  sound  educational  principles.  It  is 
arranged  in  two  equal  divisions,  literature  and 
science.  Between  the  bottom  of  the  primary  and 
the  top  of  the  high  schools  there  are  eleven  stand- 
ards ;  and  yet,  even  in  standard  I.,  in  primary 
schools,  plant  and  animal  life,  minerals,  and 
geography  are  among  the  subjects  dealt  with,  as 
well  as  familiar  lessons  on  the  conditions  of  health. 
Elementary  physics  makes  its  first  appearance  at 
standard  V.  Out  of  a  total  population,  including 
adults,  of  821,000,  one-eighth,  or  iO,000  children, 
had  lessons  in  hygiene,  one-sixth  in  geography^ 
and  one-sixth  in  useful  knowledge  of  plants, 
animals,  and  minerals,  in  the  public  schools  in 
1885.  The  province  spends  annually  nearly  one- 
third  of  its  total  revenue  upon  education.  If 
local  rates  be  taken  into  account,  the  expenditure 
on  the  common-school  system  alone  is  about  £100,- 
000.  and  this  with  a  total  population  less  than  that 
of  Birmingham.  The  normal  school  for  training 
teachers  was  begun  in  1847,  and  the  spirit  which 
now  animates  it  may  be  judged  from  the  follow- 
ing maxim  enforced  there :  '*  The  development 
of  the  faculties  is  of  more  importance  than  the 
acquisition  of  knowledge.^  It  is  in  connection 
with  the  university  at  Fredericton,  the  degrees  of 
which  are  universally  recognized.    There  is  a  large 
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flyBtem  of  scholarships  and  bursaries  in  connec- 
tion with  it.  A  good  natural  history  society  ex- 
ists in  St.  John,  with  corresponding  members  in 
the  country  districts.  A  museum,  mechanics' 
institutes,  and  similar  agencies  complete  the 
facilities  for  the  pursuit  of  science. 

Nova  Scotia.  —  In  all  grades  or  classes  of  the 
elementary  schools,  the  teachers  are  expected  to 
furnish  suitable  instruction  in  hygiene,  and  what 
are  termed  '  Lessons  on  nature,'  or  useful  knowl- 
edge lessons,  as  well  as  geography.  In  grades 
^  to  6,  these  lessons  are  cliiefly  biological  and 
mineralogical ;  while,  in  grades  7  and  8,  elemen- 
*ftry  physics,  chemistry,  and  agriculture  are  intro- 
duced ;  and,  in  order  that  the  teachers  may  be 
well  prepared  for  this  laet,  there  is  a  school  of 
agriculture  in  connection  with  the  normal  school. 
In  the  higher  graded  schools,  the  course  includes 
geography  and  the  elements  of  mathematics, 
physics,  botany,  physiology,  geology,  and  chem- 
istry. There  are  various  colleges,  and  a  university 
at  Halifax,  on  the  basis  of  that  of  London^  to 
which  most  of  the  colleges  are  affiliated. 

In  concluding  this  brief  sketch  of  the  provisions 
for  scientific  education  in  the  province  of  Canada, 
I  feel  that  it  would  not  be  complete  without  an 
allusion  to  the  schools  for  the  blind,  and  for  deaf- 
mutes,  all  of  which  come  under  the  superintend- 
ents of  public  instruction,  just  as  they  do  in  the 
United  States.  The  education  of  children  so 
afflicted  is  not  a  matter  of  charity,  as  with  us ; 
but  it  is  taken  cognizance  of  officially,  and,  as  I 
oan  testify  from  personal  inspection,  is  carried  out 
in  a  very  scientitic  manner.  What  is  taught  is 
mainly  objective  and  experimental.  It  may  not 
be  out  of  place,  perhaps,  to  mention  here  that  we 
owe  the  invention  of  the  Bell  telephone  to  re- 
searches undertaken  by  Alex.  Graham  Bell,  in  his 
official  position  as  head  of  the  Normal  school  for 
teachers  of  deaf-mutes,  in  Boston,  Mass.,  in  order 
to  facilitate  the  instruction  of  children  hitherto 
voiceless  —  I  can  hardly  say,  speechless. 

South  Africa. 

Cape  of  Good  Hope.  —  The  system  is  a  complete 
educational  ladder,  with  the  Kraal  schools  at  the 
bottom,  and  the  University  of  the  Cape  of  Good 
Hope  at  the  top ;  and  every  kind  of  educational 
institute  is  state-aided.  I  cannot  learn  that  any 
science-teaching  is  given  in  primary  schools.  In 
the  second-class  schools  a  fairly  high  standard  is 
aimed  at,  but  how  far  it  is  reached  may  be 
gathered  from  the  following  sentence  in  a  recent 
report  of  the  inspector-general  of  schools  :  **  But 
certainly  the  p:reatest  want  in  the  school  curricu- 
lum is  the  almost  general  neglect  of  science- teach- 
ing in  a  scientific  manner." 

A  friend  writes  to  me,  **  In  the  schools  near  Cape 


Town,  of  which  I  had  some  experience,  the  idet 
of  science  was,  getting  by  rote  a  few  pages  of  a 
book  on  physical  geography.  At  one  or  two 
schools,  where  I  introduced  simple  lessons  in 
physics,  with  experiments,  I  was  surprised  — 
though  it  was  for  this  that  I  hoped  — at  the  quick- 
ening of  intelligent  interest  in  the  work.**  There 
is  a  university,  but  I  regret  to  say  that  its  exam- 
ination schemes  give  no  encouragement  whatever 
to  scientific  training.  Public  libraries,  musenou, 
and  botanic  gardens  exist,  and  are  state-aided,  as 
well  as  their  country  branches. 

Natal.  —  A  council  of  education  controls  state- 
aided  schools  of  all  kinds.  The  course  in  all  pri- 
mary schools  includes  theoretically  the  elements 
of  natural  and  physical  science.  Even  in  the 
native  schools  a  little  physical  geography  is  taught 
In  the  higher  schools,  at  Durban  and  Pietermaritc- 
burg,  scientific  teaching  is  carried  st'U  further. 
A  lady  friend  of  mine,  Miss  Rowe,  an  ardent  dev- 
otee of  science,  has  lately  settled  in  the  latter  city, 
at  the  head  of  a  very  high-class  girls'  school. 
Australasian  coloniksi. 

In  every  one  of  theee,  the  state  system  of  educa- 
tion is  compulsory  and  undenominational.  Pub- 
lic instruction  is  free  in  Victoria,  Queensland,  and 
New  Zealand.  In  proportion  to  population,  Vic- 
toria has  more  children  at  school  than  any  other 
colony ;  but  its  age-limits,  six  to  fifteen  years,  axe 
greater.  New  South  Wales  heads  the  list  in  point 
of  cost  of  instruction  per  scholar,  wirh  an  expen- 
diture of  £8  2«.  8c?.  each  per  year,  nearly  double 
that  of  any  other  colony ;  but  its  system  of  in- 
struction is  far  the  most  complete  of  any,  as  will 
shortly  be  seen. 

Western  AustraJia. —Its  total  population  does 
not  amount  to  40,000.  In  1884  about  £10.000  was 
expended  on  education.  In  the  schools  through- 
out the  colony,  whether  high  or  elementary,  the 
rudiments  of  some  branches  of  science  form  a  part 
of  the  teaching.  The  wealthier  classes  of  society 
send  their  children  away  for  education,  and  this 
has  not  tended  to  encourage  high-class  teaching 
of  any  kind. 

South  Australia.  — The  schools  are  divided  into 
public  (or  primary)  and  provisional.  In  the 
former,  only  certificated  teachers  are  employed. 
Physical  geography,  object-lessons,  and  simple 
drawing  all  find  a  place  in  the  compulsory  course. 
The  secondary  schoob  and  colleges  are  mainly 
denominational,  receiving  *  grants-in-aid,*  and  in 
the  programmes  of  many  of  them  science  takes  a 
fair  position.  The  colony  enjoys  the  distinction 
of  being  the  only  one  of  the  mainland  provinces 
of  Australasia  which  possesses  an  agricultural 
college :  it  was  opened  in  1885,  under  the  manage- 
ment of  Professor  Custance,  formerly  of  Ciren- 
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cester,  and  the  course  of  instructioii  indudes 
cheiTjistry,  geology,  botany,  mechanics,  veterinary 
science,  forestry,  etc.  The  university  has  nine 
professors,  the  chairs  being  thus  roughly  classi- 
fied :  two  literature,  five  science,  one  music,  one 
law,  in  all  of  which  subjects,  and  in  medicine,  it 
has  power  to  confer  degrees.  The  matriculation 
programme  contains  many  optional  subjects,  and 
it  would  be  possible,  but  not  easy,  to  pass  it  with- 
out any  knowledge  of  science.  The  tochelor's  de- 
^ee  In  either  faculty  involves  three  years'  aca- 
demical study,  with  an  examination  at  the  end  of 
each,  conducted  in  the  best  manner,  viz.,  partly 
by  the  professors,  partly  by  external  examiners. 
This  system  obtains  also  in  the  Universities  of 
Victoria  and  of  New  South  Wales.  The  course 
for  science  degrees  is  distinctively  good,  and  well 
arranged.  Tliis  university  opened  its  degrees  to 
women  in  1880. 

In  Adelaide,  free  popular  lectures  on  scientific 
subjects  are  given  by  the  university  professors, 
and  are  very  largely  attended.  Tlie  attendance  at 
the  courses  on  physiology  was  quite  remarkable. 

There  are  one  or  two  scientific  bodies  or  associ- 
ations, such  as  the  Royal  society  of  South  Aus- 
tralia.  but  they  are  all  more  or  less  connected 
with  the  university. 

The  system  of  state  scholarships,  enabling  the 
liolders  to  pass  by  successive  steps  from  primary 
achool  to  university,  is  very  extensive,  and  hold- 
ers of  the  *  South  Australian  scholarship '  pro- 
ceed to  English  universities  every  year.  The  pub- 
lic library,  museum,  and  art  gallery  of  South  Aus- 
tralia form  one  state-aided  institution,  organized 
very  much  on  the  basis  of  the  typical  institution 
at  South  Kensington.  Its  work,  however,  is 
mainly  literary  and  artistic,  and  it  is  affiliated 
with  the  university. 

Victoria. 

In  this  colony  the  whole  subject  of  public  edu- 
•cation  "was  the  subject  of  a  royal  commission  of 
inquiry,  which  presented  a  most  valuable  report 
in  1878  (mainly  the  work  of  Mr.  Charles  H.  Pear- 
son. M.A.),  containing  excellent  suggestions  for 
the  organization  of  public  instruction  as  a  whole. 
I  have  been  unable  to  learn  how  far  these  recom- 
mendations have  been  carried  out,  since  I  have 
had  more  difficulty  in  obtaining  recent  informa- 
tion a)K)ut  Victoria  than  in  any  other  case. 

In  the  primary  schools,  geography  is  a  decided 
feature,  but  there  are  no  *  object '  or  useful 
knowledge  lessons.  Of  7,000  children  who,  in 
1884,  paid  for  tuition  in  *  extra  subjects.*  one- 
fourth,  or  25  per  cent,  took  science  if  mathematics 
be  included,  hut  only  5.7  per  cent  if  it  be  excluded. 
This  speaks  well  for  the  recognition  of  mathe- 
matics as  the  basis  of  science.      For  teachers, 


however,  all  certificates  above  a  mere  '  certificate 
of  competency '  require  several  subjects,  from  one- 
quarter  to  one-half  of  which  are  scientific,  and 
some  science  is  compulsory. 

All  secondary  education  is  under  the  control  of 
private  peroons  and  proprietary  Ixnlies,  usually 
connected  with  some  religious  denomination. 
There  areei»cht  exhibitions  yearly,  of  £35  each  for 
six  years,  enabling  the  holder  to  iroae  from  state 
schools  through  certain  approved  grammar-schools 
and  a  university  course. 

As  the  colony  owes  much  of  its  prosperity  to  its 
mines,  it  is  natural  to  find  two  excellent  schools 
of  mines,  —  one  at  Sandhurst  (formerly  Bendigo), 
the  focus  of  reef-mining ;  the  other  at  Ballarat, 
the  centre  of  alluvial  mining.  From  a  personal 
inspection  of  both  these,  a  few  years  ago,  I  can 
speak  in  the  highest  terms  of  their  efficiency. 
On  Nov.  29,  1880,  I  wrote  in  the  visitors'  book  at 
Ballarat.  *•  The  chief  thing  apparently  required  to 
make  the  school  do  even  bf-tter  work  than  it  is 
doing,  is  that  its  pupils  should  come  to  it  with 
some  elementary  knowledge  of  the  principles  of 
physical  science,  such  as  ought  to  form  fiart  of 
the  necessary  instruction  in  the  higher  classes  of 
every  state  school.''  I  have  since  experienced  the 
pleasure  of  being  informed  that  these  few  words, 
which  were  printed  and  widely  circulated  in  the 
colony,  exercised  a  meet  impi>rtant  infiuence  for 
good  ui>on  the  school. 

Determined  not  to  be  behind  South  Australia, 
the  colony  has  started  an  experimental  farm,  and 
is  building  an  agricultural  college  in  Melbourne. 
Theie  is  also  a  capital  induf>trial  ami  technologi- 
cal museum,  in  connection  with  which  lectures 
are  given. 

The  University  of  Melbourne  ranks  with  those 
of  Qreat  Britain.  Its  magnificent  buildings  were 
opened  in  1855,  and  women  were  admitted  in  1880. 
Tlie  matriculation  examination  embraces  fourteen 
subjects,  six  of  which  are  scientific  (including 
mathematics) ;  but  I  regret  to  say  that  the  uni- 
versity gives  no  encouragement  to  the  study  of 
science,  since  a  candidate  may  matriculate  with- 
out passing  in  either  of  these  six,  and,  although 
there  are  literary  honors  lists,  there  are  no  science 
honors  lists  except  in  mathematics.  Science  finds 
a  very  subordinate  place  in  the  arts  degree,  and 
degrees  in  engineering  have  lately  lieen  instituted. 
Practically  all  the  teaching  of  natural  science  in 
the  university  is  confined  to  the  medical  schocd, 
one-third  of  the  total  number  of  degrees  granted 
being  medical,  and  one-half  arts,  tlie  remainder 
laws.  The  Melbourne  observatory,  the  Melbourne 
botanic  gardens,  and  the  Melbourne  public  library 
are  all  well  known  by  repute  to  Engli^ 
The  zoological   garden  is   only  recently,  set  oi 
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foot.  Eight  scientific  or  learned  societies,  headed 
by  the  Royal  society  of  Victoria  and  the  Boyal 
medical  society,  keep  alive  an  interest  in  various 
branches  of  science.  The  Australian  health  so- 
ciety, with  its  free  lectures  in  Melbourne,  and 
branch  lectures  in  various  provincial  towns,  does 
much  practical  good  aoiong  the  people,  and  the 
same  may  be  said  of  the  mechanics*  institutes  and 
public  libraries  to  be  foimd  in  most  cities  of  this 
colony. 

New  South  Wales. 
Just  as  New  Brunswick  and  Nova  Scotia  in  the 
Canadian  group  of  colonies  appear  to  have 
worked  out,  theoretically  at  any  rate,  the  most 
perfect  educational  scheme,  so,  in  the  Australasian 
colonies  a  similar  place  must  be  accorded  to  New 
South  Wales.  The  whole  of  the  present  system, 
which,  as  usual,  is  under  a  minister  of  public  in- 
struction, dates  from  the  act  of  1880,  which  au- 
thorized, as  state  schools,  five  classes  of  schools, 
the  recognition  of  four  of  which  by  the  state  was 
quite  a  new  thing.  These  are,  1^,  primary ;  2°, 
superior  public  schools,  for  additional  instruction 
in  the  higher  branches ;  8^,  evening  schools,  for 
those  who  had  no  opportunity,  for  education  in 
primary  schools ;  4®,  high  schools  for  boys,  which 
prepare  for  the  univetsity  ;  5^,  similar  schools  for 
girls.  In  1885  there  were  605  pupils  in  theee 
high  schools,  from  a  colonial  population  of  920,000. 
The  gross  annual  expenditure  of  this  act  exceeds 
£700,000;  and  the  total  school  population  is 
280,000,  or  approaching  one-third  the  entire  pop- 
ulation of  the  colony. 

In  every  public    school,   object-lessons,   geog- 
raphy, and  drawing  are  taught,  even  in  the  lowest 
classes.     In  the  fourth  cNsa  of  primary  schools, 
object-lessons  include  *' natural  history,  manufac- 
tures, elementary  mechanics,  and  the  science  of 
common  things;*'    in   the  fifth  class,  "arts  and 
manufactures,  the  laws  of  health,  social  economy, 
the  duties  of  a  citizen,  the  laws  of  the  state,  and 
experimental  physics.'*    Of  course,  the  whole  of 
this  is  treated  in  very  elementary  fashion  ;   but 
the  point  to  be  observed  is.  that  the  same  idea  is 
carried  out  in  the  higher  schools,  of  which  I  have 
already  spoken.    In  the  Sydney  grammar-school, 
a  school  mii  generis,  there  is  now  a  modem  side, 
in  which  natural  science  takes  a  prominent  place. 
The  university  is  now  exceedingly  well  organized. 
It  grants  a  B.Sc.  and  a  D.Sc.  degree,  the  latter  re- 
quiring a  research  paper.     It  also  grants  corre- 
sponding degrees  in  engineering.     Its  degrees  in 
arts  involve  attendance  upon  certain  courses  of 
lectures  in  natural  science.     I  regret,  however,  to 
s  ay  that  its  matriculation  examination  can,  if  de- 
s  ired,  be  passed  in  literary  subjects  and  mathe- 
matics alone,  to  the  exclusion  of  science,  which,  as 


is  well  known,  cannot  be  done  in  the  UniTeiiily 
of  London.  The  public  examinations,  howevtt, 
set  on  foot  to  test  the  education  in  BchoolSy  hicliide 
a  large  number  of  science  subjects.  In  oonneo- 
tion  with  the  university  are  several  d^iominar 
tional  colleges;  and  a  large  and  well-endowed 
new  medical  school  has  just  been  built  in  the  mii- 
versity  grounds. 

The  most  remarkable  feature,  however,  in  tiie . 
public  instruction  of  this  colony,  is  the  state  sys- 
tem of  technical  education.  The  subject  was  be- 
ing discussed  when  I  was  there  in  1880.  and  I 
remember  being  invited  by  Sir  W.  Manning  and 
Sir  Harry  Parkes  to  address  a  meeting  about  it 
in  Sydney.  Since  then  it  has  made  extraordinary 
strides,  mainly  under  the  guidance  of  Mr.  Edward 
Combes,  the  president  of  its  board  of  govemon. 
It  has  followed  the  principles  laid  down  by  the 
city  and  guilds  of  London  institute,  and  arrange- 
ments are  in  progress  by  which  its  work  will  now 
be  tested  by  the  examiners  of  that  body.  The 
Sydney  college  has  50  classes,  in  13  departments, 
and  itinerant  lecturers  give  instruction  in  16  of 
the  principal  towns  of  the  colony.  The  number 
of  individual  students  in  Sydney  alone  last  year 
was  2,634,  or  more  than  at  the  technical  institute 
in  Finsbury ;  and  of  these,  500  were  women.  In 
that  year,  also,  196  popular  lectures  were  given 
in  Sydney,  entirely  on  scientific  subjects,  at  which 
the  average  attendance  was  2<^,  the  total  being 
40,767.  In  this  exhibition  are  specimens  of  the 
work  of  the  college.  One  remarkable  feature  of 
it  has  yet  to  be  noticed :  all  this  excellent  work 
has  been  done  in  temporary  and  hired  buildings ; 
the  college  has  actually  no  permanent  abode. 

Among  the  other  means  for  spreading  a  knowl- 
edge of  science,  the  magnificent  museum,  the  ex- 
quisitely beautiful  botanical  gardens,  the  public 
libraries,  the  Royal  society  of  New  South  Wales, 
the  Linnean  society,  and  similar  Hmaller  organiza- 
tions, must  not  be  forgotten. 

Queensland. 
The  primary   schools  are  divided  into  <  state* 
and  *  provisional.'    There  are  425  of  the  former, 
and  the  free  course  of  instruction  includes  geog- 
raphy, object-lessons,  and  elementary  mechanics. 
Instruction  in  other  subjects  is  charged  for,  and 
must  be  given  out  of  the  ordinary  ^hool-hours. 
The  object-lessons  are  defined  to  include  *'an  ele- 
mentary knowledge  of  the  science  of  common 
things  —  of  the  materials  and  processes  necessaiy 
to  produce  the  most  common  manufactured  prod- 
ucts—  and  of   the   laws  of    health."      In    1884 
there  were  52  scholarships  from  primary  to  gram- 
mar schools,  and  these  again  are  largely  aided  by 
government  grants,  £90,000  having    been    thus 
spent  to  the  end  of  1884.     From  these  schools. 
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einoe  1878,  three  exhibitions  to  the  nniyenities 
have  been  granted  yearly,  on  the  resolt  of  exam- 
inations conducted  by  the  professors  in  Sydney. 
The  holders  of  these  scholarships  have  proceeded 
to  the  Universities  of  Sydney,  Melbourne,  London, 
Oxford,  Glasgow,  and  Edinburgh,  and  in  many 
cases  have  distinguished  themselves  there,  often 
in  scientific  exsminations. 

Tasmania. 
Little  or  no  elementary  science  is  taught  in  the 
primary  schools.  A  council  of  education  takes 
cognizance  of  all  secondary  schools,  and  conducts 
examinations  for  scholarships  and  exhibitions, 
and  for  the  degree  of  A.  A.  Holders  of  this  de- 
gree can  proceed  to  Elngland  to  study  for  three 
years  at  government  expense  :  274  students  have 
availed  themselves  of  this,  and  have  taken  med- 
ical and  legal  degrees,  and  entered  the  church, 
but  none  have  studied  and  applied  their  science 
in  the  colony.  It  is  one  of  the  duties  of  the  an- 
alytical chemist  to  the  government,  to  deliver 
free  public  scientific  lectures  in  Hobart.  The 
government  has  under  consideration  a  scheme  for 
introducing  technical  education  into  primary 
schools. 

Nkw  Zealand. 

I  have  already  referred  to  the  speech  of  the 
minister  of  educstion  of  this  colony,  delivered  in 
the  house  of  representatives  in  1885.  In  general 
characteristics,  the  educational  system  here  much 
resembles  those  we  have  been  considering.  The 
extent  to  which  science  is  recognized  in  the  pri- 
mary schools  will  be  seen  from  the  following 
facts.  With  a  population  of  about  half  a  million, 
there  are  nearly  1.000  primary  schools,  in  which 
almost  100,000  children  riiceived  instruction  in 
1884 :  55  per  cent  of  these  learned  geography  ;  60 
per  cent,  drawing ;  75  per  cent  were  taught '  ob- 
ject-lessons ;  *  and  26  per  cent  received  lessons  in 
elementary  science.  The  course  of  instruction  in 
this  interests!  me  much,  as  it  is  so  obviously  based 
upon  what  has  been  so  successfully  worked  in  the 
board  schools  of  Liverpool,  Birmingham,  Leeds, 
Nottingham,  etc.,  and  is  being  introduced  in  Lon- 
don also.  It  is  confined  to  pupils  in  and  above 
standard  IV.;  the  boys  being  taught  elementary 
physics,  or  agricultural  chemistry,  or  botany,  and 
the  girls  domestie  economy,  based  on  such  excel- 
lent little  books  as  that  of  Mrs.  Buckton.  The 
peripatetic  system  of  teaching  these  subjects,  so 
well  worked  in  our  large  cities,  cannot,  of  course, 
be  carried  out  in  New  Zealand.  The  Maori  native 
schools  are,  on  the  whole,  in  a  fiourishing  position, 
and  doing  excellent  work :  2,226  children  are  in 
attendance,  and  a  text-book,  *  Health  for  the 
Maori.'  has  been  published  in  English  and  in  the 
emacular. 


In  the  secondary  schools,  academical  traditions 
are  still  very  strong,  and  in  the  position  of  science 
there  is  very  great  room  for  improvement.  Under 
the  guidance  of  the  University  of  New  Zealand, 
however,  the  provincial  colleges  affiliated  to  it  are 
doing  much  to  encourage  the  pursuit  of  science. 
In  Canterbury  college,  out  of  six  professors,  four 
are  scientific,  and  a  similar  proportion  holds  good 
in  the  so-called  University  of  Otago,  excluding  the 
medical  school.  I  believe  a  similar  state  of  things 
exists  also  in  the  Auckland  college.  The  Univer- 
sity of  New  Zealand  recognizes  the  claims  of 
science  to  a  greater  extent,  I  think,  than  does  any 
colonial  university.  The  pass  for  a  bachelor  of 
science  is  as  follows :  mathematics,  physics,  chem- 
istry, biology,  and  any  two  out  of  the  five  follow- 
ing subjects, —  Latin,  Oreek,  English,  modern 
languages,  mental  science.  A  candidate  can  ma- 
triculate and  proceed  to  the  B.Sc.  degree  without 
any  more  classical  knowledge  than  a  trifling  amount 
of  Latin,  such  as  the  proverbial  schoolboy  ought 
to  have  at  his  fingers*  ends.  So  anxious  is  the 
senate  of  the  university  to  maintain  a  high  standard 
for  its  degrees,  that  all  the  degree  examination 
questions  are  set,  and  all  the  answers  thereto  are 
revised,  by  English  examiners  of  either  London, 
Oxford,  or  Cambridge  universities.  It  is  my  privi- 
lege to  be  the  agent  of  the  university  in  England, 
and  I  am  now  seeing  through  the  press  about 
ninety  examination  papers  for  use  in  the  colony 
next  autumn.  Bir.  Stout  says  In  his  speech,  that, 
'*  considering  her  population,  New  Zealand  has  as 
many  students  receiving  a  university  education  as 
any  country  in  the  world,  and,  relatively  to  her 
population,  more  university-trained  men  than  any 
country  in  the  world.*' 

So  much  for  the  scholastic  instruction.  In  the 
other  great  means  of  educating  the  people,  mu- 
seums, etc..  New  Zealand  is  in  advance  of  the 
other  Australasian  colonies.  The  Canterbury 
museum,  whose  curator.  Dr.  Vun  Haast,  is  execu- 
tive commissioner  at  this  exhibition,  excels  those 
of  Sydney  and  Melbourne  ;  and  in  arrangement 
of  exhibits  for  scientific  purposes,  the  Otago 
museum  is  said  to  be  second  to  none  in  the  southern 
hemisphere.  Those  in  Wellington  and  Auckland 
have  also  a  well-deserved  reputation. 

General  conclusions. 
Finally,  I  beg  to  offer  a  few  general  remarks 
and  conclusions,  founded  upon  the  details  which 
we  have  been  considering.  To  those  of  us  who 
are  familiar  with  the  very  limited  extent  to  which 
the  teaching  of  science  is  carried  out  in  the  ele- 
mentary schools  of  Great  Britain,  it  would  appear 
that  its  claims  to  a  place  in  state-aided  primary 
education  are  much  more  recognized  in  the  colonies 
than  in  the  mother-country  ;  and  this  not  merely 
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because  it  is  the  only  foundation  upon  which  a 
system  of  technological  edu,cation  can  be  securely 
built,  but  for  its  value  in  drawing  out  the  minds 
of  the  pupils. 

In  secondary,  grammar,  and  high  schools,  how- 
ever* where  the  academic  influence  and  traditions 
are  still  strong,  I  incline  to  think  that  science 
scarcely  occupies  a  position  equal  to  that  now  at- 
tained ill  corresponding  English  schools.  I  should 
doubt,  for  example,  whether  there  is  any  large 
high-class  school  in  either  of  the  colonies,  where, 
as  in  Clifton  college,  a  certain  amount  of  attend- 
ance on  science  classes  is  required  from  every  boy, 
no  matter  what  his  future  is  to  be,  in  order  that  he 
may  comprehend  the  meaning  of  scientific  method 
and  treatment  of  a  subject.  The  colonial  univer- 
sities, too,  though  now  generally  modelled  more 
or  less  on  that  of  London,  have  usually  so  ar- 
ranged their  matriculation  examination,  unlike 
their  prototype,  that  it  is  possible  to  pass  it  in 
purely  literary  subjects  alone. 

A.  glance  through  the  calendars  of  the  older 
colonial  universities  shows  agam,  in  a  very  marked 
degree,  the  strong  influence  of  the  older  academic 
ideas  of  Cambridge  and  Oxford.  I  noticed  this 
particularly  in  the  case  of  Sydney,  in  18S0,  where 
I  had  unusual  opportunities  of  forming  an  opinion ; 
and  also,  at  the  same  time,  in  some  of  the  provin- 
cial colleges  in  New  Zealand.  Within  the  last  few 
years,  however,  a  great  change  has  come  over 
colonial  university  opinion  in  this  matter.  Degrees 
in  science  have  been  instituted  ;  faculties  of  science 
have  been  organized,  and  placed  on  an  equal  foot- 
ing with  those  of  arts,  laws,  and  medicine.  In 
the  case  of  two,  at  least,  of  these  universities, 
degrees  in  engineering  science  are  now  conferred, 
a  proposal  to  establish  which,  as  some  present  are 
aware,  is  now  before  the  University  of  London. 

Great  as  has  been  the  progress  of  public  opinion 
in  England  during  the  last  few  years,  on  the  value 
of  science  as  an  element  in  education,  I  am  dis- 
posed to  think  that  the  progress  has  been  greater 
in  the  colonies  in  the  same  period.  Certainly  the 
development  of  that  opinion  to  its  present  point 
has  been  much  more  rapid  in  the  colonies  than  at 
home.  In  educational  as  well  as  in  political  mat- 
ters the  colonies  are  most  valuable  to  the  mother- 
country  as  localities  where  experiments  in  legisla- 
tion may  be,  and  often  are,  conveniently  tried,  the 
progress  of  opinion  on  certain  subjects  there  being 
in  advance  of  that  in  EIngland. 

To  attempt  a  general  review  of  all  the  other  ex- 
isting agencies  for  the  promotion  of  a  taste  for 
science  among  adults  would  be  almost  hopeless. 
They  are  of  the  same  general  character  as  in  Eng- 
land, modified  to  suit  the  special  circumstances  of 
each  case  ;  some  of  them  being  carried  on,  under 


circumstances  of  great  difficulty  and 

ment,  by  enthusiastic  devotees  of  Dature,  wUte 

others,  like  the  Royal  societies  of  Canada,  Victoria. 

and  New  South  Wales,  have  achieved  a  reputation 

which  extends  wherever  the  English  language  it 

read. 

EDUCATION  IN  SPAIN. 

An  English  writer,  touching  on  the  subject  of 
education  in  Spain,  complains  that  bo  different 
are  the  conditions  in  the  various  provinces  of 
Spain,  statistics  mislead  when  they  seem  to  show 
that  Spain  is  one  of  the  worst  educated  countiiea 
in  Europe.  While  this  is  true,  he  sajs,  of  many 
districts,  it  is  not  true  in  all.  The  great  drawback 
to  the  cause  of  education  in  Spain  is  the  compara- 
tively small  educated  public  to  which  appeal  can 
be  made.  Out  of  upward  of  sixteen  millions  of 
Spaniards,  only  four  millions  know  how  to  read 
and  write,  and  half  a  million  more  can  read  only. 
Thus  only  about  twenty- five  per  cent  of  the  pi^Ni- 
lation  have  any  education  worth  speaking  of. 

Then,  too,  a  corrupt  and  corrupting  political 
and  administrative  influence  is  brought  to  bear  on 
education.  Nominally,  and  according  to  the  letter 
of  the  law,  education  is  compulsory  on  all 
Spaniards  between  the  ages  of  six  and  nine. 
Yet  the  number  of  pupils  on  the  school  rolls  is 
only  l,tj00,000,  and  the  actual  attendance  is  less 
than  sixty  per  cent  of  the  enrolment.  The  laws 
are  violated  in  many  particulars,  and  neglected  or 
evaded  in  many  more.  Of  the  28,000  schoolhouses 
(and  it  must  be  remembered  that  the  most  of  them 
escape  inspection  altogether),  7,990  are  returned 
as  no  decentes  y  capacea. 

The  teachers'  salaries  are  ludicrously  small.  Of 
15,000  teachers.  1.273  receive  less  than  twenty-five 
dollars  a  year,  2,827  receive  from  twenty-five  to 
fifty  dollars,  and  only  half  of  them  have  a  salary 
that  amounts  to  one  hundred  dollars. 

Between  1870  and  1880  some  progress  was  per- 
ceptible in  educational  matters.  The  northern 
provinces  are  in  advance  of  those  of  the  south. 
Alava  comes  first,  with  sixty-three  per  cent  of  its 
male  population  able  to  read  and  write.  The 
religious  orders  and  corporations  do  not  play  so 
large  a  part  in  the  education  in  Spain  as  is  com* 
monly  supposed.  In  the  matter  of  primary  edu- 
cation, the  whole  number  of  pupils  taught  by  the 
religious  associations  is  only  30,879,  while  the  re- 
turns from  the  Protestant  schools  show  only  8,196 
enrolled  in  them. 

The  chief  trouble  with  Spanish  education  seems 
to  be  that  it  does  not  conform  to  the  real  needs  of  the 
nation.  While  seventy-five  per  cent  of  the  total 
population  can  neither  read  nor  write,  the  propor- 
tion of  university  graduates  is  as  high  as  that  in 
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France  and  G^ermany.  The  needs  of  Spanish  edu- 
cation would  therefore  seem  to  be,  first,  vigorous 
and  honest  enforcement  of  the  laws  as  they  stand 
at  present ;  and,  secondly,  some  means  of  extend- 
ing primary  instruction. 


COLLARS  LATIN  BOOK. 

This  book  is  an  outcome  of  the  discussions  of 
the  past  few  years  on  the  value  of  cUissical  study* 
Its  method  is  a  complete  change  from  the  tedious 
study  of  grammar  to  a  rational  view  of  the  lan- 
guage as  a  form  of  expression.  Its  aim,  as  stated 
in  the  preface,  "  is  to  serve  as  a  preparation  for 
reading,  writing,  and,  to  a  less  degree,  for  speak- 
ing Latin.'*  This  preparation  it  gives,  not  by 
getting  the  Latin  language  before  the  beginner  as 
a  collection  of  paradigms  and  rules  of  syntax,  but 
as  a  vehicle  of  ideas.  It  is  here  that  the  book 
breaks  away  from  the  traditional  method. 

Immediately  on  opening  it,  one  notices  the  ab- 
sence of  any  reference  to  the  grammars.  The 
book  is  not,  as  so  many  are,  a  mere  guide-poet, 
telling  the  pupil  where  in  the  grammars  he  can 
find  forms,  rules,  or  exceptions.  In  a  compact 
form  it  gives  aU  necessary  paradigms  and  rules, 
but  with  full  and  repeated  illustration.  The  ex- 
amples are  chosen  not  merely  to  illustrate  forms 
and  rules,  but  to  show  that  forms  and  rules  are 
instrumental  to  expression,  and  that  it  is  as 
possible  for  a  boy  to  express  his  own  ideas  in  Latin 
as  it  is  to  find  out  what  some  one  else  has  ex- 
pressed. Further  aid  in  this  direction  is  given  by 
the  arrangement  which  brings  the  verb  near  the 
beginning,  before  the  completion  of  declension, 
enabling  the  pupil  to  construct  sentences,  and  by 
inserting  early  in  the  vocabularies  verbal  forms. 
Thus  a  boy  learns  that  haJbet  means  '  has  *  before 
he  can  conjugate,  just  as  a  child  learns  *  has '  be- 
fore he  knows  it  is  a  part  of  *  to  have.'  By  slight 
changes  of  meanings,  the  exercises  and  vocabu- 
laries are  made  suggestive,  and  the  coUoquia  scat- 
tered through  the  book  cannot  fail  to  interest  and 
stimulate  to  imitation. 

The  plan  of  the  book  rests  upon  the  fact  that 
the  memory  and  not  the  judgment  of  the  pupil  is 
to  be  exercised  ;  that  one  can  learn  facts  rapidly 
who  cannot  appreciate  reasons.  The  unslaked 
thirst  of  memory  that  belongs  to  the  age  when 
Latin  is  usually  begun  is  made  use  of,  but  is  not 
quenched  by  a  mass  of  unnecessary  detail  and 
unimportant  exceptions.  Ehcplanations  are  omit- 
ted, except  as  they  help  the  pupil  to  understand, 
not  the  theory  of  constructions,  but  their  uses. 
The  omissions  of  the  book  are  noteworthy,  and 
the  editors  have  happily  avoided  the  deplorable 

The  beginner's  Latin  book.  By  WiixiAM  C.  COLLAR  and 
M.  Grant  Damiell.    Boston,  Ginn,  18W.    It^. 


error  '*  of  failing  to  discriminate  between  the  rela* 
tively  important  and  unimportant."  The  sub- 
junctive mood,  that  slough  of  despond  for  begin- 
ners, is  treated  briefly  but  clearly,  and  fully  enough 
for  such  a  book. 

The  chapter  on  derivation  does  not  seem  quite 
up  to  the  general  level  of  the  book.  Tlie  examples 
are  apt  and  well  grouped,  but  they  will  be  taken 
as  individual  specimens  rather  than  illustraiions  of 
principles.  In  other  chapters,  after  the  examples^ 
the  rule  or  principle  covering  them  has  been 
stated,  and  in  this  it  would  have  been  well  to  add 
statements  of  the  meaning  attached  to  certain 
terminations. 

The  book  is  a  live  one.  No  lazy  teacher  can  use 
it  with  success.  It  gives  suggestions,  but  requires 
attention,  and,  properly  used,  will  fulfil  the  expec- 
tation of  the  editors  that  pupils  can  be  prepared 
by  it  for  Caesar  within  a  year.  It  will  meet  with 
success,  because  it  throws  off  the  trammels  of 
artificial  methods,  and  seeks  those  that  are  rational 
and  natural.  John  K.  Lord. 


MONOGRAPHS  ON  EDUCATION 
■  The  publishers  of  this  handy  series  of  essay? 
are  doing  an  excellent  work.  As  they  state  in 
their  preface,  **  many  contributions  to  the  theory 
or  the  practice  of  teaching  are  yearly  lost  to  the 
profession,  because  they  are  embodied  in  articlea 
which  are  too  long,  or  too  profound,  or  too  limited 
as  to  number  of  interested  readers,  for  popular 
magazine  articles,  and  yet  not  sufficient  in  vol- 
ume for  books.*'  Every  teacher  knows  how  true 
this  statement  is,  and  should  therefore  welcome 
such  contributions  to  pedagogics  when  presented 
in  so  attractive  a  form  as  that  in  which  these 
monographs  are  issued. 

Prof.  Stanley  Hall's  monograph  on  reading  *  ia 
an  example  of  applied  pedagogics.  He  outlines 
the  various  traditional  methods  of  teaching  chil- 
dren to  read,  and  also  some  of  those  suggested  by 
the  psychologists,  and  reaches  the  eminently  sen- 
sible conclusion  that  **  there  is  no  one  and  only 
orthodox  way  of  teaching  and  learning  this  great- 
est and  hardest  of  all  the  arts.'*  We  cannot  be- 
lieve, however,  that  Profeesor  Hall  means  to  be 
taken  seriously  when  he  says  (pp.  17,  18)  that 
••many  of  our  youth  will  develop  into  better 
health,  stancher  virtue,  and  possibly  better  citizen- 
ship, and  a  culture  in  every  way  more  pedagogi- 
cal and  solid,  had  they  never  been  taught  to 
read,  but  some  useful  handicraft,  and  the  habit  of 
utilizing  all  the  methods  of  oral  education  within 
reach,  instead.  .  .  .  The  school  has  no  right  to 
teach  how  to  read,  without  doing  much  more  than 

1  How  to  t€aeh  rtading,  and  what  to  read  in  tehool.    By  G. 
8TANLBT  Hall.    Boston,  Htath^  1880.    12«. 
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it  now  doee  to  direct  the  taste  and  confirm  tlie 
liabit  of  reading  what  is  good  rather  than  what  is 
bad."  Of  courae,  the  school  tries  to  form  good 
habits,  if  it  forms  any  at  ail,  both  of  reading  and 
of  every  thing  else  that  falls  within  its  scope,  but 
we  cannot  admit  for  an  instant  that  the  school  is 
responsible  for  the  abuse  of  any  power  that  it  puts 
in  the  hands  of  its  pupils.  Moreover,  while  what 
Professor  Hall  says  about  men  having  gotten  on 
pretty  well  before  Gutenberg,  and  even  before 
Cadmus  (p.  17),  is  all  true  enough,  yet  it)  does  not 
bear  on  the  argument.  The  point  is,  that  they 
would  not  get  on  at  all  now,  unless  they  harmo- 
nized with  the  nineteenth-century  environment ; 
and  of  that  the  ability  to  read  is  an  important 
part.  However,  we  hardly  think  Professor  Hall 
meant  to  be  taken  seriously,  but  was  emphasizing 
what  we  all  deplore,  —  the  time  wasted  in  reading 
useless  and  often  positively  harmful  literature. 

The  remaining  monograph  that  we  have  re- 
ceived is  on  the  study  of  Latin,  by  Professor  Mor- 
ris of  Williams  college.* 

It  is  a  very  good  presentation  of  one  side  of  the 
subject,  based  on  the  important  distinction  that 
the  *  study  of  a  language '  is  ambiguous,  unless  we 
know  whether  by  it  is  meant  the  acquisition  of 
the  language  for  reading  or  speaking,  the  study 
of  the  literature  written  in  it,  the  study  of  a 
language  with  a  view  to  using  it  effectually  in 
composition,  or  the  investigation  of  the  language 
itself  as  an  organic  growth. 


HALVS  BIBLIOGRAPHY  OF  EDUCATION. 

With  the  rapid  development  of  the  science  of 
education  there  has  grown  up  an  increasingly 
voluminous  and  complex  mass  of  pedagogical 
literature.  Educational  journals  almost  without 
number  have  been  founded,  and  histories,  criti- 
cisms, and  constructive  works  dealing  with  edu- 
cational subjects,  have  followed  each  other  in 
bewildering  succession.  To  all  this  literature  a 
guide  is  necessary  :  the  useful  must  be  sifted  from 
the  useless,  and  some  classification  for  the  purpose 
of  systematic  study  must  be  adopted.  An  attempt 
has  been  made  to  do  all  this  by  Prof.  Stanley  Hall 
and  Mr.  John  M.  Mansfield  in  the  little  volume 
before  us. 

The  cautious  wording  of  the  title  and  the  frank 
confessions  of  the  preface  disarm  all  serious  criti- 
cism, and  lead  us  to  be  thankful  for  what  we 
have  received,  instead  of  complaining  because  of 
wliat  we  miss.     It  cannot  be  denied  that  the  classi- 

>  Tfu  ttudy  (^f  Latin  in  the  preparatory  eourae.  By  K.  P. 
M0RKI8.    Boston,  Ueath,  1886.    IS''. 

Hints  toward  a  select  and  descriptive  bibliography  of  edu- 
cation. By  O.  Stanijjy  Hall  and  John  M.  Mansfield. 
Boston,  Heath,  1886.    IS". 


fication  adopted  is  superficial  and  pcoTisioiial,— it 
is  the  outgrowth  of  a  series  of  topical  refemioe- 
lists  used  by  Professor  Hail  in  connection  witk  hii 
lectures  at  the  Johns  Hopkins  univernty, — and 
that  typographical  and  minor  errors  are  very 
numerous  in  the  book ;  but  the  work  is  so  compre- 
hensive, and  the  result  of  such  painstaking  labor, 
that  it  will  be  found  of  great  value  to  every 
student  and  reader  in  the  broad  field  of  peda- 
gogics. In  fact,  because  of  its  suggestivenesB 
alone,  it  may  fairly  be  said  to  be  indispensable  to 
every  pedagogical  library  that  pretends  to  be  com- 
plete and  abreast  of  the  times. 

The  references  in  some  departments  are  much 
fuller  than  those  in  others,—  the  result,  we  fancy, 
of  the  fact  that  many  hands  have  co-operated  in 
the  production  of  the  book ;  and  the  list  of  educa- 
tional periodicals,  while  it  names  the  best  journals, 
is  scanty.  The  volume  will,  however,  jpve  to 
many  persons  an  idea  of  the  scope  and  complexity 
of  educational  science  that  they  have  never  before 
possessed,  and  we  trust  that  it  may  have  a  cordial 
reception  and  an  extensive  use.  A  second  edition 
will  undoubtedly  remedy  many  of  the  Uemisbes 
of  the  first,  and  will,  we  hope,  afford  an  oppor- 
tunity for  adding  to  the  editorial  notes  appended 
to  the  references,  which  are  of  great  value. 

PAINTER'S  HISTORY  OF  EDUCATION, 

Tms  book  calls  for  neither  extended  notice  nor 
searching  criticism.  It  is  modest,  compact,  and 
satisfactory.  In  no  sense  is  it  an  original  work,  but 
it  shows  good  sense  in  the  selection  of  mat^ial, 
and  good  judgment  in  its  arrangement.  We 
could  wish  that  it  had  been  more  original  in  one 
or  two  particulars ;  for  example,  in  its  treatment 
of  the  universities.  Compayr^  and  most  of  the 
German  manuals  of  the  history  of  education 
touch  too  lightly  on  this  great  subject.  We  be- 
lieve that  due  acknowledgment  is  rarely  made  of 
the  great  intellectual  stimulus  the  western  worid 
received  from  the  great  universities.  Profeefior 
Painter  follows  in  the  beaten  path  here,  and  says 
but  little  on  the  subject.  Moreover,  it  seems  fit- 
ting that  a  book  having  a  chapter  entitled  « Edu- 
cation in  the  nineteenth  century  '  should  say  some- 
thing of  the  great  movement  in  the  direction  of 
manual  training,  industrial  and  technical  educa- 
tion, that  has  manifested  itself  in  Europe  and 
America.  Professor  Painter  has  passed  this  by. 
Yet  the  book  is  a  useful  one,  and  it  will  find  many 
readers  among  thobc  educators  who  are  striving 
to  put  their  work  in  the  line  of  historical  and  logi- 
cal development  from  that  of  the  great  masters 
of  education  who  have  preceded  them. 

A  history  qf  education.    By  F.  V.  N.  Paintir.    New  York, 
Api)leton,  ISda,    1JI«». 
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Contents  of  foreign  educational  peiiodicala. 


Revue  intemationale  de  Venseignementf  Oct.  15  — 
La  r^fornie  de  renseirnement  superieure  en  Italie, 
par  M.  Georffes  Lafaye.  —  Universit^^  et  colleges 
d^enseigoement  sup^'rieur  aux  Etats-Uni?.  par  M. 
B.  Buissoo.  —  Le  prdt  des  .  livres  &  Text^rieur  par 
lea  iiibliothdques  publiques  italiennes,  par  M.  Jules 
Flammermont.  —  Chronique  de  TeDseiiirnemeut.  — 
Documents.  —  Nouvelles,  etc.  —  Bib]iofi:raphiey  etc 

Revue  pedagogiquey  Sept.  lH.  —  Une  matinee  dans 
les  t^'coles  de  Berne.  —  Exanien  pour  le  certificat 
d'aptitude  au  professorat  des  dcoles  normales  d*in- 
stitutrices  (Juillet,  1886),  rapport  de  M.  O  Vaperau. 

—  En  Algerie,  notes  do  voyage  (fin),  par  M.  A.  Pres- 
sard.  —  Conferer.ce  sur  I'bistoire  de  Tart  et  de  Torna- 
ment,  par  M.  E.  Guillaume. 

Revue  de  Venaeignement  secondnire.  Sept  15.  — 
Situation  des  lyc^es  et  colleges  de  la  Seine  au  1  ^^ 
Mai,  1886. — L'enseignement  necondaire  public  dans 
les  departements  de  rAcad<^'mie  de  Paris,  la  Seine 
except^e.  —  Projet  de  r^forme  de  IVnseignement 
secondaire  classique,  par  M.  E  Hallberg. — Rap- 
port &  M.  le  Ministre  siir  le  concoiirs  d'agK'^gation 
de  IVnfieignement  special,  par  M.  Edgar  Zevort. 

Journal  of  education,  Octoh^'r.  —  On  teaching 
modern  history  (concluded),  by  F.  W.  Cornish.  — 
School  life  in  the  Apennines.  —  Foreign  notes.  — 
Correspondence  :  Rev.  R.  H.  Quick  on  the  training  of 
teachers,  etc.  — The  Bordeaux  congress.  —  Fne  edu- 
cation in  the  United  States. — Notes  on  teaching 
English  in  France.  — Reviews,  notices,  etc. 

Journal  of  education,  November.  —  The  cultivation 
of  taste. — The  unification  of  secondary  schools  in 
Germany.  —  A  Bernetie  village  school.  —  Graphic 
work  in  school-teaching,  by  T.  H.  E^igles. — A 
debate  on  corporal  punishment.  —  Technical  train- 
ing for  teachers  in  Switzerland.  —  Dr.  Warner  on 
the  physiology  of  the  child.  —  A  cyclopaedia  of  ed- 
ucation. —  The  teacher*8  guild  of  Great  Britain 
and  Ireland.  —  Notes  and  correspondence.  —  Foreign 
notes  :  Schools  and  universities.  —  Reviews,  notices, 
etc. 

Educational  times,  October.  —  First  report  of  the 
Royal  commission  appointed  to  inquire  into  the 
working  of  the  elementary  education  acts,  England 
and  Wales.  —  International  congress  on  technical 
education  at  Bordeaux.  —  Meeting  of  the  Council  of 
the  college  of  preceptors.  —  Commercial  education. 

—  University  education  in  New  Zealand.  —  Reviews, 
notes,  etc. 

Educational  times,  November.  —  School  mathe- 
matics. —  Meeting  of  the  Council  of  the  college  of 
preceptors.  —  The  assimilation  of  courses  of  study 
for  boys  and  girls.  —  The  early  history  of  uni- 
versities.—  The  report  of  the  select  committee  on 
endowed  schools.  —  University  and  college  intelli- 
gence. —  Educational  notes.  —  Reform  in  naval  edu- 
cation.— The  new  vice-chancellor  of  Oxford. — The 
select  committee  on  endowed  schools.  —  Reviews, 
etc. 


Educational  articles  in  miscellaaeons  periodicals. 


Applications    de  la  psycho-physique,   sur  let.      G. 
Sorel.     Revue  philosophique,  October. 


Building-up  of  a  university,  the.  Rev.  Dr.  Augustus 
Jessopp.  Nineteenth  century,  November. 
[%n  interesting  article  on  the  universities  of  Eng- 
land, suggefited  by  Willises  '*  Architectural  his- 
tory of  the  University  of  Cambridge  and  of  the 
colleges  c>f  Cambriilge  and  Eton.''] 

D^veloppement  des  i-ens  chez  I'enfant,  d'apres  M. 
Preyer.  le.  H.  do  Varigny.  Revue  scientifique, 
Sept.  25. 
[A  review  of  a  French  translation  of  Preyer*s  *  Die 
seele  des  kindts."  It  concludes  '*  LVtude  de  ce 
nouveau-n6  sera  tou jours  des  plus  interessantes, 
et  ce  ne  sera  pas  le  moindre  des  titres  de  M. 
Preyer,  que  d'avoir  montre  avec  quelle  methode 
et  quel  soin  il  la  faut  faire.**] 

English  literature  at  the  universities.  Anon.  Quar- 
terly review,  Octciber. 
[This  article,  thoufrh  anonymous,  is  attributed  by 
the  critics  t«)  Mr.  J.  Churton  Collins.  It  is  a 
spirited  attack  on  Mr.  Edward  Gosse  and  his 
recently  published  look,  'From  Shakspere  to 
pope.'  Mr.  G()88t'«i  rejoinder  may  be  read  in 
the  Athenaeum  of  Oct.  23.  A  notice  of  the 
Quarterly  review  article  uill  al^o  be  found  in  the 
Si>evtator.  Oct  HO.  In  the  Athena^rum  for  Oct. 
30,  the  Quarterly  reviewer  replif  s  to  Mr.  Gosse. 
Mr.  Swinburne  has  also  taken  part  in  the  contro- 
versy, which  threatens  to  become  general  among 
the  literary  men  of  England.] 

Fifteen   years  of    national    education  in  England. 
Richard  Bartram.     Westminster  revietv,  October. 

French   academy,  the.      Lady   Dilke.      Fortnightly 
review,  November. 

Higher  education  of  woman,  the.     Mrs.  Lynn  Lin- 
ton.    Fortnightly  review,  October. 

Manual  instruction.     Sir  John  Lubbock.   Fortnightly 
review,  October. 

Manual  training  in  school  education.     Sir  Philip  Mag- 
nus.    Contemporary  review,  November. 
[Containing    some  important  illustrations  of  the 
good  effects  resulting  from  the  introduction   of 
manual  training  into  the  school  course.] 

Materialism  and  morality.     W.  S.  Lilly.    Fortnightly 
review,  November. 

Metaphor  as  a   mode  of   abstraction.      Prof.    Max 
M&ller.     Fortnightly  review,  November. 

Mouvement  g^ographique,  le.     L.  Delavand.     Revue 
de  geographic,  September. 

Origine  et  la  destinc'te  de  Tart,  T.    G.  Seailles.    Revue 
philosophique,  October. 

Prolessor  Freeman  on    the  methods  of    historical 
study.     Westmimter  review,  October. 
[A  favorable  review  of  Professor  Freeman's  new 
book.] 

Questions  d*enseignement ;  le  congrte  de  Bordeaux. 
M.  Vachon.     La  nouvelle  revue,  Oct.  15. 

Recent  educational  changes  in  France,  in  *  Contem- 

Sorary  life  and  thought  in  France.'    Gabriel 
[onod.     Contemporary  review,  November. 
[A  brief  statement  of  the  changes  recently  made 
in     the    division    known     as     '  euseig^ement 
special.*] 
R^forroes  de    Tenseignement   secondaire,    les.      C. 

Bigot.    Revue  politique  et  litt^raire,  Oct.  2. 
Studi    sulla    psicologia    inglese:    Giovanni    Locke. 
Guiseppe  Tarantino.     Rivista  di  Jllosofla  scien- 
tifica,  September. 
Teaclier*s  handbook  of    paychology,   the.     Carveth 
Read.     Mind,  October. 
[A  sympathetic  review  of  Mr.  Sully's  new  book.] 
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Temperance  legislation  in  England  and  elsewhere. 
William  Cunningham.  Contemporary  review, 
November. 
[An  interesting  survey  of  recent  temperance  legis- 
lation and  its  results.  The  author  quotes  largely 
from  the  statutes  of  various  states  in  this 
country.] 

Ueber  die  wahre  aafgabe  der  physiologie.    Prof.  W. 
Preyer.     Deutsche  rundst^Uf  Oct.  1. 

Use  of  higher  education  to  women,  the.  Millicent 
Qarrett  Fawcett.  Contemporary  review,  Novem- 
ber. 
[An  address  to  the  students  of  Bedford  college. 
Mrs.  Fawcett  criticises  the  argument  of  Dr. 
Withers  Moore  on  this  subject  in  his  address 
before  the  rec«nt  meeting  of  the  British  medical 
association.] 

What  girls  read.    £.  G.  Salmon.    Nineteenth  century, 
October. 

Calendar  of  Societies. 

Connecticut  academy  of  arts  and  sciences,  New 

Haven. 

Nov,  7.  —  Professor  Hastiogi«,  Exhibition  of  rock- 
salt  lensps  and  prism  ;  Professor  Brewer,  A  finished 
breed  of  horses. 

Philosophical  society^   Washington. 

Nov.  20. — G.  K.  Gilbert,  Certain  new  and  small 
mountain  ranges  (concluded) ;  T.  Bussell,  Normal 
barometers  ;  N  H  Darton,  On  the  occurrence  of 
copper  ores  in  the  tries  of  the  eastern  United  States; 
J.  S.  Diller,  The  latest  volcanic  eruption  in  northern 
California,  and  its  peculiar  lava. 

Anthropological  society,  Washington, 

Nov.  16.  —  G.  K.  Gilbert,  The  geological  date  of  a 
prehistoric  hearth  observed  in  western  New  York  ; 
J  H.  McGee,  Remarks  on  an  obsidian  spear-head 
found  in  a  quaternary  deposit  in  Walker  csfion, 
Nevada. 

Engineers*  club,  Philadelphia. 
Nov  6.  —  W.  E.  Hall,  Car  lubrication  ;  Frank  A. 
Hill,  Accidents  in  anthracite  mines  :  G.  R.  Hender- 
son, Efficiency  of  locomotives  and  resistance  of 
trains  ;  Herman  Haupt,  jun.,  A  description  of  the 
St.  Paul  ice-palace. 


Publicat  ons  received  at  Editor's  Office,  Nov.  8-9o 


Abbott,  E.  Easy  Greek  reader.  (Clarendon  press  series.) 
Oxfordf  Ciaremi/on /r.,  t8S6.  8o-f96  p.  i6«».  (New  York,  Mac- 
millan,  75  cents.) 

Bert,  P.  Fint  steps  in  scientific  knowledf^e.  Tr.  by  Madame 
Paul  Bert.  Philadelphia,  Li^pincottt  1887.  70-1-199^-91  p., 
illustr.     16**. 

Buckland,  A.  Our  national  institutions.  London,  Macmil- 
lan^  1886.    6-I-111  p.    i6**. 

Challenger,  report  of  the  scientific  results  of  the  exploiing 
voyage  of.  Vols,  xv.,  xvi  :  Zo6logy.  I>ondon,  Government^ 
i8«6.    8a7-|-7oo  p.,  584-64  pi.,  i  chart.     4". 

ClifTord,  W.  k.  '  Lectures  and  essays.  Ed.  by  Leslie  Stephen 
and  Frederick  Pollock.  2d  ed.  London,  MacmiUan^  z886. 
443  P-iPortr.,  lig.     fa  50. 

Doberck,  W.  The  law  of  storms  in  the  eastern  seas.  Hong- 
kong, Hongkong  TelegrnAk^  1886.    31  p.,  map.     i6<*.    50  cents. 

Oautier,  T.  Scenes  of  travel.  Ed.  by  George  Saintsbury. 
(Clarendon  press  series )  Oxford.  Clarendon  /r.,  1886.  la-j- 
130  p.     16^.    (New  York.  Macmillan,  50  cents.) 

Oueroult,  G.  Escjuisse  d'une  thcorie  g^n^sale  des  lampes  a 
arc  voltaique.  Pans,  Gauthter-l'illars^  1886.  43  p.  12®. 
(New  York,  Christem,  50  cents.) 


Oncau^  M.     L'irr^Ugion  de  I'avenir.     Paris,  Aifmw^  1I87- 

478  p.    8**.    (New  York,  Christem,  $2. j;o.) 

Halphen,  G.-H.  Traits  des  fonctums  elliptiquet  et  de  lean 
applications.  Premi^ie  partie.  Paris,  Cauikier'ViUm'rs,  1886. 
499  p.    8°.    (New  York,  Christem,  $5.) 

Harrower,  H.  D.  Captain  Glacier  and  hu  lake :  an  i^qmrr 
into  the  history  and  piogren  of  exploration  at  the  head  watenof 
the  M  ississippi  since  the  discovery  of  Lake  Itasca.  New  Yotlc, 
Ivison^  Blakeman^  Tayhr  b*  Co.,  1886.    58  p.,  ro  mapa.     *•- 

Holbrook,  M.  L.  How  to  strengthen  the  memory ;  or.  Natural 
and  scientific  methods  of  never  forgetting.  New  Yorl|,  Tiir 
auiAor,  I  i88ft.l    153  p.     i^**. 

Jaya,  L.  Problemes  de  physique  et  de  chimie.  Paris,  Cmtf 
tkfer-l'i liars ,  1886.    335  p.    8'».    (New  York,  Christem,  $s.) 

Kapp,  G.  Electric  tiansmission  of  enervy,and  its  transfoma- 
tion,  subdivision,  and  di>tribution.  New  York,  Van  Aastmmel^ 
1886.     13H-331  p.,  illustr.     12°. 

Marshall,  A.  and  M.  P.  The  economics  of  industry.  Loo- 
don,  Macmillany  1885.     i6-f-23i  p.   i6®. 

Mason,  T.  B.  The  war  between  Chile  and  the  allied  republics 
of  Peru  and  Bolivia  in  1879-81.  Washington,  Government^  1885. 
77  p.,  maps.    8** . 

Medical  education  and  medical  colleges  in  the  United  States 
and  Canada,  1765-1836.  Springfield,  111.,  State  board  •/ ktMiik^ 
1886.    173  p.    8° . 

Niebuhr'a  Griechische  heroen-geschichten.  Tales  of  Greek 
heroes,  Ed.  by  Emma  S.  Buchheim.  School  edition.  (Claren^ 
don  press  series.)  Oxford,  CA«r*«</(?«/r.,  1886.  8-I-131  p.  i6*. 
(New  York,  Macmillan,  50  cents.) 

Racine's  Esther.      Ed.  by  (}eorge  SainUbury.      (Clarendon 

?ress  series. )_  Oxford,  (Yarm</o«/r.,  1886.  123  p.  i6*.  (New 
ork.  Macmillan,  50  cents  ) 

United  States,  tenth  census  of  the,  1880.  Yol.  xviii.  parti.: 
Social  statistics  of  cities.  Washington,  Government^  1886.  9x4  p., 
maps,  diagr.    4**. 

Same.    Yol.  xx  :  Statistics  of  wages,  necessaries  of  life, 

trades  societies,  and  strikes  and  lockouts  Prepared  by  Jos.  D. 
Weeks.    Washington.  Government^  x886.    635  p.    4®. 

Vanden-Bergne,  M.  L'horame  avant  I'histoire.  Paris,  Rein- 
wald.xS86.    83  p.    8®.    (New  York,  Christem,  50  cents.) 

Wickham.  E.  C  ■     Selected  odes  of  Horace,  with  notes  for  the 


use  of  a  fifth  form.  Vol.  ii.t  Notes.  (Clarendon  press  series.) 
Oxford,  Clatendonpr.t  1886.  68  p.  id**.  (New  York,  Macaiil- 
Ian,  ^o  cents.) 

Wolf,  C.  Les  hypotheses  cosmoeonique^.  Paris,  Gautkitr^ 
I'l'llars,  tSi6     255  p.    8".    (New  York,  Christem,  fa.ao.) 

Wronaki,  H.  Application  nautique  de  la  nouvelle  thtorie  des 
marges  Paris,  CairM/Vr-FiV/rtr*,  1886.  96  p.  4*'.  (New  York, 
Christcrn,  $3.35.) 


Advertised  Books  of  Reference. 

PHYSIOLOGICAL  BOTANY:  I.  Outlines  of  the  Hbtologr 
of  Phaenogamous  Plants:  II.  Vegetable  Physiology,  (^oodale 
(Harvard),  8vo  ,  560  pp.  $3.30.  Tvison,  Blakeman,  Taylor  A 
Co  ,  Pubs.,  New  Yorlc. 

STRUCTURAL  BOTANY ;  or,  Organography  on  the  basis 
of  Morphology ;  the  principles  of  i'axonomy  and  Phytography 
and  a  Glossary  of  Botanical  terms.  Gray  '  Harvard),  8vo.,  454  pp. 
$3.30.     Ivison,  Blakeman,  Taylor  &  Co.,  Pubs.  New  York. 

ENCYCL0P.*:DIA  of  chemistry.  Theoretical,  prac- 
tical, and  analytical,  as  appli^  to  the  arts  and  manufactures.  By 
Writers  of  Eminence.  Profusely  and  handsomely  illustrated  la 
two  volumes.  Each  containing  25  steeUplate  engravings  and 
numerous  woodcuts.  Imperial  8vo.  Price  per  set:  Extra  doth. 
Sx5  00.  Library  sheep,  St8.oo.^  Half  morocco,  $30.00.  J.  B. 
I  jppincott  Company,  Pubs.,  Philadelphia. 

SCRIBNER'S  STATISTICAL  ATLAS  OF  THE  UNITED 
STATES  :  Showing  by  Graphic  Methods  their  Present  Condi- 
tion, and  their  Political.  Social,  and  Industrial  Det'elopment,  as 
Determined  by  the  Reports  of  the  Tenth  Census,  the  Bureau  of. 
Statistics,  the  Commissioner  of  Education,  State  Officials,  and* 
other  Authoritative  Sources.  120  Pages  Text,  151  plates  (jx 
double),  379  Maps  (33  folio).  969  Charts  and  Diagrams.  Sold  only 
by  Subscription.  descriptive  circular  sent  on  application. 
Charles  Scnbner's  Sons.  Pubs.,  743  and  745  Broadway.  New  Yoric. 

INSECTS  INJURIOUS  TO  FRUITS.  By  Prof.  William 
Saunders,  F.R.S  C.  Handsomely  illustrated  with  440  wooden- 
eravings.  Crown,  8vo.  Cloth.  $3.  J.  B.  Lippincott  Company. 
Pubs.,  Philadelphia. 

MAMMALS  OF  THE  ADIRONDACKS.  By  Dr.  C.  Hart 
Merriam.  Contams  an  introductory  chapter  treating  of  the 
location  and  boundaries  of  the  region,  its  geographical  history* 
topography,  climate,  {general  features,  botany,  and  faunal  poa»- 
tion.  This  work  consists,  in  the  first  place,  of  a  general  account 
of  the  p.ominsnt  features  of  the  Adirondack  region  ;  and,  second- 
ly of  a  popular  narrative  of  the  habits  of  th-  animals  found 
within  its  confines.  Imp.  8vo.  $3* 50.  Henry  Holt  ft  Co.,  N( — 
York. 
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FRIDAY,  DECEMBER  8,  1886. 

COMMENT  AND  CRITICISM. 

This  is  the  season  of  goveromeiital  reports, 
and  we  are  forcibly  reminded  by  them  of  the  in- 
tricate and  complex  administrative  system  that 
has  been  developed  in  the  United  States.  Most  of 
thei^e  reports  are  of  real  interest  to  the  community, 
but  all  save  the  most  important  of  them  are  never 
read.  Yet  some  of  the  reports  by  minor  officers 
contain  a  great  deal  of  valuable  information,  and 
merit  notice.  One  such  is  the  report  of  the 
adjutant-general  of  the  army,  who  touches  on  the 
condition  of  the  militia  of  the  various  states.  In- 
asmuch as  our  regular  army  i»  too  small  to  merit 
the  name,  and  since  we  must  depend  on  our  vol- 
unteer forces  in  case  of  war,  the  topic  is  of  some 
importance.  The  adjutant-general  approves  of 
state  encampments  as  a  means  of  drilling  and 
training  the  militia,  but,  soldier-like,  criticises  the 
prevailing  tendency  to  make  an  encampment  a 
sort  of  picnic  for  the  state  officials.  To  be  of  any 
real  benefit,  Oeneral  Drum  says  that  state  encamp- 
ments should  be  of  ten  days*  duration,  and  estab- 
lished at  a  sufficient  distance  from  the  homes  of 
the  members  of  the  command  to  overcome  the 
social  and  business  influences  which  otherwise 
interfere  with  military  duties.  The  camp  must  be 
divested  of  any  holiday  appearance,  and  the  time 
devoted  to  instruction  and  practice  in  skirmish 
and  battalion  drills,  and  guard  duty,  target-prac- 
tice, etc.;  for,  says  (General  Drum,  <'  as  most  of 
the  fighting  of  the  future  must  be  done  in  open 
order,  a  thorough  acquaintance  with  the  skirmish 
drill  is  of  the  highest  importance."  He  also  dis- 
approves of  mere  exhibition  drills,  and  favors 
arming  the  state  troops  with  the  best  and  newest 
arms  and  ammunition. 


The  superintendent  of  the  naval  academy.  Com- 
modore Sampson,  devotes  the  major  portion  of  his 
report  to  an  argument  in  favor  of  shortening  the 
present  six  years*  course  of  study  at  that  institu- 
tion. He  desires  to  have  the  fifth  and  sixth  years 
of  the  course,  now  devoted  to  service  on  cruising 
vessels,  done  away  with,  and  the  cadets  commis- 
sioned at  the  end  of  the  fourth  year,  instead  of,  as 

No.900.— 1«6. 


now,  at  the  end  of  the  sixth,  on  the  ground  that 
the  country  gains  no  additional  advantage  from 
the  last  two  years.  Commodore  Sampson  also 
shows  that  under  the  existing  s>stem,  which  re- 
stricts each  congressional  district  to  a  candidate 
every  six  years,  one-third  'of  the  boys  are  never 
eligible  for  admission  to  the  academy,  because  of 
the  various  restrictions  as  to  age ;  whereas,  if  the 
course  were  reduced  from  six  years  to  four,  each 
congressional  district  would  have  an  appointment 
once  in  four  years,  and  all  the  lx)ys  of  the  country 
would  be  eligit>le  at  some  time.  At  the  last  annual 
examination,  163  candidates  reported  ;  but  only 
86  fulfilled  the  requirements,  and  were  entered  as 
cadets. 

But  of  the  reports  thus  far  made  public,  with 
the  possible  exception  of  the  treasury  statements, 
that  of  the  postmaster-general  will  attract  most 
attention.  Using  statistics  gathered  m  1884  — 
sinoe  which  time  our  postal  service  has  grown  im- 
mensely —  by  the  international  bureau  of  the 
Universal  postal  union,  Mr.  Vilas  shows  that  our 
postal  machinery  far  exceeds  that  of  any  other 
nation  on  the  globe.  It  is  estimated  that  last  year 
one  hundred  million  more  letters  were  mailed 
here  than  in  Great  Britain,  —  long  the  leading  let- 
ter-writing nation,  —  and  nearly  that  number 
more  than  were  mailed  in  Germany,  France,  and 
Austria  combined.  Of  pieces  of  matter  mailed, 
the  annual  proportion  per  inhabitant  is  19  in 
Germany,  67  in  Great  Britain,  and  66  in  the  United 
States.  At  the  close  of  the  last  fiscal  >ear  there 
were  in  this  country  69,614  pos^ offices,  and  497 
stations  or  branch-offices :  of  this  number,  only 
2,265  are  so-called  presidential  offices.  It  is  a 
curious  and  suggestive  fact,  that,  of  the  new 
offices  established  during  the  year,  over  sixty  per 
cent  were  located  in  fourteen  southern  states  and 
Indian  Territory.  During  the  year  the  carriers 
handled  1,949,520,699  pieces  of  mail  matter,  an  in- 
crease over  the  previous  year  of  11.75  per  cent. 
About  four  millions  of  dollars  were  transferred  on 
postal  orders,  and  1,118,820  special  delivery 
stamps  were  used.  The  gross  revenue  for  the 
year  amounts  to  148,986,000,  leaving  a  deficiency 
of  nearly  $7,000,000  to  be  provided  for  by  appro- 
priation. 
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Figures  are  sometimes  strange  things,  but 
no  less  convincing  than  strange.    They  frequently 
force  a  man  to  asf^ent  to  a  proposition  against  his 
wUl,  and  in  opposition  to  what  he  has  persuaded 
himself  is  true.     The  latest  case  in  point,  and  the 
one   we  have  in  mind,  is  a  contribution  of  the 
London  Economist  to  the  discussion  on  bad  times 
and  depression.     Great  Britain  has  been  commis- 
erating itself  on  its  unprosperous  financial  con- 
dition, and  John  Bull  has  loudly  asseverated  that 
he  is  losing  money.  'In  the  face  of  this  c^mes 
the  Economist  with  the  statement,  that,  instead 
of  having  grown  poorer.  Great  Britain  has,  during 
the  last  decade,  saved  and  invested  at  least  one 
thousand  million  pounds  sterling,  a  sum  one-third 
greater  than  the  national  debt.    This  immense 
sum  is  believed  to  be  far  within  the  truth,  since  it 
takes  no  account  of  the  large  sums  annually  spent 
in  improvements,  nor  of  the  very  considerable 
sum  sent  out  of  the  country  to  secure  foreign  and 
colonial  investments.     The  Economist  proves  its 
assertion  by  showing  that  within  ten  years  the 
country  has  invested  the  following  sums :  house 
property,  £400,000,000  ;  home  railways,  £186,000,- 
000;  joint  stock  companies,  £200,000.000  ;  colonial 
loans,  £80,000.000  ;  loans  to  English  local  authori- 
ties,    £72.000,000,  —  in  aU,    £938,000,000.      The 
Spectator^  in  noticing  this  fact,  thinks  that  it  is 
not  so  much,  after  all ;  for  it  is  only  a  saving  of 
"  a  hundred  million  pounds  sterling  a  year,  or  a 
fifth  more  than  is  paid  in  national  taxation,  — 
probably  not  two  shillings  in  the  pound  of  national 
income,  and  certainly  not  a  fourth  of  the  income 
of  those  who  pay  the  income  tax."    This  may  be 
so  ;  but  practically  it  may  make  considerable  dif- 
ference in  the  expenditures  of  a  people,  to  find, 
that,  instead  of   annually  running  behind,  they 
are  really  getting  ahead  each  twelvemonth.     But 
be  these  figures  what  they  may,  it  seems  to  be  an 
undoubted  fact  that  a  large  section  of  the  British 
population  feel  that  they  grow  poorer  year  by 
year ;  and,  until  we  can  determine  more  precisely 
what  weight  attaches  to  the  statistics  prepared  by 
the  Economist,  we  are  unwilling  to  say  emphati- 
cally that  such  feeling  is  without  any  justification 
in  fact. 

Few  organized  charities  are  so  uniformly 
successful  and  so  richly  deserving  as  the  Chil- 
dren's aid  society  of  New  York  City,  of  which  Mr. 
Charles  L.  Brace  is  the  efficient  and  judicious 
executive  officer.  In  describing  the  work  of  the 
society  at  the  annual  meeting  of  the  trustees,  Mr. 


Brace  detailed  the  principles  of  the  society  and 
the  results  attained  by  proceeding  upon  them. 
The  principles  were  defined  as  the  absolute  neoee- 
sity  of  treating  each  youthful  criminal  or  outcast 
as  an  individual,  and  not  as  one  of  a  crowd  ;  the 
immense  superiority  of  the  home  or  family  over 
any  institution  in  reformatory  and  educational  in- 
fiuence ;  the  prevention  of  crime  and  pauperism 
by  earlv  efforts  with  children,  and  the  vital  im- 
portance of  breaking  up  inherited  pauperism  by 
putting  almshouse  children  in  separate  homes; 
and,  most  of  all,  the  immense  advantage  of 
'placing  out'  neglected  and  orphan  children  in 
farmers'  families.  The  records  of  the  city  police 
courts  show  how  these  principles  work  in  practioe. 
While  in  thirty  years  the  city's  population  has  in- 
creased from  about  six  hundred  and  thirty  thou- 
sand to  nearly  a  million  and  a  half,  the  number  of 
girls  committed  for  petty  larceny  has  fallen  in  the 
same  period  from  over  nine  hundred  to  less  than 
two  hundred  and  fifty.  In  the  same  time  the 
commitiAents  of  female  vagrants  have  decreased 
from  5,778  to  2,565. 


The   industrial    schools,  employing   over   one 
hundred  teachers,  and  giving  instruction  to  ten 
thousand  pupils,  are  the  most  important  branch 
of  the  society's  work.    Mr.  Brace  claims  that  "  the 
industrial  schools  act  especially  in  preventing  the 
growth  of  a  race  of  drunkards,  as  the  children 
become  elevated  above  the  habit.    The  enormous 
decrease  of  some  fifty  per  cent  in  cases  of  drunk- 
enness known  to  the  police  during  the  past  ten 
years  is  one  ptoof  of  this.     The  remarkable  de- 
crease of  some  twelve  and  a  half  per  cent  in  all 
crimes  against  person  and  property  during  the 
past  ten  years,  as  well  as  the  decrease  from  previ- 
ous years,  is  one  of  the  most  striking- evidences 
ever  offered  of  the  effects  of  such  labors  as  those 
of  this  society  and  of  many  similar  charities.     It 
has  gone  on  regularly  in  years  both  of  business 
depression  and  proftperity.     It  proves  that  such 
labors  are  diminishing  the  supply  of  thieves,  bur- 
glars, drunkards,  vagrants,  and  rogues."  Another 
original  and  useful  branch  of  the  society  is  its 
lodging-houses,  which  combine  the  various  func- 
tions of  school,   workshop,  emigration    agency, 
and  lodging-house.     Each  child  pays  for  his  sap- 
port  by  lal>or  or  money.    The  liberal  benefactions 
of  Miss  Wolfe,  J.  J.  Astor,  and  Mrs.  R.  L.  Stewart, 
who  have  each  put  up  large  buildings  for  these 
purposes,  have  greatly  aided  the  society.    Theve 
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are  now  six  lodging-houses,  and  they  have  shel- 
tered during  the  year  over  11,000  children  at  an 
average  cost  per  capita  of  $47.65. 


A  SIGNIFICANT  ILLUSTRATION  of  the  interest 
taken  by  Russians  in  anthropological  research  and 
the  zeal  and  activity  of  Russian  scientific  bodies  is 
furnished  by  the  annual  report  of  the  Society  of 
loverd  of  natural  science  anthropology  and  eth- 
nology, read  at  its  annual  meeting  in  Moscow  on 
the  27th  ult.  In  the  course  of  the  past  year  the 
society  has  held  fifty  meetings,  at  which  there 
were  read  one  hundred  and  thirty  papers  and 
reports  ;  it  has  organized  and  sent  into  the  field 
seventeen  scientific  expeditions,  including  one  to 
the  Black  Sea,  one  to  the  valley  of  the  Ob  in 
western  Silieria,  and  one  to  the  Caucasus ;  it  has 
made  valuable  collections  in  all  parts  of  the  em- 
pire ;  and,  finally,  it  has  published  eight  volumes 
of  memoirs  embodying  the  scientific  work  of  its 
members.  Six  medals  of  gold  and  six  of  silver 
were  awarded  at  the  annual  meeting  to  members 
of  the  society  who  had  especially  distinguished 
themselves  during  the  year  in  scientific  research. 


Opinions  seem  to  differ  as  to  the  dangers 
connected  with  the  use  of  cocaine.  Dr.  William 
A.  Hammond  does  not  believe  that  there  is  any 
danger  of  a  person  becoming  so  addicted  to  its 
use  that  he  cannot  discontinue  it  at  any  time. 
Dr.  J.  B.  Mattison,  on  the  other  hand,  looks  upon 
it  as  a  drug  which  already  has  entangled  within 
its  toils  a  number  of  persons,  who  are  as  unable 
to  stop  its  upe  as  if  the  drug  were  opium  instead 
of  cocaine,  and  for  whose  relief  a  proper  course  of 
treatment  is  necessary.  The  statistics  thus  far 
seem  to  indicate  that  physicians  and  apothecaries 
are  especially  prone  to  its  unrestricted  use,  as,  up 
to  the  present  time,  they  form  the  larger  part  of 
its  victims. 

The  discx>yert  of  petroleum  in  Scotland,  as 
mentioned  in  the  Olcugow  herald,  is  interesting  in 
connection  with  the  discoveries  made  many  years 
ago  of  petroleum  m  small  quantity  in  EInglish 
coal-measures ;  but  it  is  very  probable  that  this 
locality,  like  those  in  England,  will  not  yield  oil 
in  commercial  quantity.  It  is  worth  while,  how- 
ever, to  call  attention  to  the  fact  that  the  distilla- 
tion of  oil  from  *  bog-head'  coal  and  the  Mid- 
lothian shales,  with  which  this  new  pit  is  probably 
connected,  led  eventually  to  the  production  of 
petroleum  in  the  United  States. 


The  Lancet  records  the  case  of  a  young  girl 
who  had  attacks  exactly  resembling  delirium 
tremens  from  the  effect  of  tea-leaves  which  she 
was  in  the  habit  of  chewing.  We  have  already 
called  attention  to  the  many  and  varied  disorders 
which  may  occur  as  the  result  of  the  excessive  use  of 
strong  tea,  and  have  no  doubt  that  many  persons 
suffering  from  dyspepsia  and  palpitation  of  the 
heart  would  find  these  symptoms  to  disappear,  or 
at  least  be  markedly  diminished,  if  they  would 
discontinue  the  excessive  use  of  tea  as  a  beverage. 


In  cx)ifMENTiNa  UPON  the  extraordinary  effi- 
ciency claimed  for  the  Merchant  steam-engine, 
which  has  been  attracting  considerable  attention 
in  EIngland  of  late,  Science  of  Oct.  29  intimated 
that  in  the  tests  made  there  might  possibly  have 
been  some  source  of  error,  which  would  be  re- 
vealed by  further  trials  under  more  satisfactory 
conditions.  Conclusive  tests  recently  made  in  the 
presence  of  representatives  of  Engineering,  the 
Electrical  review,  and  other  technical  journals, 
prove  that  the  amount  of  coal  consumed  for  each 
horse-power  per  hour,  as  shown  by  the  brake,  waa 
four  pounds,  instead  of  eight-tenths  of  a  pound,  as 
shown  at  previous  trials. 

Measles  appears  to  be  very  prevalent  in  New 
York  City.  For  the  week  ending  Nov.  20,  there 
were  258  cases  reported,  of  which  88  were  fatal. 
During  the  first  two  years  of  the  war  of  the  re- 
bellion there  were  88,021  cases  of  this  disease  in 
the  army,  of  which  1,864,  or  about  1  in  81,  were 
fatal.  Bartholow  regards  this  as  an  underesti- 
mate. He  thinks,  that,  if  all  the  complications 
and  sequels  were  taken  into  account,  the  mortiility 
would  be  at  least  1  to  6.  The  number  of  deaths 
in  Brooklyn  for  the  same  period  was  but  4.  It  is 
difficult  to  estimate  the  probable  number  of  cases 
of  this  disease  in  either  city,  the  mortality  varying 
so  much  at  different  times,  and  for  reasons  which 
are  not  ascertainable,  although  it  is  doubtless 
true  that  only  a  very  small  proportion  of  the  cases 
are  reported  to  the  health  authorities  in  any  of 
our  cities  While  New  York  is  nearly  free  from 
small-pox,  and  has  been  for  a  long  time,  —  but  one 
case  in  many  months,  —  Brooklyn  appears  to  have 
the  disease  to  a  considerable  extent,  some  forty  or 
more  cases  having  been  reported  within  the  past 
month.  With  so  much  of  this  disease  in  a  neigh- 
boring city,  it  will  be  very  strange  if  New  York 
oontinuea  to  be  exempt 
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MUSCLE-READING  BY  MR.  BISHOP. 

Mr.  W.  I.  Bishop,  a  young  American,  who  has 
g^ven  a  number  of  exhibitions  of  muscle-reading 
in  Europe  and  this  country,  gave  a  private  per- 
formance recently  in  Boston.  As  considerabJe 
discussion  has  ensued  in  the  daily  press  as  to  what 
the  ezhibiter  did  or  did  not  do,  and  as  the  news- 
paper reports  have  been  misleading,  we  present 
a  brief  account  of  the  actual  performances  at 
Boston. 

The  principal  feats  were  four  in  number : 
1.  The  discovery  of  a  knife  hidden  in  an  adjoining 
room,  and  the  re -enactment  of  a  pretended  murder 
with  the  knife ;  2.  Writing  on  a  blackboard  the 
number  of  a  bank-note ;  3.  Finding  an  object 
hidden  at  a  distance  from  the  hotel ;  4.  Playing  a 
piece  of  music  on  the  piano.  While  doing  these 
feats,  Mr.  Bishop  was  blindfolded,  and  ascertained 
what  he  was  to  do  through  unconscious  com- 
munications from  a  person  who  knew  exactly 
what  was  to  be  done.  There  is  no  reason  to  doubt 
the  fairness  of  the  conditions,  or  to  suspect 
collusion. 

1.  In  the  watched  absence  of  Mr.  Bishop,  the 
Rev.  James  Freeman  Clarke  took  a  knife  and  pre- 
tended to  stab  Dr.  C.  C.  Everett ;  he  then,  accom- 
panied by  Dr.  Minot  J.  Savage,  hid  the  knife. 
The  performer  returned  and  was  blindfolded  ;  he 
then  placed  Dr.  Clarke's  hand  upon  his  own,  and 
essayed  unsuccessfully  to  find  the  knife.  At  the 
performer's  request.  Dr.  Savage  took  hold  of  Dr. 
Clarke's  wrist  of  the  same  hand  Blr.  Bishop  was 
touching.  With  this  double  guidance,  Mr.  Bish- 
op went  quickly  to  the  place  where  the  knife  was 
hid.  found  it,  returned,  stopped  in  front  of  Dr. 
Everett,  and  copied  with  his  own  hand  but 
imperfectly  the  stabbing  done  by  Dr.  Clarke. 
Dmring  the  whole  time  his  hand  was  close  to  or 
actually  touching  Dr.  Clarke's. 

2.  Dr.  William  James  looked  at*the  number  on 
a  bank-bill  which  comprised  three  digits  unknown 
to  Mr.  Bishop.  The  latter  drew  some  large  squares 
\i\yon  a  blackboard,  one  for  each  digit.  He  was 
again  blindfolded,  and,  taking  Dr..  James's  hand  in 
his,  stood  in  front  of  the  board,  and,  while  liis 
guide  fixed  his  attention  upon  the  squares  and  the 
digits,  he  drew  the  three  digits  in  succession  cor- 
rectly. 

3.  An  open  carriage  seating  four  persons,  with 
two  quiet  horses,  was  brought  to  the  door  of  the 
Hotel  Vendome,  where  the  exhibition  was  given. 
A  party  of  three  gentlemen,  all  well  known,  had 
previously  hid  a  scarf-pin  in  a  private  house  a  few 
blocks  off.  The  three  gentlemen,  accompanied 
by  Mr.  Bishop,  who  was  blindfolded  and  had  a 
black  hood  over  his  head,  got  into  the  carriage. 
E^ch  of  the  four  had  hold  of  the  long  piece  of 


wire  which  Mr.  Bishop  had  provided.    Two  of  th^ 
gentlemen  placed  their  hands  upon  Mir.  Bishop's 
head.      Mr.   Bishop  drove  off,  and,  afler  a  few 
false  turns,  came  to  the  right  house,  got  out  ftbere, 
and  accompanied  by  hid  guides,  and  touched  hj  at 
least  one  of  them,  found  the  pin,  and  then  re- 
turned Ui  the  hotel.    Two  ciroumstanoes  probably 
facilitated  this  performance.      First,   when    the 
party  returned,  one  of  them  touched  Mr.  Bishop, 
who  was  blindfolded ;  and  the  latter,  while  his 
guide  was  looking  at  the  large  map   of  Boston 
hanging  on  the  wall,  and  thinking  of  the  house 
where  the  pin  was,  put  his  own  finger  upon  the 
right  spot  on  the  map.     Mr.  Bishop  may    have 
thus  gained  some  general  knowledge  as  to  where 
the  locality  was.    Second,  the  street  on  which  he 
started  runs  east  and  west;  there  was  a  briKhl 
afternoon  sun ;  it  is  probable  that  the  light  was 
sufficient  to  inform  him  at  least  as  to  the  points  of 
the  compass.    However,  these  sources  of  informa- 
tion, though   helpful,  were  insufficient  to  show 
exactly  where  the  pin  was  hid. 

4.  Mr.  Bishop  asked  Blr.  Whitney  to  think  of 
some  well-known  melody,  and  suggested  some- 
thing from  '  II  Trovatore.'  Mr.  Whitney  adopted 
the  suggestion,  and  informed  the  audience  of  his 
selection.  Mr.  Bishop  placed  himself  in  front  of 
the  piano,  and,  touching  Blr.  Whitney's  hand, 
proceeded  to  strike  the  right  notes  on  the  key- 
board. His  guide's  attention  was  concentrated  on 
the  melody,  and  on  the  movements  of  Mr.  Bishop's 
hand  over  the  keys. 

Several  other  feats  were  attempted,  but  failed. 
The  failures  were  presumably  due  to  the  guides 
not  being  good  subjects. 

According  to  the  unanimous  opinion  of  the 
most  competent  judges,  the  explanation  of  the 
feats  accomplished  is  simple  and  obvious,  and  has 
already  been  given  as  regards  Mr.  Bishop  per- 
sonally by  Professor  Preyer.  If  the  descriptions 
given  above  are  recalled,  it  will  be  noticed,  V, 
that  nothing  was  done  except  when  there  was 
contact  between  the  performer  and  the  guide ;  and, 
2°,  that  success  required  nothing  but  the  execution 
of  some  movement  on  Mr.  Bishop's  part.  Thus, 
in  the  first  feat  he  had  to  go  to  a  certain  place, 
take  a  knife,  return  with  it  and  strike  a  blow ;  in 
the  second,  to  make  certain  marks  upon  a  black* 
board  ;  in  the  third,  to  move,  in  part  by  the  guid- 
ed power  of  horses,  to  a  certain  place,  and  there 
move  his  hand  to  a  particular  spot  and  take  hold 
of  an  object;  in  the  fourth,  merely  to  strike 
certain  piano-keys.  In  spite,  thererore,  of  the 
apparent  diversity  of  things  done,  there  was  no 
real  variety,  and  there  is  only  one  thing  to  explain. 
It  is  this :  how  did  Mr.  Bishop  ascertain  what 
movements  or  motions  he  was  to  execute  ? 
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That  we  have  no  reason  to  suspect  trickery  has 
already  been  tfaid.  We  must  also  seek  sorae  means 
of  communication  of  which  the  guides  were  un- 
couBcious.  Mr.  Bishop  claims  that  he  received  his 
impressions  by  direct  mind-reading,  or,  as  it  is  now 
often  called,  telepathy  ;  and  a  certain  number  of 
persons  appeared  inclined  to  accept  that  explana- 
tion. But  when  Mr.  Bishop*8  arguments  are  ex- 
amined, they  vanish  :  and  in  his  replies  in  the 
newspapers  to  his  critics  he  has  insidiously  and 
assiduously  avoided  discussion  of  any  of  the  real 
objections  to  his  assertion  that  his  feats  are  done 
by  genuine  mind-reading ;  so  that  we  are  com- 
pelled to  think  that  his  real  purpose  is  to  make  his 
exhibitions  assume  a  marvellous  character  in  the 
mind  of  the  public,  or  else  that  he  really  believes 
in  his  assertion,  which,  may  we  be  pardoned  for 
saying  frankly,  implies  a  notable  ignorance  of 
physiology  and  psychology,  —  a  degree  of  igno- 
rance not  rare  in  itself,  though  rarely  coupled  with 
so  much  audacity  of  opinion. 

The  only  explanation  which  we  can  consider 
tenable  is  the  simple  one  of  muscle-reading, 
already  advanced  by  Professor  Preyer.  As  already 
stated,  Mr.  Bishop  was  in  every  case  in  contact 
with  his  guide,  and  his  feat  was  to  make  the 
motion  which  the  guide  knew  he  ought  to  make. 
In  accordance  with  Preyer*s  view,  we  think  that 
slight  pressures  of  the  guldens  hand  were  exerted, 
that  these  were  perceived  by  Mr.  Bish'op,  and 
sufficed  for  his  guidance.  That  the  explanation  is 
ample  is  apparently  not  questioned  by  any  of 
those  w^o  have  followed  the  recent  discussions 
upon  muscle- reading.  It  is  now  very  pro|)erly 
held  by,  we  believe,  all  qualified  judges,  that,  when 
there  is  contact  between  the  performer  and  the 
guide,  there  is  no  adequate  reason  to  assume  the 
occurrence  of  true  mind-reading.  Mr.  Bishop, 
however,  thinks  the  contrary,  and  says  the  im- 
pressions on  his  mind  are  telepathic,  and  not 
sensory,  in  origin.  By  a  common  mental  flaw. 
Mr.  Bishop,  at  least  in  our  judgment,  assumes  a 
remote  and  improbable  cause,  instead  of  a  near 
and  probable  one.  To  our  mind  it  would  be  a  like 
reasoning  which  said  that  love  exerts  a  powerful 
attraction :  stones  are  not  drawn  toward  the  earth 
by  gravity,  but  by  the  love  they  have  for  the  earth. 

We  may  conclude  by  saying  that  we  consider 
Mr.  Bishop  an  exceptionally  good  muscle-reader, 
and  regret  that  the  mysteries  with  which  he  seeks 
to  envelop  his  exhibitions  give  an  eflfect  of  char- 
latanism, entirely  distasteful  to  an  honorable 
lover  of  scientific  truth.  We  have  therefore  ex- 
pressed omrselves  more  unreservedly  than  would 
have  been  fitting  in  the  discussion  of  a  subject 
concerning  which  an  honest  divergence  of  opinion 
were  possible  among  scientific  men. 


A  SUBMARINE  VOYAGE. 

The  submarine  torpedo-boat  shown  in  the  ac- 
companying illustration  has  made  frequent  trial 
tripe,  during  the  past  few  months,  in  the  Hudson 
River,  off  the  foot  of  86th  Street,  this  city  ;  and 
the  degree  of  success  attained  has  been  highly 
gratifying  to  her  owners,  the  Submarine  monitor 
company.  A  brief  description  and  illustration  of 
the  boat  were  given  in  Science  of  Aug.  27,  but 
several  changes  have  been  made  in  details  of  her 
construction  and  equipment  since  that  date,  so 
that  she  now  presents  a  somewhat  different  ap- 
pearance. A  pair  of  horizontal  rudders  has  been 
attached  at  the  bow,  so  that  the  boat  may  be  sub- 
merged '  on  an  even  keel,*  that  is,  in  a  horizontal 
position,  instead  of  at  an  angle,  as  formerly. 
The  boat  can  be  submerged  by  means  of  the  rud- 
ders only  when  she  is  in  rapid  motion,  rising  im- 
mediately to  the  surface  if  the  engine  stops,  or  if 
the  rudders  are  changed  from  an  inclined  position, 
as  in  the  engraving,  to  a  horizontal  position. 
When  not  in  motion,  the  boat  may  be  submerged 
or  raised  to  the  surface  by  taking  in  or  forcing 
out  water-ballast. 

A  fin,  or  vertical  projection,  has  been  attached 
to  the  upper  part  of  the  boat,  amidships,  extend- 
ing *  fore  and  aft,*  so  as  to  guard  the  manhole  and 
conning-dome  or  pilot-house  from  collision  with 
the  keel  of  a  ship  when  passing  under  its  bottom. 
A  depression  in  the  fin,  between  the  manhole  and 
the  dome,  is  intended  to  afford  a  sort  of  resting  or 
holding  place  for  the  boat  when  under  a  ship^s 
keel  while  releasing  torpedoes.  A  ^niir  of  sleeves 
or  gloves  of  india-rubber  project  from  the  boat 
abaft  the  dome,  one  of  which  is  shown  in  the 
picture.  By  inserting  his  arm  in  one  of  these 
sleeves,  the  captain  of  the  boat  can  release  the 
torpedoes  at  the  proper  moment,  the  torpedoes 
being  attached  by  tripping  devices  to  the  outside 
of  the  boat. 

The  proposed  method  of  using  the  boat  in  actual 
warfare  is  as  follows  :  she  will  be  submerged  by 
means  of  the  rudders  or  water-ballast,  or  both. 
When  at  the  proper  depth,  she  will  approach  the 
vessel  to  be  destroyed,  and,  as  she  passes  beneath 
it,  two  torpedoes  will  be  released,  each  attached 
to  one  end  of  a  rope.  The  torpedoes  will  be 
lightened  by  cork  or  an  equivalent,  so  that  they 
will  rest  against  the  bottom  of  the  vessel,  one  on 
each  side  of  the  keel.  The  boat  will  then  be  run 
ahead  a  safe  distance,  and  the  torpedoes  exploded 
by  electricity  through  wires  leading  from  the  boat, 
There  has  been  no  torpedo  practice  yet  with  the 
Peacemaker,  as  the  new  l)oat  is  called,  but  the  in- 
tention of  her  owners  is  to  make  some  experiments 
in  that  direction  soon. 

In  the  illustration  the  side  of  the  boat  is  broken 
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away  to  Bbon  the  interior.  In  the  bov  ere  two 
C7lindrica]  water-tasks,  above  which  are  two 
Bteering-levers,  within  eaa;  reaching  distance  of 
the  captain.  There  is  also  a  email  steam-pump 
for  fllltng  or  emptying  the  tanks.  The  captain 
stands  with  his  eyes  on  a  level  with  the  glazed 
apertures  in  tbe  conning-dome,  whence  he  has  a 
view  all  around  the  horizon  while  above  the 
Burtace.  When  submerged,  he  shapes  hie  course 
b;  a  compass.  Near  the  middle  of  the  boat  is  the 
steam-boiler,  abaft  of  which  ia  the  engine.  In  the 
Btem  are  three  cylindrical  water-tanks  similar  to 
those  in  the  bow,  and  for  the  same  purpose.  A 
large  steam-pump  standB  just  forward  of  the  tanks. 
Several  compressed-air  pipes,  each  six  inches  in 
diameter,  extend  along  the  sidee  of  the  boat,  near 
the  bottom. 

When  the  boat  was  flrst  built,  electricity  was 
tried  as  a  motive  power.  The  storage-batteries 
and  electric  motor,  being  found  inadtquate,  were 


into  the  scdution,  by  which  it  is  absorbed,  the  pro- 
ceee  developing  heat,  which  produces  mc^e  ateun 
in  tbe  boiler.  This  is  continued  until  the  eolation 
wilt  absorb  no  more  steam,  when  the  SDrplns 
moisture  must  be  driven  off  before  the  operatioa 
can  be  repeated. 

At  a  recent  trial  of  the  boat,  a  representatiTe  of 
Seienet  was  permitted  to  witness  the  operation  of 
charging  the  boiler,  and  to  become  a  pnoncaigw  in 
tbe  boat  during  her  submarine  voyage.  Water, 
heated  under  pressure  to  above  tbe  boiling-point, 
was  pumped  from  a  boiler  on  the  deck  of  tbe  tor- 
pedo-boat's tender  to  tbe  inner  compartment  of 
the  boat's  boiler,  and  the  outer  compartment  waa 
fiUad  with  the  soda  solution  previously  heated  to 
about  360°  F.  in  a  tenk  on  the  tender.  The  cap- 
tain and  engineer,  accompanied  by  the  Seienae 
rep(ffter,  descended  into  the  boat  through  the 
manhole,  which  was  then  securely  fastened  on  tbs 
inside.    The  captain  took  his  place  at  the  eteer* 


removed,  and  a  Honigmann  flteless  boiler  and  a 
fourteen-horse-power  steam-engine  substituted. 
With  these  it  is  claimed  that  eight  knots  an  hour 
for  several  hoora  may  be  maintained  with  one 
charge  of  caustic  soda.  The  speed  and  steam- 
endurance  depend,  of  course,  upon  the  capacity 
of  the  iKiiler  and  the  efficiency  of  the  machinery. 
The  propulsion  of  the  boat  by  »team  power  for 
any  great  length  of  time  while  submerged  would 
not  have  been  poeeible  before  Honigmann's  inven- 
tion, a  few  years  ago,  of  tbe  fireless  boiler  which 
bears  his  name.  This  invention  is  based  upon  the 
discovery  that  a  solution  of  caustic  soda  liberates 
heat  while  absorbing  steam,  which  heat  may  be 
utiUzed  for  the  production  of  fresh  steam.  The 
Honigmann  boiler,  as  used  on  the  Peacemaker,  is 
double,  tbe  innerpartcontainingwaterand  steam, 
and  the  outer  surrounding  vessel  containing  a 
saturated  solution  of  caustic  soda  healed  to  within 
a  few  degrees  of  the  boiling-point.  Tbe  steam, 
after  doing  its  work  in  the  engine,  ia  exhausted 


ing-levers,  with  his  head  in  the  dome,  the  engi- 
neer and  reporter  stationing  themselves  at  the 
engine.  Light  was  furnished  by  two-candle- 
power  electric  lamps.  The  steam-gauge  showed 
eighty  pounds  pressure.  All  being  in  readiness, 
water  was  admitted  to  the  ballast-tanks  until  the 
dead-lights  in  the  dome  ^  which  had  up  to  thia 
time  been  about  afoot  above  water —  were  almost 
even  with  the  surface.  The  order  was  then  given 
to  go  ahead,  the  engine  was  started,  and  the 
boat  shot  ahead,  showing  only  her  'fin'  above 
water.  The  captain  guided  her  movements  with 
ease,  describing  curves,  going  straight  ahead,  or 
forcing  her  below  the  surface,  untU  the  pressure- 
gauge  which  communicated  with  the  wat*r  on 
the  outside  showed  a  depth  of  forty  feet.  The 
Bt«am -gauge  showed  a  steady  increase  in  pressure, 
from  80  pounds  at  the  start,  to  120  when  tbe  boat 
rnn  alongside  the  tender  a  half-hour  later.  The 
hack-pressure  gauge,  which  was  connected  with 
the    soda-solution    compartment   of    tbe   boiler, 
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showed  an  increase  in  the  same  time  from  0  to  6 
pounds.  During  this  half-hour  the  air  in  the 
boat  seemed  to  be  reasonably  pure,  the  heat  was 
not  as  great  as  that  in  the  engine-room  of  an 
ordinary  steam-vessel,  and  there  appeared  to  be 
no  reason  why  such  a  voyage  could  not  be  con- 
tinued for  several  hours  without  inconvenience  to 
those  on  board. 


NEW  JERSEY  SANITARY  ASSOCIATION. 

The  New  Jersey  sanitary  association  held  its 
twelfth  annual  meeting  at  Trenton  on  the  19th 
and  20th  of  November.  There  were  in  attendance 
about  one  hundred  members.  The  meeting  was 
regarded  by  all  as  the  most  interesting  and  val- 
uable the  association  has  ever  held. 

We  can  give  but  brief  mention  of  the  proceed- 
ings. A  paper  on  *  Disposal  of  house-sewage  in 
districts  not  provided  with  sewers '  was  read  by 
C.  P.  Bassett,  C.E.,  of  Newark.  In  the  state  of 
New  Jersey  there  are  only  about  a  dozen  of  the 
towns  which  have  any  system  of  sewerage,  and 
several  of  these  are  in  a  miserable  condition.  After 
denouncing  the  methods  in  vogue  in  places  where 
no  sewers  exist  and  privy- vaults  and  cesspools 
abound,  he  referred  to  the  advantages  of  the 
movable  pail  system  in  use  in  Birmingham,  Exig- 
land,  where  40,060  pails,  representing  250,000  peo- 
ple, are  collected  weekly  and  carried  to  the  dump- 
ing-station, where  the  contents  are  placed  in  a 
tank,  treated  with  sulphuric  acid,  dried,  and 
bagged  for  sale.  The  net  cost  is  less  than  a  cent 
a  head  annually.  He  next  referred  to  the  dry- 
earth  syntem,  but  believed  it  could  not  secure 
wide  popularity,  the  difficulties  connected  with 
the  procurement  of  a  proper  supply  of  earth  and 
the  proper  subsequent  management  of  the  waste 
being  very  great  The  'sub-irrigation*  system 
was  then  described. 

Shippen  Wallace,  Ph.D.,  of  Burlington,  read  a 
paper  on  'Preserved  foods.'  'There  are  at  the 
present  time  800  factories  in  the  United  States 
engaged  in  the  canning  of  foods.  In  these  factories 
500,000,000  cans  are  packed  annually  :  of  these, 
50,000,000  are  salmon,  72,000,000  tomatoes,  and 
25,000,000  com.  Although  much  has  been  said  in 
the  public  press  and  elsewhere  about  the  possible 
danger  of  poisoning  from  the  contents  of  these 
cans,  he  believed  there  was  no  case  on  record  of 
poisoning,  either  fatal  or  otherwise,  where  the 
materials  were  sound  when  packed.  In  discussing 
this  paper,  Professer  Wilbur  of  Princeton  college 
thought  more  attention  should  be  paid  to  the  clean- 
liness of  the  surroundings  of  canning-factories. 
He  had  examined  one  where  the  premises  were  in 
the  most  filthy  condition.     Dr.  Davis  said  he  had 


occasion  to  examine  a  large  number  of  operatives 
in  canning-factories,  and  had  found  sores  on  their 
arms,  and  had  reason  to  believe  this  was  not  un- 
common. For  this  reason  he  thought  that  the 
sanitary  authorities  should  make  periodical  visita- 
tions and  inspections  in  all  canning-factories.  Dr. 
Quimby  of  Jersey  City  thought  this  sanitary  super- 
vision could  be  advantageously  exercised  over 
bakeries,  sugar-houses,  and  candy-manufactories. 
Dr.  Amering,  president  of  the  Society  of  American 
analysts,  called  attention  to  the  sophistication  of 
foods  and  drugs.  In  Philadelphia  it  was  a  com- 
mon practice  to  use  gelatine  in  cream-puffs,  ice- 
cream, and  charlotte  russe,  and  the  putrefaction 
of  this  had  caused  sickness  in  the  consumers. 

Dr.  D.  Benjamin  of  Camden  followed  with  a 
paper  on  'The  relation  between  drinking-water 
and  typhoid-fever.'  He  regarded  the  two  as  so 
intimately  connected  as  to  make  it  hardly  ever 
worth  the  while  to  think  of  any  other  source  for 
typhoid-fever.  Dr.  Baldwin  of  New  Brunswick 
believed  that  it  might  be  contracted  in  other 
ways;  and  Dr.  Raymond  of  Brooklyn  thought 
that  it  not  infrequently  was  spread  through  the 
sewers,  the  infected  discharges  having  been  thrown 
into  the  soil-pipes  without  disinfection,  and, 
through  defects  in  the  plumbing,  sewer-air  carry- 
ing the  germs  of  the  disease  found  its  way  into 
other  houses.  He  regarded  the  two  most  important 
adjuncts  in  the  eradication  of  typhoid-fever  from 
towns  or  cities  where  the  water-supply  was  good, 
and  indeed  for  all  places,  as  being  a  thorough  dis- 
infection of  the  discharges,  and  the  correcting  of 
all  defects  in  the  waste-pipes  and  traps.  The 
total  abolition  of  pumps  in  the  city  of  Brooklyn 
had  not  produced  much  effect  on  typhoid-fever 
in  that  city,  where  it  has  existed  with  more  or 
less  prevalence  from  the  time  of  the  earliest 
records. 

Other  papers  read  were,  '  Trap  ventilation  and 
the  fresh-air  inlets  thereto,'  by  J.  C.  Bayles  of 
Orange  ;  '  The  physical  laws  of  pipes  and  fixtures 
and  their  contents,'  by  C.  F.  Brackett  of  Prince- 
ton ;  '  The  duties  of  local  inspectors,  how  best 
performed,  and  details  of  method,'  by  Henry 
Mitchell  of  Asbury  Park  ;  '  The  work  of  the  pres- 
ent and  the  immediate  future  for  New  Jersey 
health  boards,'  by  Ezra  If.  Hunt ;  '  The  physio- 
logical side  of  education,'  by  James  M.  Qreen  of 
Long  Branch ;  '  Physical  restraint  and  relaxation 
in  the  schoolroom,'  by  Charles  Jacobur  of  New 
Brunswick  ;  '  The  work  of  the  plumber  and  the 
modes  of  conveying  and*  disposing  of  sewage,'  by 
J.  J.  Powers  of  Brooklyn ;  *  The  chief  points  in 
sanitary  administration,  and  the  requirements  as 
to  vital  returns  and  the  notification  of  disease,' 
by  J.  H.  Raymond  of  Brooklyn ;  '  What  boards  of 
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health  can  do  to  prevent  adulteration  of  foods  and 
drinks  and  the  sale  of  dangerous  illuminants,'  by 
W.  R.  Newton  of  Paterson.  Dr.  Newton  was 
elected  president  for  the  ensuing  year.  The  asso- 
ciation adjourned  to  meet  at  Trenton  next  year. 


NOTES  AND  NEWS, 


The  limits  of  glacial  action  in  Russia  appear 
on  all  our  maps,  according  to  the  observations  of 
Murchison  and  bis  colleagues  many  years  ago,  at 
a  time  when  the  glacial  theory  was  in  its  infancy, 
and  when  the  investigation  of  glacial  records  was 
in  a  very  crude  state.  It  is  therefore  welcoAie 
news  to  students  in  this  branch  of  geology  to 
learn  that  Nikltin,  chief  of  the  Russian  geological 
biureau,  has  lately  reviewed  the  question,  utilizing 
all  local  information,  so  difficult  of  access  to 
American  readers  from  its  being  largely  in  Rus- 
sian, and  adding  many  special  observations  of  his 
own.  His  discussion  is  published  in  the  ninth 
number  of  Petermann*s  MittheUungen  for  the  cur- 
rent year,  and  is  accompanied  by  a  small-scale 
map  showing  the  margin  of  the  glaciated  area,  in 
which  the  characteristic  indented  outline  clearly 
appears,  though  not  on  so  remarkable  a  scale  as  in 
this  country.  The  subdivision  of  the  drift  is  not 
carried  so  far  as  it  has  been  with  us,  and  its  influ- 
ence on  the  topography  is  hardly  considered :  much 
further  information  may  therefore  be  expected 
from  later  investigations. 

—  Although  Mont  Blanc  has  for  a  quarter'  of  a 
century  been  French  soil,  its  climbers  have  not 
usually  shown  an  annual  majority  of  Frenchmen; 
yet  this  has  been  the  case  this  year.  The  ascent 
was  made  by  81  French  (three  of  them  ladies),  25 
English  (one  lady),  10  Americans,  seven  Swiss 
(two  ladies),  six  Oermans,  two  Russians,  two 
Swedes,  one  Italian,  and  one  Belgian,  — total,  85. 

—  Glanders  is  still  quite  prevalent  in  Brooklyn. 
But  a  short  time  ago  the  officers  of  Bergh's  so- 
ciety found  that  a  horse  which  had  been  trans- 
porting meat  from  a  slaughter-house  to  the  butcher- 
shops  for  eight  months,  had  during  all  that  time 
been  suffering  from  glanders.  The  owner  of  the 
horse  was  arrested,  and  fined  a  hundred  dollars, 
and,  in  default  of  its  payment,  was  sent  to  jail. 
Three  other  horses  have  been  attacked  with  the 
disease  in  the  same  stable,  and  all  four  have  been 
killed.  The  number  of  horses  which  have  been 
exposed  during  these  many  months  is  incalculable, 
and,  unless  rigid  measures  are  taken,  a  wide- 
spread epidemic  may  be  expected. 

—  The  pharmaceutical  society  of  Brooklyn  has 
permanently  established  a  course  of  lectures  to  be 
given  annually  to  the  drug-clerks  of  that  society. 


The  course  for  the  coming  year  includes  lectures 
on  poisons  and  their  mode  of  action,  antiseptics 
and  disinfectants,  chemistry  as  related  to  phar- 
macy, the  microscope  and  its  uses  in  phannacyp 
and  other  subjects  of  importance  and  interest. 
The  plan  is  an  admirable  one,  and  is  ^vrorthy  of 
reproduction  by  the  pharmacists  of  other  cities. 

—  The  superintendent  of  buildings  in  Kansaa 
City  says  that  he  finds  very  few  buildings  in  that 
city  in  which  the  plumbing  is  as  it  should  be.  He 
finds  that  in  some  cases  the  only  escape  for  sewer- 
gas  is  through  the  sink,  the  bath-tub,  or  the 
water-closet.  He  recommends  the  appointment 
of  an  inspector,  whose  duty  it  should  be  to  ex- 
amine the  plumbing  of  all  houses. 

—  Dr.  Cyrus  Edson's  vigorous  inspection  of  the 
food-supply  of  New  York  City  is  kept  up  with 
unabated  vigor,  and  is  undoubtedly  preventive 
of  much  disease  among  the  lower  classes  of  the 
population.  Recently  Blr.  Edson  visited  a  wine- 
manufactory  in  Front  Street,  and  reported  that 
wine  was  being  made  by  the  following  process : 
dried  fruits,  such  as  raisins,  currants,  and  peaches^ 
of  low  grade,  are  macerated  with  water,  to  which 
a  certain  amount  of  sugar  is  added.  The  mix- 
ture is  then  fermented,  and,  when  fermentation 
is  considered  sufficiently  advanced,  it  is  checked  by 
the  addition  of  salicylic  acid.  The  so-called  wine 
is  then  clarified,  flavored,  and  colored  to  resemble 
port,  claret,  or  any  other  desired  kind,  the  ob- 
ject being  to  imitate  and  undersell  natural  native 
wines.  Dr.  Eklson  claims  that  salicylic  acid  taken 
constantly,  even  in  small  doses,  produces  a  de- 
pressing effect  on  the  nervous  system,  and  he 
believes  the  adulteration  dangerous,  and  liable  to 
cause  illness.  The  manufacturer  uses  4^  grains 
of  acid  to  a  pint,  and  Dr.  Edson  condemned  and 
seized  all  the  wine  that  he  found  on  the  premises. 

—  M.  Paul  Janet  has  in  press  a  new  and  revised 
edition  of  his  valuable  and  suggestive  work  en- 
titled '  Histoire  de  la  science  politique  dans  ses 
rapports  avec  la  morale.* 

—  The  French  demand  for  English  and  German 
philosophical  works  seems  to  increase  rather  than 
diminish.  M.  Alcan  has  now  in  priBSS  translations 
of  Spencer's  *  Principles  of  sociology,'  and  of  Prey- 
er's  '  Die  seele  des  kindes.' 

—  In  Belgium  a  royal  decree  of  recent  date  has 
established  at  Ghent  an  academy  of  scholars  and 
literary  men,  having  for  its  object  the  study  and 
cultivation  of  the  languages  and  literature  of  the 
Netherlands.  It  is  named  Koninklijke  vlaamsche 
academic  for  taal-en  letterkunde.  The  king  of 
the  Belgians  is  the  patron  of  the  academy;  which 
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is  composed  of  three  classes  of  members,  —  regu- 
lar, honorary,  and  corresponding.  The  regular 
members  are  twenty-five  in  number,  and  the  first 
eighteen  nominations  were  made  by  the  king. 
He  named  MM.  Claeys,  de  Hondt,  Delaet,  Delcroix, 
de  Pauw,  de  Potter,  Gaillard,  GJenard,  Gezelle, 
Hiel,  Nolet  de  Brauwere  van  Steeland,  Roersch, 
Rooses,  Snieders,  Stroobaut,  van  Beers,  Vander- 
hiegen,  and  P.  Willems.  M.  Willems  is  president, 
and  M.  de  Potter  secretary,  of  the  academy.  It 
was  opened  on  Oct.  10  by  the  minister  of  agri- 
culture, industry,  and  public  works. 

—  The  London  Times  notices  that  Siicnor  Cos- 
tanzo  Stella,  one  of  the  Italian  deputation  which 
visited  Si)ain  last  summer,  has  written  an  inter- 
esting account  of  what  he  saw,  and  in  it  shows 
that  Spain,  though  behind  most  nations  of  western 
Europe,  is  not  by  any  means  absolutely  unprogres- 
sive.  Signer  Stella  says  that  in  1799  the  |)opula- 
tion  of  Spain  scarcely  reached  ten  millions,  but  at 
the  end  of  1882  it  exceeded  eighteen  millions, 
this  being  tantamount  to  an  increase  of  8.40  per 
1,000  inhabitants  every  year.  The  agricultural 
population,  which  was  only  3,615,000  eighty-five 
years  ago, -is  now  9,328,000,  and  the  area  under 
cultivotion  has  increased  from  53,000,000  to  198,- 
750,000  acres,  while  there  are  now  88,000,000  head 
of  cattle  as  against  just  lialf  that  number  at  the 
beginning  of  the  century.  The  industrial  popula- 
tion of  Spain  has  risen  from  1.085,000  to  3.088,000, 
and  the  number  of  manufactories,  etc.,  from  888 
to  13,911.  The  trade  of  the  country  has  increased 
in  proportion,  the  progress  during  the  last  twenty- 
five  years  being  particularly  remarkable,  as,  while 
the  im|>orts  and  exports  together  amounted  to 
only  £25,800,000  in  1860,  they  have  been  gradually 
increasing,  and  now  reach  £56,000,000.  The  in- 
crease extends  to  all  branches  of  trade  ;  for  while 
Spain  now  produces  461,256,000  gallons  of  wine, 
of  which  about  two-thirds  are  consumed  in  the 
country  and  the  remainder  exported,  her  railway 
systim,  which  but  five  years  ago  did  not  reach 
4,200  miles,  is  now  not  far  short  of  6,000  miles. 

—  The  new  edition  of  the  '  Lectures  and  essays  * 
of  the  late  Professor  Clifford  brings  the  delightful 
writing  and  acute  thinking  of  that  wonderful 
intellect  within  the  reach  of  a  large  number  of 
readers.  In  this  edition  the  introduction  has  been 
revised  by  its  author,  Frederick  Pollock,  and  two 
essays  w*hich  were  included  in  the  former  edition 
have  been  omitted.  They  were  those  on  'Types 
of  compound  statement '  and  *  Instruments  used 
in  measurement,'  and  are  to  be  found  now  among 
the  *  Mathematical  papers  *  published  in  1882.  We 
are  glad  to  notice  that  Professor  Clifford's  portrait 
18  retained. 


—  From  the  Medical  gazette  of  Nantes,  we  learn 
that  the  Japanese  have  a  remedy  for  hydrophobia 
which  they  call  hoang-nan.  It  has  recently  been 
tried  in  twenty-four  suspected  cases.  The  daily 
dose  of  the  drug  in  the  form  of  the  powdered  root 
was  from  a  hundred  to  a  hundred  and  fifty 
grains.  It  is  stated,  that,  up  to  the  time  of  the 
last  report,  none  of  the  patients  had  died.  The 
histories  of  the  cases  are  so  incomplete  that  no 
inferences  of  any  value  can  be  drawn  from  them. 

—  A  death  has  recently  occurred  from  hemor- 
rhage of  the  lungs,  brought  on  by  the  irritation 
caused  by  the  presence  in  that  organ  of  six  pine- 
leaves.  Under  what  circumstances  they  found 
their  way  into  the  lungs  is  not  reported. 

—  Professor  Poncet,  at  a  meeting  of  a  medical 
society  in  Lyons,  France,  narrated  an  extremely 
interesting  caHe  in  which  pieces  of  bone  were 
taken  from  a  kid  and  grafted  on  to  the  tibia  or 
leg-bone  of  a  boy  who  had  so  suffered  from  the 
death  of  the  bone  as  to  necessitate  the  removal  of 
a  considerable  portion  of  it.  The  wound  in  the 
leg  healed,  and  the  boy  has  now  a  firm  and  solid 
tibia. 

—  According  to  the  Medical  record,  Dr.  Louis 
Jobert  has  published  a  work  on  the  cause  and  fre- 
quency of  left-handedness.  No  purely  left-handed 
race  has  ever  been  discovered,  although  there 
seems  to  be  a  difference  in  different  tribes.  Seventy 
per  cent  of  the  inhabitants  of  the  Pendjab  use  the 
left  hand  by  preference,  and  the  greater  number 
of  the  Hottentots  and  Bushmen  of  South  Africa  also 
use  the  left  hand  in  preference  to  the  right.  Dr. 
Marro,  as  a  result  of  his  study  of  criminals,  has 
found  that  from  fourteen  to  twenty -two  per  cent 
of  those  who  have  been  convicted  of  crime  were 
left-handed,  the  highest  ratio  among  people  of  all 
classes  being  only  nine  in  the  hundre<l. 

—  The  contagiousness  of  leprosy  has  for  a  long 
time  been  a  mooted  question.  The  Royal  college 
of  physicians,  in  order  to  obtam  the  l)est  informa- 
tion on  this  subject,  sent  inquiries  to  physicians 
throughout  the  world,  whose  practice  had  brought 
them  in  contact  with  the  disease,  and  whose 
opinions  would  therefore  be  of  value.  Thirteen 
of  these  have  no  doubt  of  its  contagiousness,  and 
thirty -four  entertain  no  doubt  of  its  non-con- 
tagiousness. Twelve  regarded  leprosy  and  syphi- 
lis as  being  intimately  related ;  twenty-one  be- 
lieved there  was  no  relation.  Most  of  those  to 
whom  the  inquiries  were  sent  regard  leprosy  as 
hereditary,  and  also  that  it  may  originate  spon- 
taneously under  suitable  condjtions. 

—  During  a  recent  voyage  of  the  U.  S.  S. 
Juniata   to   South  America,    obaervations  were 
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made  as  to  the  height  and  length  of  waves,  with 
the  following  result,  as  reported  by  Commander 
Davis :  height  of  wave  from  hollow  to  crest,  25 
feet ;  length  from  crest  to  crest,  376  feet ;  wave- 
X>eriod,  7.5  seconds.  The  wind- velocity  at  the 
time  was  10  miles  per  hour.  The  height  of  wave 
was  measured  by  the  elevation  at  which  an  ob- 
server could  see  over  the  crest  when  the  ship  was 
in  the  hollow.  The  wave-period  was  estimated  by 
counting  the  average  number  of  waves  per  min- 
ute. The  wave-length  was  determined  by  the 
time  occupied  by  the  crest  in  passing  a  measured 
portion  of  the  vessel's  length. 

—  Mr.  (Jeorge  A.  Bacon  of  Syracuse,  editor  of 
the  Academy,  writes  to  tell  us  that  the  claim 
made  in  the  newspapers  that  New  York,  Brook- 
lyn, and  Buffalo  were  the  only  cities  in  New  York 
state  without  female  representatives  on  the  school 
board,  to  which  we  referred  (Science^  viii.  No.  197), 
is  without  foundation.  Mr.  Bacon  had  before 
him,  at  the  time  of  writing,  the  list  of  members 
of  the  school  boards  of  Troy,  Watertown,  Sara- 
toga, Ithaca,  Auburn,  Kingston,  Syracuse,  Pough- 
keepsie,  Rochester,  and  Binghampton,  and  in  no 
one  of  them  did  the  name  of  a  woman  appear. 

—  The  volume  on  Hmne  by  Professor  Knight  of 
St.  Andrews  has  been  issued  in  Blackwood's  series 
of  '  Philosophical  classics  for  English  readers.* 

—  The  report  that  Professor  Tyndall  would  be 
able  to  give  the  course  of  Christmas  lectures  at 
the  Ro^al  institution  proves  to  have  been  un- 
founded. It  has  been  arranged  for  Professor 
Dewar  to  give  them,  and  the  subject  will  be  the 
*  Chemistry  of  light  and  photography.' 

—  Dr.  Thomas  Dwight,  the  successor  of  Dr. 
Oliver  Wendell  Holmes  as  professor  of  anatomy 
at  Harvard,  has  just  published  in  the  memoirs  of 
the  Boston  society  of  natural  history  an  article  on 
the  structure  of  ix>ne.  It  is  concerned  chiefly 
with  the  arrangement  of  plates  in  the  spongy 
bones  as  seen  in  sections  made  after  maceration 
and  drying.  It  is  illustrated  by  three  very  beauti- 
ful photographic  plates,  and  makes  known  a  series 
of  interesting  observations.  In  the  concluding 
section  the  author  presents  some  general  views, 
the  character  of  which  is  indicated  by  the  follow- 
ing quotations  :  *'  It  is  customary  now  to  quote 
rudimentary  organs  and  anatomical  anomalies  as 
evidences  of  descent ;  but  it  seems  to  me  very 
improperly,  occurring,  as  many  of  them  do, 
quite  out  of  the  line  of  inheritance."  **  Clearly, 
the  crude  notion  that  accidental,  purposeless,  ex- 
ternal forces  should  be  sufficient  to  change  by 
slow  degrees  one  such  organism  into  another  of  a 
different  species,  is  untenable.  The  doctrine  of 
chances  alone  shows  it  to  be  impossible.     There 


is,  moreover,  the  nnanswerable  argament  oC 
the  inevitable  uselessness  of  incipient  fltmctnrea. 
Where  we  see  the  need,  we  see  the  stracture  to 
meet  it  already  perfect.  We  see  also  the  com- 
bination of  homology  with  teleology.'*  ''The 
changes  must  be,  for  the  most  part,  comparatively 
sudden,  and  therefore  due  to  an  impUuited,  in- 
ternal force  acting  in  predetermined  directioiia. 
On  the  theory  of  external  accidental  foroee,  the 
preservation  of  homology  is  incompreheosibie.'' 
It  will  be  seen  that  Dr.  Dwight  is  frankly  oppooed 
to  what  might  be  caUed  the  orthodox  evolatioii  of 
the  day. 

—  The  detailed  progranmie  of  the   coforse  of 
lectures  on  Roman  archeology  to  be  delivered  at 
the  Johns  Hopkins  university  by  Prof.  Rodolfo 
Lanciani  of  Rome,  of  which  mention  was  made  in 
Science  (viii.  No.  194),  is  now  putilished.      The 
lectures  will  begin  on  Tuesday,  Jan.  4,  and  con- 
tinue on  successive  Wednesdays,  Fridays,   and 
Mondays  until  Jan.  24.    The  subjects  of  the  lec- 
tures are  as  follows :  I.  The  foundation  and  pre- 
historic life  of  Rome ;    U.    Fora  and  parks  of 
ancient  Rome ;  HI.  Public  libraries  of  ancient  and 
mediaeval  Rome;   IV.  The  Tiber  and   maritime 
trade  of  Rome  (quays,  wharves,  emporinm,  Ostia, 
Partus  Augustif  treasures  of  the  bed  of  the  river) ; 
V.  Police  and  garrison  of  Rome ;  VL  Palace  of 
the  Caesars  ;   VII.   House  of  the  Vestals ;  VIIL 
House  of  the  Vestals  (continued) ;  IX.  The  bronze 
statues  of  Rome,  especially  those  lately  discovered ; 
X.  The  c^mpagna  (aqueducts,  etc.). 

—  Alfred  R.  Wallace,  LL.D.,  of  London,  is  de- 
livering a  course  of  four  illustrated  lectures  at  the 
Peabody  institute,  Baltimore.  His  subjects  are 
*  The  theory  of  development,'  and  '  The  origin  and 
uses  of  color  in  animals  and  plants.* 

—  The  Johns  Hopkins  university  annoonces 
some  new  appointments  to  minor  positions  on  the 
teaching  staff.  Adam  T.  Bruce,  Ph.D.,  has  been 
appointed  instructor  in  osteology  and  mammalian 
anatomy,  and  Cameron  Piggot,  M.D.,  and  Charles 
L.  Reese,  Ph.D.,  have  been  made  assistants  in  the 
chemical  laboratory. 

—  The  water-tower  near  Coney  Island  which 
gave  way  while  being  tested  recently,  as  men> 
tioned  in  Science  at  the  time,  was  250  feet  high, 
with  a  diameter  of  sixteen  feet  for  the  lower  fifty 
feet.  It  then  *  coned,'  or  decreased  in  diameter, 
in  a  length  of  twenty-five  feet,  to  eight  feet, 
which  was  continued  to  the  top.  The  foundation, 
of  concrete  and  brickwork,  was  twenty-two  feet 
in  diameter.  The  tower  was  constructed  of  steel 
plates,  varying  in  thickness  from  one  inch,  in  the 
plates  at  the  lower  part  of  the  structure,  to  one- 
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fourth  inch  id  thooe  at  the  top.  Ten  wire-rope 
g^j8  were  used  to  steady  the  tower.  When  the 
test  was  being  made,  the  water  had  reached  a 
height  of  227  feet,  when  a  crack  appeared  near 
the  bottom,  running  up  about  twenty  feet,  accom- 
panied by  a  sharp  rending  sound.  This  was  fol- 
lowed instantly  by  the  total  shattering  of  the 
lower  part,  and  the  fall  of  the  tower,  large  frag- 
ments of  the  plates  being  thrown  fifty  or  sixty 
feet  from  the  foundation.  The  scene  was  visited 
soon  after  the  disaster  by  an  expert  in  water-tower 
construction,  who  states  that  **  there  was  a  distinct 
circular  impress  in  the  ground,  overlapping  the 
base  somewhat,  which  would  indicate  an  almost 
vertical  fall  of  the  upper  part  of  the  tower  before 
it  toppled  over."  The  Engineering  news  says  that 
this  agrees  with  other  statements  made,  as  well  as 
with  the  appearance  of  the  wreckage  about  the 
base.  The  utter  destruction  of  the  lower  part, 
and  the  general  appearance  of  the  fallen  tower, 
which  was  broken  in  two  just  above  the  cone, 
and  presented  an  almost  clean  square  cut  below 
the  cone,  resembled  the  sudden  smashing  of  the 
lower  part  of  a  high  glass  cylinder,  and  the  vertical 
drop  and  then  toppling  over  of  the  upper  part. 
The  gujs  may  have  had  some  effect  in  maintain- 
ing the  structure  in  a  vertical  position  for  a 
moment  after  the  plates  in  the  lower  part  had 
given  way.  These  plates,  it  is  said,  were  defective, 
and  could  not  have  stood  any  considerable  test  for 
tensile  strength. 

— The  exports  of  printed  books  from  the  United 
Kingdom  during  the  first  six  months  of  the  current 
year  show  an  increase  in  quantity,  but  a  decrease 
in  value.  The  totals  are  64,299  hundredweight, 
valued  at  £496,768,  as  against  52,868  hundred- 
weight, valued  at  £616,266,  in  the  corresponding 
period  of  last  year. 

—  A  report  on  the  newspapers  of  the  world  has 
recently  been  laid  before  the  Imperial  German  diet. 
Jt  would  appear  that  there  exist  84,000  newspapers, 
the  total  issues  of  which,  during  the  year,  amount 
to  692,000,000.  Of  these,  19,000  papers  appear  in 
Europe,  12,000  in  North  America,  776  in  Asia,  and 
609  in  South  America  ;  16,600  are  in  the  English 
language,  7,800  in  German,  8,860  in  French,  and 
about  100  in  Spanish. 

—  It  will  be  remembered  that  Francis  R.  Brooks, 
formerly  a  student  at  Harvard,  commenced  suit 
against  the  authorities  of  that  university  to  recover 
fifty  thousand  dollars  damages  for  injuries  which 
he  received  at  the  bursting  of  a  retort  containing 
sulphuric  acid,  which  occurred  during  some  ex- 
periments being  made  before  the  class  last  spring. 
The  defendants  have  just  filed  their  answer,  in 
which  they  charge  the  plaintiff  with  lack  of  care, 


negligence,  disobedience,  and  neglect  of  instruc- 
tions. 

—  In  the  winter  of  1884  a  fatal  case  of  typhoid- 
fever  occurred  in  Brooklyn  in  a  house  the  plumb- 
ing of  which  was  in  a  defective  condition.  The 
widow  of  the  deceased  has  commenced  suit  against 
the  owner  of  the  house  to  recover  five  thousand 
dollars  for  the  loss  of  her  husband,  on  the  groimd 
that  the  disease  was  contracted  from  the  sewer 
through  the  defective  house-drains. 

—  Dr.  Hesse  of  Leipzig  finds  that  bakers  are 
especially  liable  to  suffer  from  decayed  teeth,  and 
explains  it  by  the  lodgement  of  the  dust  from  the 
flour  in  the  teeth,  where  it  undergoes  acid  fermen- 
tation. 

—  Dr.  Foster  Pratt,  in  the  Medical  record^ 
estimates  that  our  foreign-bom  population  fur- 
nishes the  great  proportion  of  our  criminal  and 
diseased  population.  In  1860  they  constituted  one- 
tenth  of  the  population,  and  furnished  one-seventh 
of  the  insane  ;  in  1880  they  formed  one-seventh  of 
the  population,  and  furnished  one-third  of  the  in- 
sane. The  proportion  of  msane  to  the  sane  among 
natives,  in  1880,  was  1  to  662 ;  among  foreign-bom, 
1  to  260.  He  considers  that  the  country  is  being 
loaded  down  with  the  defective  classes  of  Europe, 
and  l)elieve8  that  the  matter  is  of  so  much  impor- 
tance as  to  demand  serious  attention. 

—  Koch*s  museum  of  hygiene  in  Berlin  has 
been  opened. 

—  One  of  the  methods  employed  for  the  detec- 
tion of  defects  in  the  sewer-pipes  of  houses  is  by 
introducing  the  oil  of  peppermint,  diluted  with 
water,  into  the  pipes,  preferably  on  the  roof  of 
the  house,  where  the  soil  or  waste  pipes  terminate, 
and  to  search  within  the  house  for  the  odor  of  the 
peppermint,  which  will  be  detected  at  or  near  the 
point  where  the  defect  exists.  The  Sanitary  engi- 
neer figures  and  describes  an  apparatus  consiBting 
of  a  receiver,  a  rubber  ball  or  bellows,  and  rub- 
ber tubing,  by  means  of  which  the  test  solution 
can  be  injected  into  the  waste-pipes  of  the  house 
in  which  defects  are  suspected  to  exist.  How 
this  works  practicaUy  we  do  not  know,  but  it  cer- 
tainly has  some  advantages  over  the  old  method, 
for,  as  is  often  the  case,  the  pipes  have  no  open- 
ing at  the  roof,  or  other  convenient  place,  into 
which  the  solution  can  be  poured.  The  tubing  of 
the  apparatus  we  here  refer  to  can  be  passed  into 
th  soil-pipe  through  the  trap,  and  the  peppennint 
then  injected. 

—  Cholera,  whose  presence  in  Hungary  we  had 
occasion  to  chronicle  some  time  ago,  appears  to  be 
still  raging  in  that  and  neighboring  countries. 
But  one  case  has,  so  far  as  is  announced,  occurred 
in  Vienna ;  but  of  its  true  nature  there  is  no 
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doubt.  At  Szegedin,  in  the  first  nine  days  of  its 
existence,  284  persons  had  been  attacked,  of  which 
number  124  had  died.  In  Trieste  in  one  week 
there  were  70  cases,  of  which  39  were  fatal.  The 
disease  has  existed  in  tbis  city  certainly  since 
June,  during  which  time  it  has  attacked  859  per- 
sons, 271  of  whom  have  succumbed.  The  disease 
has  also  ravaged  Istria,  having  had  since  July,  in 
that  province  alone,  662  victims,  with  868  deaths. 
The  appearance  of  this  malady  in  Buenos  Ayres 
seems  to  be  well  authenticated,  and  some  of  the 
southern  ports  of  our  own  country,  notably  Gal- 
veston and  New  Orleans,  which  are  in  commercial 
intercourse  with  that  coimtry,  have  already  insti- 
tuted a  quarantine  against  it.  It  is  said  that  there 
are  a  number  of  vessels  due  in  these  two  ports 
from  Buenos  Ayres  about  Christmas. 

—  The  St.  Petersburg  Oriental  review  of  Nov. 
4  says  that  the  eminent  Mongolian  explorer 
Potanin  returned  safely  on  the  22d  of  October  to 
the  Siberian  frontier  town  of  Kiachta,  after  an 
absence  of  three  years  spent  in  the  exploration  of 
Mongolia  and  China.  Throughout  his  long  and 
diflScult  journey,  Mr.  Potanin  was  accompanied 
by  his  wife.  The  ex^^ition  was  undertaken 
by  order  and  at  the  expense  of  the  Imperial 
Russian  geographical  society ;  and  the  Oriental 
review  says,  **  We  expect  the  richest  and  most  valu- 
able results  from  this  scientific  exploration  of 
China  and  Mongolia. 

—  The  meeting  of  the  next  oriental  congress  has 
been  postponed  until  1890.  The  executive  com- 
mittee of  the  congress  is  preparing  a  memorial, 
which  will  be  signed  by  the  Archduke  Renter,  to 
the  trustees  of  the  British  museum  and  the  British 
secretary  of  state  for  home  affairs,  praying  that 
a  bill  be  introduced  into  parliament  empowering 
the  museum  to  lend  the  oriental  manuscripts  in  its 
possession  to  foreign  aavanta, 

—  The  physical  hydrographic  field-work  of  the 
coast  survey  in  New  York  bay  and  harbor  has 
closed  for  the  season,  and  Professor  Mitchell 
is  now  at  the  home  ofiice  working  up  his  notes. 
The  computations  of  pendulum  work  of  Lieuten- 
ant Greely's  party  at  Lady  Franklin  Bay  are  ex- 
pected to  be  completed  by  Dec.  1.  The  coast 
survey  report  for  1885  will  be  ready  for  distribu- 
tion about  Jan.  1.  It  contains  a  number  of  val- 
uable appendices,  among  them  *  The  magnetic  dip 
intensities,'  by  C.  A.  Schott,  and  •The  currents  and 
temperatures  of  the  Gulf  Stream,'  by  Lieut.  J.  E. 
Pilsbury,  U.S.N.  Owing  to  the  lack  of  funds  to 
prosecute  the  topographic  work  in  California,  all 
operations  there  will  be  closed  for  the  season 
about  Dec.  15. 


LETTERS    TO    THE    EDITOR. 

U*Corre9pondenU  are  re^uuud  to  be  at  hrUf  as  poetibit.    Tkm 
writer'M  name  (a  in  ail  catet  reouired  a§  procfCffgoodfaiiM. 

Laws  ag^ainst  quacks. 

My  attention  has  been  called  to  an  editorial  note 
on  p.  447  of  Science  (viii.  No.  198),  in  whidi, 
apropos  of  a  recent  arrest  of  one  violating  the  law 
regulating  the  practice  of  medicine  in  this  state,  in- 
justice is  done  to  the  Medical  society  of  the  conntj 
of  New  York. 

I  assume  that  this  injustice,  which  seema  to  have 
arisen  out  of  a  misapprehension  both  of  the  law  and 
the  facts  of  the  case,  was  of  course  unintentional, 
and  that  yon  will  give  equal  publicity  to  the  state- 
ment of  the  counsel  of  that  society,  who  caosed  the 
arrest,  and  was  successful  in  the  action,  which,  aa 
you  said,  was  brought  against  him  for  damages. 

The  part  of  your  note  to  which  I  except  runs  as 
follows :  '*  It  is  absurd  as  a  matter  of  common  sense 
that  registration  in  one  county  should  not  be  suffi- 
cient, rather  than  that  a  man  should  be  required  to 
register  in  all  the  counties  of  the  state  if  he  desires 
to  practise  in  them;  and,  as  appears  from  an  un- 
written opinion  given  by  two  judges  of  the  supreme 
court  of  this  state,  it  is  equally  absurd  as  a  matter  of 
law."    As  to  the  absurdity,  from  the  stand-point  of 
common  sense,   of  requiring   registration   in  every 
county  in  which  a  physician  regularly  practises.  I 
venture  to  differ  with  you  :  that  is  a  mere  matter  of 
opinion.     The  object  of  the  law  is  to  provide  in 
every  county  a  list  of  physicians  regularly  practising 
therein,  for  the  information  of  the  public  and  the 
protection  of  physicians  against  prosecution.     The 
construction  you  give  the  law  would  necessitate  the 
examination  of  the  records   in  the   offices  of  sixty 
county  clerks,  before  any  prosecution  could  be  com- 
menced ;  and  you  might  with  as  much  justice  declsre 
it  a  hardship  to  require  a  judgment  to  be  docketed  in 
every   county  in  which  it  is  to  be  enforced.    The 
only  theory  on  which  it  is  absurd  to  require  a  phy- 
sician moving  from  one  county  to  another  to  register 
in  the  latter,  is  this  :  that  the  act  of  registration  per 
se  has  some  saving  grace  whereby  a  physician  who 
performs  it  becomes  wiser  and  more  skilful  in  his 
calling.     But,  unless  registration  is  analogous  to  bap- 
tism, I  fail  to  see  the  absurdity  you  declare  exists ; 
although  I  readily  admit  that  a  state  registration  law, 
like  that  provided  for  in  the  medical  act  of  Great 
Britain,  would  be   a  great  improvement  over  the 
present  clumsy  system.    The  second  part  of  your 
sentence,  however,  is  a  statement,  not  of  opinion, 
but  of  fact,  and  is  absolutely  incorrect.     No  judge 
or  judges  in  this  state    have    rendered  any  such 
opinion  as  yon  mention.     On  the  contrary,  four  years 
ago,  in  the   case  of  Hayes  vs.  Webster,  —  an  action 
against  the  president  of  the  county  society  for  mali- 
cious prosecution  in  causing  the  arrest  of  a  practi- 
tioner registered  in  Queens  county,  —  Judge  Freed- 
man,  of  the  superior  court  of  this  city,  directed  a 
verdict  for  defendant  on  the  ground  that  aot  only 
was  the  arrest  on  probable  cause,  but  that  it  was 
President  Webster's  duty  to  make  it.     In  the  case 
against  myself,  to  which  you  refer,  Judite  Lewis  of 
the  supreme  couit  directed  a  verdict  in  my  favor  on 
the  plaintiff's  own  testimony,  upon  the  same  grounds. 
The  criminal  courts  have  held  in  the  same  way      In 
Texas,  under  a  statute  like  ours,  the  court  uf  appeab 
has  held,   that,   on    removal    from    one  county  to 
another,  a  physician  must  register  anew.     The  court 
said,  '*The  object  of  the  law  was  to  protect  the 
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people  a^iost  cbarlataos  mod  qoacki.  To  attain 
this  purpose  most  effectually,  no  better  plan  coald 
have  been  devised  than  to  require  that  the  people,  at 
least,  should  be  notified  in  advance,  or  have  at  their 
command  the  means  of  notifyinfj^  themselves,  of  the 
authority  and  quiliRcations  of  those  proposing  to  en- 
gage in  a  profession  so  nearly  affecting  the  lives  and 
health  of  themselves  and  families  Without  some 
such  notice  and  information,  the  law  would  become 
entirely  nugatory'^  (Milliard  vs.  The  state,  7  Tex. 
appeals  69).  The  clerk  of  Eing«  county  in  this  mat- 
ter is  a  law  to  himself.  There  is  no  decision  to  sus- 
tain his  position,  and  I  have  his  admission  that  what 
you  call  *an  opinion'  is  not  an  opinion  in  any  legal 
sense  of  the  term. 

One  word  as  to  the  facts  in  the  case  you  refer  to. 
A  notice  calh'ng  1  he  attention  of  the  person  arrested 
to  the  law  was  mailed  him,  and  another  was  sent  to 
his  house.  No  reply  was  received  to  either.  A 
^sandwich  advertisement*  paraded  Broome  Street, 
calling  attention  to  the  'Live and  let  live  dispensary' 
cou'lurted  in  his  name.  It  is  true  he  was  locked  up 
for  fifteen  minutes,  but  owing,  I  was  told,  to  his 
conduct  in  the  court.  His  entire  detention  did  not 
last  three  hours.  I  consented  to  his  discharge  when 
I  found  that  he  was  techuically  able  to  obey  the  law. 
He  claimed  to  have  offende*]  through  ignorance,  and  I 
accepted  hi*  statement  without  thoroughly  believing 
it.  I  could  have  convicted  him.  He  rewarded  my 
leniency  by  bringintr  his  absurd  suit,  that  had  no 
chanc<^  of  success.  He  admitted,  on  croM-examina- 
tion,  that  his  verified  complaint  did  not  truly  and 
fully  state  the  facts  of  his  arrest  and  the  charge 
against  him. 

I  have  written  at  some  length  because  you  have 
been  evidently  misled.  It  is  not  possible  for  you  to 
find  an  instance  —  I  will  not  say  of  a  reputable  prac- 
titicner  —  of  a  person  technically  qualified  to  practise 
phynic.  or  able  to  so  qualify,  who  has  been  improperly 
prosecuted  by  the  society.  What  has  been  done 
during  the  year  by  them  appears  in  their  annual  re- 
port. W.  A.  PUBRIKOTOir. 
New  Tork,  Not.  99. 

[The  letter  which  we  print  above  comes  too  late  to 
enable  us  to  ascertain  whether  the  case  to  which  our 
correspondent  refers  in  the  next  to  the  last  paragraph 
of  his  letter  is  the  same  as  the  one  to  which  we  had 
reference  in  the  editorial  on  p.  447  of  Science  (viii. 
No.  198):  but  we  shall  immediately  investigate  it, 
and,  if  any  injustice  has  been  done  in  the  matter,  it 
shall  be  rectified.  The  facts  as  stated  by  us  were 
received  from  the  physician  himself,  and  we  have 
known  him  for  many  years  as  a  reputable  praoti- 
tioner  and  a  graduate  of  one  of  the  best  medical  ool. 
legos  iu  the  country.  In  reference  to  the  *  opinion,* 
we  do  not  know  exactly  how  formal  a  declaration 
must  be  to  make  it  *  legal  ;*  but  there  is  in  the  office 
of  the  county  clerk  of  Kings  county  a  memorandum, 
made  by  the  clerk  in  his  official  book  of  registration, 
that  on  a  given  date,  which  we  do  not  now  recall, 
iu  the  year  1885,  Justices  Cnllen  and  Bartlett  of  the 
supreme  court,  on  an  application  for  advice  by  the 
clerk,  gave  it  as  their  opinion  that  it  was  absurd  that 
a  physician  should  be  expected  to  register  in  every 
county  of  the  state,  and  that  opinion  has  been  the 
guide  of  the  county  clerk  in  the  matter.  We  regret 
that  we  are  unable  to  give  the  exact  language  of  this 
opinion  by  reason  of  lack  of  time,  but  will  do  so  in 
our  next  issue.  —  Ed.] 


The  teaching:  of  natural  history. 

Referring  to  your  last  issue,  '  A.  Reader's '  diffi. 
culty  seems  to  be  that  he  looks  upon  the  scientific 
name  of  an  object  as  an  end-in-itself ;  and,  if  I  were 
to  respond  to  his  invitation  to  turn  instructor  in 
natural  history  for  his  special  benefit,  I  should 
roughly  counsel  him  (for  he  is  evidently  an  old  sin- 
ner),  first  of  all  to  let  names  altogether  alone.  As, 
however,  this  is  my  first  essay  in  teaching,  I  may  be 
quite  at  fault,  and  perhaps  am  leaning  too  much  on 
my  own  experience,  when,  after  three  years  of  work- 
ing  by  myself  on  the  name-plan,  and  thinking  I 
knew  a  precious  bit  of  entomology,  I  was  brought  to 
a  dead  halt  by  Agassiz,  who  gave  me  the  outside  of 
one  dead  fish  to  stare  at  for  three  long  days,  and 
afterwards  some  hundreds  to  describe  and  classify 
without  any  books  and  without  any  names.  Letters 
and  numerals  were  enough  for  that ;  and  not  till  the 
work  was  done  did  I  know  what  other  people  called 
these  fish,  otherwise  than  that  Agassiz  used  the  single 
word  *  Haemnlon '  for  them  all,  used  simply  as  '  fish  * 
might  be,  —  as  a  mere  convenience.  Needless  to 
say  that  I  returned  to  entomology  with  a  different 
and  a  more  humble  spirit.  Looking  as  I  do  upon 
that  lesson  as  my  set-off  in  science,  I  may  be  giving 
it  a  too  universal  application,  for  I  have  had  no  ex- 
perience  in  actual  teaching ;  still,  if  I  were  to  sum 
up  my  own  conviction  as  to  the  proper  method  of 
teaching  in  natural  history,  it  would  be  :  specimens 
rather  than  (but  not  necessarily  without;  books; 
relationship  rather  than  (but  not  necessarily  exclud- 
ing)  names. 

Now,  to  apply  this  to  the  little  book  (French's 
*  Butterflies  *)  which  seems  to  have  sprung  this  dis- 
cussion on  a  suffering  public,  and  is  thereby  pretty 
well  advertised.  How  much  does  it  help  a  student 
to  understand  the  relationship  of  our  butterflies? 
There  are  three  ways  of  doin^  this ;  1**.  By  the 
actual  arrangement  of  the  material,  a  method  which 
in  the  nature  of  things  cannot  be  avoided.  No 
reason  for  the  particular  sequence  employed  is  given. 
2^.  By  the  definition  of  the  groups.  The  arrange- 
ment  provides  for  five  families,  twelve  subfamilies  or 
similar  divisions,  and  fifty-one  genera.  Not  a  single 
one  of  the  genera  is  defined;  and,  though  short 
descriptions  are  given  of  the  higher  groups,  these 
occupy,  in  all,  scarcely  more  than  5  of  the  306 
pages  given  to  the  descriptive  part  of  the  book  ;  all 
the  rest  is  devoted  to  species.  3^.  By  analytical 
keys.  One  general  key  is  given,  and  it  occupies 
nearly  twenty-six  pages.  Tour  reviewer  called  this 
**  fairly  good,  so  far  as  the  perfect  insect  goes,*'  and 
afterwards  **  faulty,  because  largely  made  up  of  un- 
important  characters,  and  because  it  takes  no  account 
of  the  earlier  stages."  *  A  teacher  *  replies,  **  The  key 
does  trace  into  the  families,  the  genera,  and  the 
species ;  and  ill  the  families  and  genera  are  more  or 
less  fully  characterized  either  in  the  key  or  in  the 
body  of  the  work."  As  stated  above,  not  one  genus 
is  characterized  as  such  in  the  body  of  the  work : 
therefore  this  must  be  interpreted  as  saying  that  all 
the  genera  are  characterized  in  the  key.  This  is  true 
of  all  but  Melitaea  (the  names  of  Neonympha  and 
Galepholis  having  been  accidentally  omitted  in  their 
proper  place)  ;  but  let  us  see  what  the  characteriza- 
tion  amounts  to,  as  a  clew  to  arrangement  or  com- 
parative  structure.  There  are,  in  all,  443  categories 
used;  but  as  214  of  these  lead  directly  to  species 
only,  in  which  structural  differences  are  much  less  to 
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be  looked  for,  and  -which  therefore  may  be  omitted 
so  as  to  place  the  key  in  the  most  fayerable  light, 
there  remain  229,  which  lead  to  families,  genera,  and 
groups  of  species.  Now,  what  characters  are  em- 
ployed in  tiiese  higher  categories?  Will  it  be 
believed  that  there  are  only  about  one-fonrth  of  them 
which  have  the  slightest  allusion  to  a  single  struc- 
tural feature  ?  That  seventy-two  per  cent  are  alto- 
gether given  up  to  the  met'e  matter  of  the  coloring 
of  the  wings,  rarely  including  even  the  distribution 
of  this  color  in  patterns  ?  This  is  the  key  which  '  A. 
Header  *  pronounces  *■  excellent ;  *  which  subserves 
no  possible  use  as  a  guide  to  relative  structure  or 
affinities,  but  ordy  to  discover  a  name.  Its  author 
and  '  A.  Beader '  appear  to  be  afflicted  with  the  same 
i^ady.  Your  reviewer  surely  made  a  mistake  in 
calling  the  key  '  fairly  good,*  for  it  teaches  nothing 
of  the  basis  of  affinities,  which  it  might  have  been 
made  to  do  without  lessening  one  whit  its  value  in 
the  special  direction  sought. 

Samitel  H.  Sottddeb. 
Cambridge,  Nov.  26. 


Abnormal  embryos  of  trout  and  salmon. 

In  Science  observer ^  vol.  v.  No.  1,  pp.  1-8,  S. 
Garman  and  S.  F.  Denton  have  figured  and  described 
a  number  of  abnormal  embryos  of  trout  and  salmon  ; 
and,  under  the  head  of  *  Conclusions,*  offered  **  a 
few  conjectures  as  to  the  cause  and  manner  of  origin 
of  these  monstrosities.**  These  conjectures  appear 
to  merit  a  word  of  comment.  Considering  it  im- 
probable that  many  of  the  forms  described  could 
arise  by  fission,  an  attempt  is  made  to  account  for 
their  origin  at  separate  points  of  the  surface  of  the 
vitellus.  It  is  argued  that  several  spermatozoa  must 
penetrate  the  egg-membrane  at  different  points.  But 
how  can  they  accomplish  this  when  only  one  place 
— the  micropyle  —  has  been  provided  for  their 
entrance  ?  The  possibility  —  not  to  say  probability 
—  of  all  passing  through  the  micropyle  does  not 
appear  as  one  of  the  conjectures.  *  Plurality  of 
micropyles  *  is  noted  as  one  of  the  possibilities,  but 
another  hypothesis  is  urged  as  the  more  acceptable  ; 
namely,  imperfections  in  the  egg-membrane,  due  to 
premature  extrusion  of  the  eggs.  **  The  finishing 
touches  being  put  on  the  outer  covering  of  the  egg, 
the  capsule  is  most  likely  to  prove  unfinished  if  the 
eggs  are  taken  too  soon.  .  .  .  While  the  capsule 
in  maturity  may  resist  the  intrusion  of  spermatozoa, 
compelling  entrance  at  the  micropyle,  in  imperfect 
condition  the  same  capsule  would  prove  a  less  effective 
barrier  at  its  pores  or  elsewhere.**  All  this  seems  to 
be  disposed  of  by  the  well-known  fact  that  the  mem- 
brane is  formed  long  before  the  egg  is  ripe  enough 
to  develop.  It  has  been  shown  that  the  micropyle 
is  only  large  enough  to  admit  one  spermatozoon  at  a 
time,  and  the  impossibility  of  entering  the  minute 
pores  has  been  pointed  out  more  than  once. 

A  strange  assumption  underlies  most  of  these  con- 
jectures :  it  is  the  idea  that  a  spermatozoon,  without 
uniting  with  the  female  pronucleus,  can  give  rise  to 
an  embryo.  This  point  is  not  directly  asserted,  but 
taken  for  granted,  as  if  it  had  nothing  unnatural  or 
preposterous  in  it.  In  the  light  of  what  is  now 
known  of  fecundation,  such  an  idea,  to  say  the  least, 
is  wholly  untenable.  But  if  this  idea  is  dropped, 
most  of  the  *  conclusions '  are  left  completely  in  the 
air. 

That  superfetation  may  be  the  cause,  or  one  of  the 


causes,  whic^  leads  to  the  formation  of  monateiii 
has  been  mude  very  probable  by  recent  obaenrBtioiM; 
but  we  can  hardly  regurd  this  as  a  certainty  so  long 
as  such  men  as  Professor  Kupffer  maintain  that  more 
than  one  spermatozoon  is  required  for  the  normal 
fertilization  of  these  very  fish-eggs. 

As  to  the  mode  of  origin  of  monsters,  — if  I  niaj 
be  allowed  to  express  an  opinion  on  the  merits  ci 
the  various  theories  that  have  been  offered  on  the 
subject,  —  I  should  say  that  Lereboullet  and  Banber 
are  the  only  ones  who  have  succeeded  in  presenting 
views  which  are  acceptable  from  an  embryologiciu 
stand-point.    Bauber  has  dealt  with  the  subject  in 
a  very  thorough  manner,  and  has  shown  how  two  or 
more  embryos  could  arise  from  the  same  germ-ring. 
If  two  embryos  were  formed  at  opposite  sides  of  the 
ring,  their  final  position  would  be  on  opposite  sides 
of  the  egg,   with  the  heads  pointing  in  the   same 
direction,  precisely  as  represented  in  the  figures  of 
(barman  and  Denton.    We  can  hardly  do  better  than 
accept  this  view  until  something  better  is  offered  to 
replace  it.     In  supposing  themselves  limited  to  the 
alternatives  of,  1^,  fission,  and,  2^,  formation  at  dif- 
ferent germinal  centres,  these  authors  have  entirely 
overlooked  the  more  rational  mode  of  interpretation 
siiggcsted  by  Lereboullet  (Ann.  des  sc.  nat.,  1863), 
and  amplified  and  extended  by  Professor  Banber 
(yirchow*s   Arch.  f.  pathol.  anat.  Ixxi.  No.  1,^  and 
*  Primitivstreifen    und   neurula    der    wirbelthiere,* 
Leipzig,  1877).  C.  O.  WHrrnAH. 

Milwaukee,  Nov.  25. 


The  deepest  fresh 'Water  lake  in  America. 

Mr.  L.  W.  Bailey's  letter  with  the  above  heading 
{Sc%enc^,ym  p.  412),  calling  attention  to  the  extraor- 
dinary depth  of  Crater  Lake  in  Orefron,  seems  to 
indicate  that  he  regards  Lake  Temisconata,  in  the 
Province  of  Quebec  in  Canada,  as  being  an  ezcep« 
tionally  deep  fresh-water  lake.  The  subjoined  figures 
will  illustrate  to  whac  extent  this  idea  is  sustained  by 
actual  soundings  :  — 


FroBh-water 
lake. 

Height  of 

surface  above 

sea. 
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depth. 

Feet 
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Feet 
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Michigan 
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Erie 
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6,247 
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177.4 
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705 

824 
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214.9 
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796.0 
8,766.0 

BaUey. 

Lake  surrey. 
<(         If 

u                t< 
U                    i« 

(t            t« 

LeConte. 

Button. 

ForeL 

There  seem  to  be  unaccountable  discrepancies  in 
the  depths  assigned  by  different  authorities  to  the 
chain  of  lakes  lying  between  Canada  and  the  United 
States.  The  table  of  mean  depths  given  in  John* 
ston's  *  Physical  atlas '  and  in  HerscheFs  *  Physical 
geography '  must  be  erroneous.  Some  authoritiea 
give  the  maximum  depth  of  Huron  as  about  1,800' 
feet.  The  depth  of  Lake  Baikal  appears  to  be 
almost  incredible  {vide  Nature,  zvii.  p.  468). 

John  LbCohta. 

Berkeley,  CaL,  Nov.  17. 
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THE  PANAMA  CANAL,' 

The  Isthmus  of  Panama  is  the  narrow  neck  of 
land  which  connects  North  America  with  South 
America.  It  is  bounded  on  the  east  by  the  Carib- 
bean Sea,  and  on  the  west  by  the  Pacific,  extend- 
ing northwards  to  the  state  of  Costa  Rica,  and 
southwards  to  the  territory  of  Colombia  (New 
Granada). 

The  backbone  of  the  isthmus  is  formed  by  a 
prolongation  of  the  Cordilleras.  Nearing  Aspin- 
wall,  the  town  on  the  Atlantic  side,  the  country 
presents  little  variety ;  but  as  one  proceeds  to- 
wards the  interior,  the  landscape  undergoes  a 
rapid  change,  the  country  becomes  mountainous, 
and  is  cut  up  into  deep  valleys,  whose  sides  are 
covered  with  rich  tropical  vegetation. 

From  the  hydrographical  stand-point,  one  is 
struck  by  the  number  of  streams, — one  can 
scarcely  call  them  rivers, — such  as  the  Rio  Trini- 
dad and  the  Rio  Gkituncillo,  each  of  which,  dur- 
ing the  rainy  season,  has  a  volume  of  14,180  cubic 
feet  at  its  widest  part.  The  most  important  of 
these  streams,  however,  is  the  Chagres,  which, 
rising  near  the  north-west  coast,  makes  an  im- 
mense bend,  and  finally  empties  its  waters  into 
the  Caribbean  Sea.  The  volume  of  water  dis- 
charged by  the  Chagres  at  its  mouth  is,  in  sum- 
mer 460  cubic  feet,  in  winter  21,190  cubic  feet ; 
but  in  exceptional  circumstances  it  sometimes 
reaches  as  high  as  M,510  cubic  feet  per  second 
during  the  latter  season. 

The  Panama  canal  company  has  erected  an  ob- 
servatory at  Qamboa,  about  100  feet  above  the 
sea-level,  where  for  some  time  observations  have 
been  carried  on,  with  the  result  of  establishing 
the  following  meteorological  facts  :  — 

Rainy  «ea«on.    Dry  feoMti. 

Average  temperature 88*^.4  F.  89*.9  F. 

Barometric  mean. n.8B8  Inches.   S9.W8  inchea 

Hygrometrlc  mean M.  88. 

The  temperature  ranges  between  the  extremes  85*  and 

The  year  is  divided  into  two  seasons,  the  dry 
{verano)  and  the  wet  (inriertio).  The  dry  season 
continues  from  December  to  May,  the  interval 
between  it  and  the  wet  season  being  occupied  by 
the  short  but  delightful  *  St.  John's  summer '  (ue- 
ranito), 

1  From  ThM  8eoUi§k  g4ograpMc«U  magatintf  November. 


The  advantages  of  establishing  a  waterway  be- 
tween the  Pacific  and  the  Atlantic  were  recog- 
nized in  the  beginning  of  the  sixteenth  century, 
and  as  early  as  1550  four  projects  were  already 
before  the  world,  one  of  them  suggesting  a  pas- 
'  sage  by  the  Isthmus  of  Panama.  But  the  data 
were  too  vague  to  give  rise  to  the  formation  of 
any  definite  scheme.  The  geography  of  the  isth- 
mus was  practically  unknown,  and  rumor  whis- 
pered strange  and  disquieting  reports  of  an  inhos- 
pitable soil  and  dangerous  natives.  One  explorer 
succeeded  another  without  throwing  any  new 
light  on  the  matter  ;  and  the  seventeenth  century 
passed  away,  leaving  the  great  problem  still  un- 
solved. Not,  indeed,  until  1780  do  we  come  upon 
.any  thing  like  an  attempt  at  scientific  explora- 
tion. In  that  year,  however,  an  expedition  was 
organized  under  the  command  of  two  engineers, 
—  Biartin  de  la  Bastide,  a  Frenchman ;  and  Don 
Manuel  Gkdistro,  a  Spaniard.  Unfortunately, 
when  these  men  returned  to  Spain,  they  found 
the  whole  attention  of  the  nation  occupied  by 
the  political  situation  ;  and,  the  death  of  Charles 
III.  occurring  shortly  afterwards,  all  hope  of  a 
practical  outcome  of  their  researches  speedily 
vanished. 

In  1844,  a  French  engineer,  Napol^n  Qarella. 
succeeded  at  length  in  establishing  exact  data  for 
the  simultaneous  construction  of  a  railway  and 
canal  across  the  isthmus.  A  French  comftany 
was  formed  for  the  construction  of  the  railway, 
but  from  one  cause  or  another  delays  arose :  the 
directors  lacked  energv,  the  revolution  of  1848 
supervened,  and  the  work  was  finally  carried 
through  by  an  American  company. 

Convinced  of  the  importance  of  an  inter-oceanic 
canal,  America  inaugurated  a  series  of  investiga- 
tions, some  of  which  were  never  fully  carried  out, 
while  others  ended  in  failure,  more  than  one 
explorer  meeting  an  untimely  if  glorious  death 
in  the  endeavor  to  achieve  success.  The  Ameri- 
can government  itself  fitted  out  a  properly 
organized  scientific  expedition,  but  without  any 
definite  result:  the  problem  still  remained  un- 
solved. 

At  last,  in  1875,  the  Geographical  congress  at 
Paris,  to  which  were  submitted  the  various 
schemes  already  suggested,  decided  that  a  new 
and  thorough  investigation  should  be  made.  A 
society  of  exploration  was  formed,  the  necessary 
funds  were  raised,  and  two  naval  officers,  MM. 
Beclus  and  N.  B.  Wyse,  with  an  engineer,  M. 
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Celler,  were  sent  out  to  survey  the  isthmus  and 
judge  of  the  relalive  merits  of  the  various  regions 
suggested  as  suitable  for  the  constmction  of  a 
canal.  After  three  jearaof  iDceasant  toil,  tbey  re- 
turned to  Paris  to  give  au  account  of  their  mission. 
Another  congress  met  at  Paris  in  1879,  and,  after 
careful  examination  and  consideration  of  all  the 
proposed  schemes,  decided  by  a  majority  of  sev- 
enty-e^ht  that  the  canal  should  be  constmot*^ 
tietween  Aspinwall  and  Panama,  without  tunneh 
or  locks,  from  ocean  to  ocean.  The  routes  by 
Tehuantepec,  by  Nicaragua,  by  Atratoand  Napipi. 
by  Darien  (I  he  pro- 
posal of  San  Bla«), 
were,  on  the  report 
of  M.  Voisin-Bey, 
rejected  as  unsuit- 
able on  account  of 
technical  difficul- 
ties. The  cost  waa 
estimated  by  the 
commission  of  the 
congress  at  £44,- 
586,000,  exclusive 
of  the  interest  on 
the  capital  en- 
gaged. 

The  route  of  the 
new  waterway  will 
be  from  the  east 
side  of  the  Bay  of 
Limon  on  the  At- 
lantic coast,  bytbe 
valleys  of  the  Cha- 
gres,  the  Obispo, 
andtbeRioGrande 
to  the  Bay  of  Pana- 
ma, entering  the 
Pacific  near  the 
islaucls  of  Naos  and 
Clampuca.  Itstotal 
length  will  be  73 
kilometree,  or  45 
miles,  and,  like  the 
Suez  canal,  it  wilt 
be  absolutely  open  and  unobstructed  throughout. 
On  the  Pacific  side  a  dock  will  be  constructed  so  as 
to  insure  free  communicatioQ  with  the  ocean  at 
all  hours  and  all  states  of  the  tide.  The  width  of 
the  cutting  at  the  Ixittom  will  be  72  feet :  at  the 
water-level  it  will  be  104  feet  in  soil  and  105  in 
rock  :  \\»  average  dppth,  30  feet  below  the  mean 
level  of  the  oceans.  There  "ill  be  two  ports. 
Colon  and  Paaama,  and  adam  will  be  constructed 
at  Gamhoa  to  regulate  the  waters  of  the  Chagrea. 

At  Colon  or  Aspinwall  the  company  has  re- 
claimed from  the  sea  a  large  tract  of  land,  where 


a  new  town  has  been  built,  named  after  Chris* 
topber  Columbus.  The  streets  are  wide  »ad 
r^ular,  affording  free  play  to  the  freeh  sea- 
breezes  ;  and  here  a  number  of  the  offlciato  of 
the  company  are  already  located  in  oommodiom 
dwellings. 

The  cutting  of  the  canal  piesents  do  difficulty  for 
the  first  fifteen  miles  after  leaving  Col(»).  Fortbot 
distance,  as  also  from  the  sixty-second  (88^  miles) 
to  the  seventy-third  kilometre  (46  miles),  the  K^l 
consists  chiefly  of  clay  and  mud  ;  so  that  for  2U 
miles  <^ration8  may  be  carried  on  by  means 
of  dredging,  the 
cheapest  and  most 
espeditiouB  mode 
of  excavation, 
ntim  the  twenty- 
fourth  (15  maea)  to 
the  thirty-fifth  (314 
miles)  kilometre  no 
seriotts  obstacle  to 
pr<%ree8  occurs, 
but  between  the 
thirty-fifth  and 
sixty-second  kilo- 
metres it  will  be 
necessary  in  great 
measure  to  carry 
on  the  work  I^ 
means  of  dyna- 

The  port  at  As- 
pinwall is  already 
nearly  completed, 
and  that  at  Pana- 
ma presents  no 
technical  difficul- 
ties. Outside  the 
latter  there  will  be 
'  roads '  formed  by 
a  maritime  chan- 
nel, where  vessels 
may  lie  previoos  to 
entering  the  canal. 
The  left  hank  of 
this  channel  can  easily  be  made  to  comninnicat« 
by  road  with  the  Panama  railway.  At  Panama 
tbe  company  has  acquired  land  favorably  situated 
for  the  construction  of  wet  and  dry  docks,  dock- 
yards, and  warehouses,  and  aU  theadjuncts  neces- 
sary to  the  maintenance  of  sn  extensive  mercantile 
and  shipping  industry. 

From  fifteen  to  twenty  thousand  workmen, 
mostly  from  Jamaica,  Colombia,  and  the  Antilles, 
are  already  employed  on  the  canal  banks,  and  this 
number  could  easily  be  doubled.  The  construc- 
tion of  the  banks  has  been  intrusted  to  a  number 
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of  contractore,  each  of  whom  is  bound  down  to 
tiave  hU  porCinu  of  the  work  completed  within  a 
Kiven  time,  the  company  retaining  the  power  of 
breaking  the  contract  at  a  moment'e  notice  should 
the  work  prove  unsatiHtactorj.  It  is  confidently 
ex|iecle(l  that  the  canal  will  be  finished  by  the 
end  Of  18S9. 

It  only  reroaioa  for  us  now  to  consider  briefly 
tlie  importance  of  the  canal  for  the  commerce  of 
the  world  in  general.  It  is  almost  unnecessary  to 
Hjieab  of  the  Ravins  iu  time  and  money  that  will 
l>e  effected  when  the  necef»ity  for  the  lung  and 
Iierilr)UB  voyage  round  Cape  Horn  has  been  obvi- 
ated. The  followinfc  table  shows,  in  round  num- 
ber)', the  dihtance  in  miles  saved  between  various 


N.mo.«f|»rt.. 

4 

n 

i 
f 

Loudon  or  Urerpool  [o  Bui  Frau- 

UHOO 

IS 

sa.)'    s-.., 

IhinlMui  or  HaTTs  ui  VaipknUo. . 
Ifludoiiloeaudwlcii  lalands 

is  "'i  ^ 

ti.soo     now      ftioll 

IMOO        tl,T0O       11,700 

it^snn      4.100     linn 

N>w  Vurk  Id  Snu  ITaucln.'D 

Thiii  saving  of  distance  will  confer  a  great  ben- 
efit on  merchants  and  traders,  who  will  thereby 
he  enabled  to  get  their  goods  more  quickly  into 
the  market.  It  will  also  effect  such  a  saving  on 
insurance,  both  of  goods  and  shipping,  as  will 
cover  the  extra  expense  of  the  dues  levied  on  go- 
ing through  the  canal. 

Tlie  field  for  commercial  enterprise  opened  up 
to  the  world  by  means  of  the  Panama  canal  is 
immense,  I'omprising,  as  it  does,  Peru,  Chili,  <'o- 
lombin,  W.  Uexico,  California,  Oregon,  tbe  north 
of  China,  Japan,  East  Australia,  and  a  great  part 
of  Polynesia.  By  request  of  the  Interaatlonal 
congress  of  1879,  a  report  was  drawn  up  by  H. 
Levasseur,  estimating  the  future  traflSc  of  the 
new  route.  From  the  statistica  at  his  command, 
M.  Levasseur  estimated  the  total  annual  traffic  at 
seven  and  a  quarter  million  tons,  of  which  five 
and  a  quarter  million  reinesente  tbe  traffic  be- 
tween Pacific  and  Atlantic  ports ;  the  remaining 
two  millions,  that  between  Europe  and  tbe  east 
This,  however,  he  states  to  be  only  the  net  ton- 
nage, which  is  leas  than  the  groes  and  actual  ton- 
naice  by  about  a  third, —  a  not  unimportant  con- 
sideration OS  regards  the  revenue  of  tbe  canal. 
Thus,  dues  at  the  rate  of  liis.  9d.  per  ton  will  an- 


nually be  levied  on  ten  millions  aggregate  toa- 
nage  ;  and  the  company  has  an  additional  source 
of  income  in  an  immense  tract  of  land  (1,930 
square  miles)  with  all  the  minerals  it  may  contain, 
—  the  gift  of  the  Colombian  government. 

The  Panama  canal  will  have  no  prejudicial 
effect  on  the  Suez  canal :  rather  it  wlU  lie  the 
complement  of  it.  The  two  great  highways  of 
commerce  and  civilization  are  absolutely  distinct, 
and  there  can  be  no  rivalry  between  the  two 
great  maritime  canals, — that  of  the  east  and  that 
of  tbe  west.  The  Suez  canal  is  the  open  door  be- 
tween Europe  and  the  north  of  Africa,  on  the  one 
hand,  and  the  south  of  Asia  and  its  archipelago, 
on  the  other.  The  Panama  canal  opens  up  a  way  - 
for  Europe  and  America  to  carry  on  their  com- 
merce with  the  western  shores  of  tbe  great  western 
continents,  with  the  north  oF  China  and  Japan, 
and  with  Australia. 

The  commercial  revolution  effected  by  the  cut- 
ting of  the  Suez  canal  will  be  altogether  surpassed 
by  the  similar  revolution  now  about  to  be  etTected 
by  the  cutting  of  the  Isthmus  of  Panama.  The 
Suez  canal  could  only  be  used  by  steamers,  and 
when  it  was  opened  the  commercial  world  was 
not  yet  ready  for  it.  The  Panama  canal,  on  tbe 
contrary,  may  be  used  by  steamers  and  sailing- 
vesaels  alike.  The  commercial  world  is  eagerly 
awaiting  ite  opening,  and  from  the  very  first  tbe 
advantages  it  affords  will  be  gladly  seized.  H. 
AmM^  Harteau,  the  editor  of  the  Journal  dt 
Havre,  has  devoted  an  article  to  the  Panama 
canal,  in  which  he  estimates  the  number  of  tons 
that  would  have  passed  through  it  bad  it  i>een 
open  in  1884.  Founding  bis  conclusions  on  oHicial 
documents,  be  says:  — 

"  We  are  in  a  poeition  to  state  exactly  and  pre- 
cisely, without  hypothesis  and  without  exaggera- 
tion, the  amount  of  tonnage  now  pansing  between 
Europe  and  America,  Asia  and  Oceania,  three- 
fourths  of  which  must  go  round  by  Cape  Horn  or 
the  Cu.'pe'ot  Good  Hope,  a  dolour  which  the  open- 
ing of  the  Panama  canal  will  hencef<«ward  ren- 
der unneceesary.    Tbe  total  tonnage  Is  as  fol- 


1.    B«tvecD  Europvaml  Uie  Paclflocoasta....S,STO,771  to 
t.    Betoeea  Europe  and  Australia,  Ooaania, 

MalaTiia,  and  tti>  l>bmppine  iBlanda  ...1,0IM,TH 
S.    BstweauttaD  [Iniled  SlMMUid  tbaabore 
reslDiu  (flioapl  Sau  Pranolsoo),  twsldes 
India,  China,  and  Jftpan ..Ifil9,440 


Total 8,e«>,ee8lonfc 

6,886,968  tons  in  1884  repreeenta  8,689,840  in 
1888,  the  average  increase  of  tonnage  being  six  pet 
cent  per  annum.  Eight  and  a  half  million  tons, 
paying  dues  at  tbe  rate  of  ISs.  6d.  per  ton,  wouM 
give  a  revenue  of  £6,8IS,000,  exclusive  of  tbe  in- 
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come  derived  from  the  company's  land,  paesenger 
dues,  etc. 

'*  In  this  estimate,"  continaes  M.  AmkAkiQ  Mar- 
teau,  **not  having  full  statistics,  we  have  taken 
no  account  of  the  present  and  future  trade  of 
the  Atlantic  ports  of  South  America  and  the  An- 
tilles, with  all  parts  of  the  Pacific,  which  cannot 
be  reckoned  at  less  than  half  a  million  tons. 
Neither  have  we  attempted  to  estimate  the  in- 
crease of  European  and  North  American  tonnage 
which  must  result  from  the  impetus  given  to  the 
trade  with  the  Pacific  and  Oceania,  and  which 
probably  would  not  amount  to  less  than  an  addi- 
tional one  or  two  million  tons.*' 

The  aggregate  tonnage,  therefore,  that  will  an- 
nually paAS  through  the  canal  must  be  reckoned  at 
about  eleven  or  twelve  million  tons.  Tbe  cost  of 
the  canal  is  estimated  at  about  £00.000,000,  and 
the  interest  due  annually  to  share  and  bond-hold- 
ers amounts  to  £3,000,000. 

Ferdinand  de  Lesseps. 


A  PLEA  FOR  THE  SENSE  OF  SMELL. 

The  division  of  the  five  senses  into  higher  and 
lower  has  carried  with  it  both  a  moral  and  an 
aesthetic  implication.  While  it  is  granted  as  a 
general  proposition  that  sight  and  hearing  have 
been  the  aesthetic  educators  of  our  race,  yet  at 
various  times  have  attempts  been  made  to  rescue 
one  or  other  of  the  remaining  senses  from  the 
aesthetic  degradation  to  which  they  were  con- 
signed. The  aesthetic  value  of  the  tactile-mater 
group  of  sensations  is  deduced  from  the  educa- 
bility  of  the  blind  as  regards  artistic  conceptions. 
That  taste  and  smell  play  a  real  and  worthy  role 
in  aesthetic  life  is  the  claim  of  every  epicure. 
The  very  word  which  we  use  to  denote  artistic 
appreciation,  '  taste,'  owes  its  origin  to  this  class 
of  sensations.  A  recent  writer  ^  in  this  field  urges 
the  claim  that  the  sense  of  taste  has  no  right  to 
the  aesthetic  position  it  occupies,  and  that  it  has 
usurped  the  place  that  of  right  belongs  to  smell. 
The  question  discussed  is  that  of  the  'gastronomic 
value  of  odors.'  The  point  of  view  can  be  most 
briefly  described  as  epicurean.  The  thesis  is,  that 
the  pleasures  of  the  table  usually  assigned  as 
'  matters  of  taste '  are  really  *  matters  of  smell.' 

Taste  and  smell  have  all  along  acted  in  such 
close  association,  —  have,  so  to  speak,  gone  to  the 
same  school,  learned  the  same  lessons,  enjoyed 
the  same  pleasures,  and  suffered  the  same  pains, 
—  that  they  have  almost  come  to  be  regarded  as 
one  sense  :  only  by  special  artificial  means  do  we 
fully  realize  their  dual  nature.  That  a  blindfolded 
person,  clasping  his  nose  tightly,  will  not  be  able 
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to  distinguish  between  beef,  mutton,  Teal,  or  poric 
will  be  similarly  confused  by  bits  of  ohicken. 
turkey,  and  duck,  etc.,  is  a  familiar  ezperienop. 
Apart  from  the  different  kinds  of  feeling  which 
these  food-stuffs  produce  in  the  mouth,  they  are 
distinguished  by  smell  alone.    Hence,  to  get  the 
real  pleasure  of  eating,  one  must  smell  the  food. 
True,  society  discountenances  this  proceeding  if 
done  in  the  ordinary  way  :  but,  says  Mr.  Fincks, 
there  is  a  second  way  of  smelling  not  usoally 
recognized  except  unconsciously  by  gastronomista ; 
viz.,  by  exhaling  through  the  nose.    In  indinary 
expiration  the  air  does  not  touch  the  olfactory 
region  of  the  nostril ;  but  by  a  special  effort  the 
air  laden  with  all  the  perfumes  that  make  up  the 
epicure's  paradise  can  be  turned  into  that  direc- 
tion.   On  this  depends  the  art  of  eating.     There 
are  great  individual  differences  in  the  power  of 
accomplishing  this  result,  and  perhaps  color-blind- 
ness has  its  analogy  in  smell.    On  the  other  hand, 
gastronomic  practice  for  smell  is  as  essential  as 
artistic    training  for  color.     In  both  cases  the 
teaching   is    largely    unconscious,  and    instinct 
points  out  the  best  method  of  enjoying  food.     The 
mistake  is,  that  we  call  every  mouth-sensation  a 
taste,  and  do  not  analyze  it  physiologically. 

Taste  is  a  very  meagre  sense :  at  best  we  dis- 
tinguish six  kinds,  —  alkaline,  metallic,  bitter, 
sour,  sweet,  and  saline.  The  first  two  have  no 
gastronomic  value ;  salt  is  at  best  '  that  whi^h 
spoils  the  soup  if  it  isn't  put  in,'  and  is  not 
relished  for  its  own  sake  ;  while  a  taste  for  bitter 
is  a  morbid  craving  for  contrast,  at  which  the 
unsophisticated  tongue  of  children  would  revolt. 
Even  sour  and  sweet  must  be  allied  with  fra- 
grance, to  yield  much  pleasure.  What  we  call 
sour  is  usually  a  combination  of  tastes,  smells, 
and  touches.  We  distinguish  one  sour  from 
another  by  the  accompanying  odor.  Sweetness  is 
the  *  only  original  and  genuine '  pleasure  of  the 
overrated  sense  of  taste.  Yet  even  here  the 
pleasure  would  be  small  if  smell  did  not  aid. 
**  Were  taste  alone  to  be  considered,  confectioners 
might  as  well  close  their  shops,  and  leave  the  sale 
of  sugar  to  grocers."  No  one  cares  much  for 
plain  sugar  :  even  children  soon  learn  to  prefer 
candy  ;  i.e.,  flavored  sugar. 

"  A  few  gifted  mortals,  known  as  epicures,  have 
had  an  instinctive  knowledge  of  the  importance 
of  odors,  and  the  same  is  true  of  a  few  original 
and  immortal  cooks."  The  two  main  obstaclea 
to  the  recognition  of  the  gastronomic  reform  em- 
bodied in  the  principle  that  the  object  of  cookery 
is  to  develop  the  **  countless  delicious  perfumes 
latent  in  the  raw  material  of  food,  or  to  add 
others  when  the  food  is  deficient  in  natural  fla- 
vor," are  the  *<  amazing  gastronomic  indifference 
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of  mankind  "  and  the  "  notion  that  there  is  some- 
thing unrefined  in  the  undisguised  enjoyment  of 
a  meal."  The  cure  for  the  first  is  a  right  educa- 
tion ;  the  second  is  a  relic  of  asceticism  shown  at 
its  worst  in  the  superstition  that  it  is  exquisitely 
refined  and  feminine  for  a  girl  to  have  no  appe- 
tite. Epicures  are  healthy  because  they  '  live  on 
the  quintessence  of  food '  by  constantly  breathing 
through  the  nose.  The  epicure's  habit  of  retain- 
ing this  pleasure  as  long  as  possible  leads  to  slow 
eating  and  complete  mastication.  Odors  stimu- 
late the  flow  of  saliva  and  the  other  alimentary 
juices,  and  thus  a  gastronomist  will  never  be  a 
dyspeptic.  Epicureanism  is  not  gluttony  :  it  is  the 
ability  to  get  pleasure  out  of  commonplace  foods. 
He  may  prefer  **  canvas-back  duck  to  roast 
goose/*  but  *'he  alone  knows  what  an  oriental 
rose-garden  of  magic  perfumes  may  be  found  in 
the  simplest  crust  of  whole- meal  or  graham  bread 
and  butter." 

In  this  strain  Mr.  Fincks  develops  the  science  of 
eating  and  of  cooking,  and  applies  its  principles 
to  several  important  classes  of  food-stuffs.  He 
even  proposes  a  new  industry  ;  namely,  of  so 
feeding  poultry  and  other  animals  as  to  produce 
a  special  brand  of  meat  with  original  nuances  of 
flavor.  And  finally  he  promises  us  that  the  rec- 
ognition of  the  royal  position  of  smell  in  the  gas- 
tronomic hierarchy  would  bring  about  an  increase 
of  twenty  per  cent  or  more  in  the  average  health 
and  happiness  of  the  community. 

The  notorious  Jaeger  holds  that  the  soul  is  a 
smell :  we  have  now  been  given  reasons  for  be- 
lieving that  smell  is  at  the  least  the  breath  of  life. 
J.J. 

A  RECENT  CONTRIBUTION  TO  THE  DIS- 
CUSSION OF  HYPNOTISM. 

The  French  psychologists  seem  to  be  making 
their  own  the  study  of  whole  groups  of  mental 
phenomena.  Of  late  years,  almost  all  the  valua- 
ble contributions  to  the  subject  of  hypnotism,  and 
all  phenomena,  have  come  from  them.  In  fact, 
they  have  discovered  so  many  new  and  striking 
facts,  that  almost  all  the  old  generalizations  have 
been  overthrown,  and  the  multiplicity  of  facts 
has  hardly  as  yet  been  digested  .into  any  new 
theory.  One  of  the  most  interesting  of  recent  dis- 
cussions is  that  of  Burgson  in  the  November  num- 
ber of  the  Revue  philo9ophique.  It  is  valuable  not 
only  for  the  new  light  thrown  upon  some  of  the 
most  mysterious  phenomena  of  hypnotism,  but 
for  the  suggestions  which  it  offers  to  a  study  of 
the  whole  complex  field  of  *  thought -transfer- 
rence.' 

From  time  to  time  there  have  lieen  reports  of 
hypnotic  persons  who  could  see  through  opaque 


objects,  tell  what  was  going  on  at  a  distance,  etc. 
The  case  of  some  boys  who  could  tell  the  title  of 
the  chapter  at  the  head  of  a  page,  or  the  number  of 
the  page,  when  a  book  was  opened  but  was  held 
with  its  cover  towards  them,   was  reported  to 
Burgson.    Upon  trying  it,  he  found  that  one  of 
the  boys  told  correctly  at  least  every  other  time 
what  was  required.     Some  experimenters  would 
have  stopped  short  with  this,  and   would  have 
heralded  abroad  a  remarkable  case  of  telepathic 
action.     But  Burgson  continued  experimenting. 
He  noticed  three  things.     When  the  hypnotized 
subject  was  asked  how  he  knew,  for  example,  the 
figures  of  a  page,  he  replied  that  he  saw  them  ; 
and  when  he  was  asked  to  touch  the  back  of  the 
book,  instead  of  touching  the  cover,  he  put  his 
hand  under  and  touched  the  open  page.     Another 
fact  was,  that,  when  the  boy  did  not  guess  right 
the  first  time,  he  would  often  correct  it,  if  the 
book  were  moved  a  few  inches  nearer  or  farther 
from  the  eye  of  the  operator.     The  third  thing 
was,  that  the  figures  were  often  read  reversed,  as 
218  for  812.     This  suggested  to  the  operator  that 
the  patient  seemed  to  tie  reading  as  if  in  a  mirror, 
and  he  began  to  wonder  if  it  were  possible  that 
the  latter  read  the  figures  or  word  as  reflected  in 
the  cornea  of  himself,  the  operator.    Simple  ex- 
periments revealed,   that,   if  the  operator's  eyes 
were  closed  as  soon  as  the  figure  had  been  seen, 
the  patient  was  rarely  successful ;  that  the  atti- 
tude which  gave  the  best  chance  for  the  forma- 
tion of  a  distinct  image  was  that  in  which  the 
guess  was  mo^t  uniformly  successful ;  and  that 
the  correctness  of  the  guess  decreased  as  the  light 
was  changed  so  as  lo  obscure  the  reflection.    The 
image  in  the  cornea  could  not  be,  however,  more 
than  .1  mm.  in  size.     In  spite  of  the  well-attested 
hyperaesthesia    of  organs  in  hypnotic  subjects, 
there  might  be  some  doubt  of  an  ability  to  see 
any  thing  so  small.     Experiments  were  then  tried 
with  a  view  to  deciding  this  point.    The  most 
satisfactory  consisted  in  giving  the  subject  a  pre- 
pared section  of  an  orchid  the  cells  of  whose  tissue 
were  only  .06  mm.  in  diameter,  and  telling  him  to 
draw  the  same.      With  microscopic  flneness  of 
vision  this  was  done. 

It  only  remained  to  see  if  the  hypnotic  patienfs 
power  of  forming  conclusions  from  very  subtle 
and  ordinarily  imperceptible  signs  was  confined 
to  cornea-reading.  It  was  easily  proved  that  it 
was  not.  The  operator  hypnotized  the  subject 
Bitting  before  him,  and  then  made  the  latter  t>e- 
lieve  that  he  was  one  with  the  operator,  so  that 
whatever  affected  him  would  also  affect  the  sub- 
ject. Then  a  third  person,  standing  behind  the 
operator,  pricked  some  part  of  the  latter,  gener- 
ally a  part  of  his  band  held  behind  bia  hack,    The 
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subject  would  then  locate  the  spot  where  pain  was 
felt  in  himself,  and  was  correct  even  to  a  very 
narrow  and  definite  limit.  It  seemed  a  wild  guess 
to  suppose  that  he  formed  his  judgments  from  the 
small  portions  of  the  movements  of  the  armn  only 
of  the  third  person,  which  were  visible  to  him  ; 
and  yet  further  experiment  showed,  that,  if  a 
screen  were  placed  so  that  he  oould  not  see  any  of 
the  movements  of  this  third  person,  his  ability  to 
locate  entirely  disappeared.  Experiments  some- 
what similar  showed  that  the  patient  could  tell 
what  word  the  operator  was  writing,  «imply  by 
the  general  movements  of  the  arms  of  the  latter. 

Burgson  himself  calls  attention  to  these  experi- 
ments more  as  evidences  of  what  he  terms  uncon- 
scious deception  on  the  i)art  of  the  hypnotized 
subject,  than  for  other  reasons.  He  calls  atten- 
tion, however,  to  the  necessity  of  repeating  those 
experiments  of  the  English  members  of  the  Society 
of  psychical  research  which  seemed  to  point  to 
mind-reading  pure  and  simple.  The  average 
literary  man  who  handles  these  latter  facts  does 
not  seem  to  be  aware  of  the  great  objection  which 
holds  against  them  Fcientifically.  Absolutely  the 
only  way  hitherto  known  of  mental  communica- 
tion is  the  expression  of  an  idea  through  physical 
media,  and  the  retranslation  of  this  back  into  a 
mental  state.  Mind-reading  pure  and  simple  does 
away  with  the  intervening  physical  medium  of 
expression.  It  is  a  fact  of  a  different  order  from 
any  now  known.  If  it  can  be  shown  that  what 
really  takes  place  in  these  cases  is  cornea- reading, 
or  some  similar  occurrence,  the  facts  are  re- 
duced to  those  of  the  same  order  as  ordinary  mind- 
reading  or  muscle-reading,  and  they  admit  of  a 
scientific  explanation. 

But  these  experiments  also  afford,  as  it  seems 
to  me,  the  most  conclusive  evidence  yet  offered  of 
the  law  laid  down  by  Helmholtz,  that  the  exist- 
ence of  a  sensation  is  always  neglected  in  behalf 
of  the  meaning  conveyed  by  it.  Here  the  minute 
ima^e  on  the  cornea  is  perceived,  not  as  what  it  is, 
but  as  a  series  of  two  or  three  figures  which  are  defi- 
nitely and  correctly  located  in  their  proper  spatial 
position.  There  is  in  these  experiments  no  ques- 
tion of  conscious  deceit.  The  subject  does  not 
secretly  and  consciously  perceive  the  image  on  the 
cornea,  and  then  pass  off  the  knowledge  thus 
gained  as  if  be  had  actually  seen  the  figures.  He 
himself  is  a  victim  of  the  deception.  He  thinks 
he  sees  them  on  the  book.  His  sensations,  in 
short,  are  mere  pigns  or  s\mbols,  to  which  in 
themselves  he  pays  no  attention.  He  observes 
only  the  objective  bearing,  the  information  con- 
veyed. The  proof  of  the  theory  did  not  require 
such  a  crucial  experiment  as  this,  perhaps,  and 
yet  it  is  as  striking  an  evidence  as  could  be  desired. 


But  it  also  shows  that  the  interpretation  of  the 
sensation  is  governed  by  the  conceptionB  already 
in  consciousness,  and  this  affords  a  valuable  con- 
tribution to  the  growing  theory  of  apperoeptioo. 
There  is  an  increasing  tendency  among  psycholo- 
gists to  regard  all  perceptions  as  judgments  passed 
upon  sensations  by  means  of  the  conceptions  pres- 
ent in  the  mind  at  the  time  of  their  occurrence. 
The  sensation  is  interpreted  into  harmony  with 
these  dominant  conceptions ;  so  that  we  see  not 
merely  what  is  really  there  to  see,  but  what  the 
mind  is  adjusted  to  see,  what  it  can  read  in  outof 
itself.  All  hypnotism  is  one  page  of  evidence  to 
the  influence  of  dominant  conceptions,  but  the 
present  instance  is  typical  of  the  extent  to  which 
it  may  be  carried.  It  is  to  be  hoped  that  someone 
will  carry  theexperimentB  further,  and  particularly 
see  how  far  unsuspected  cornea  and  muscle  read- 
ing has  entered  into  the  as  yet  unexplained  cases 
of  mind-reading,  so  called.  J.  D. 


VOLUNTARY  AMPUTATION  AMONG  CRAY- 
FISH. 

In  referring  to  limb-shedding  as  a  voluntary 
act  among  certain  crustaceans,  Professor  Huxley 
tells  us  in  his  'Crayfish'  that  "this  voluntary 
amputation  is  always  effected  at  the  same  place ; 
namely,  where  the  limb  is  slenderest,  just  beyond 
the  articulation  which  unites  the  basal  joint  with 
the  next.  The  other  limbs  also  readily  part  at  the 
joints ;  and  it  is  very  common  to  meet  with  cray- 
fish which  have  undergone  such  mutilation.** 
Quite  recently  (Sept.  4)  M.  H.  de  Varigny,  in  a 
very  instructive  paper  which  he  has  published  in 
the  lievue  adeniifiquc,  entitled  "'  L'amputation 
r^flexe  des  pattes  chez  les  crustaces,"  presents  us 
with  the  results  of  a  long  series  of  experiments  of 
his,  undertaken  with  the  view  of  throwing  ad- 
ditional light  upon  this  subject.  M.  Varigny 
studied  the  phenomenon  in  quite  a  variety  of 
species  and  in  several  hundred  individuals.  He 
claims  that  in  every  instance  the  amputation  is 
voluntary,  and  is  truly  an  amputation,  and  not  a 
disarticulation  due  to  the  feebleness  of  the  inter- 
articular  membrane  of  the  joint.  Much  less  is 
the  thro  wing-off  of  the  limb  ever  due  to  a 
fracture. 

Then  referring  to  the  previous  researches  of 
M.  Fredericq,  M.  Varigny  further  claims  that  this 
act  on  the  part  of  the  crustacean  will  not  only 
follow  a  direct  blow,  but  may  often  be  induced 
through  either  scratching  or  bruising  the  claw,  or 
simply  rubbing  it,  or  through  the  action  of  the 
electric  current.  Moreover,  it  is  found  that  the 
amputation  is  reflex,  and  depends  upon  the  action 
of  the  central  nervous  system,  for  when  the  latter 
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is  injured,  or  the  animal  brought  under  the  in- 
fluence of  an  anaesthetic,  it  cannot  be  performed  ; 
that  when  the  amputation  is  voluntary,  the  crab 
loses  but  little  blood,  which  is  not  the  case  when 
the  limb  is  removed  by  the  experimenter,  thus 
going  to  show  that  the  act  is  purely  a  protective 
one,  often  saving  the  life  of  the  animal  with  the 
minimum  amount  of  injury. 

The  power  to  perform  the  act  with  promptness 
varies  with  the  different  species,  and  in  any  of 
them,  when  the  animal  is  fatigued,  it  is  not  apt  to 
resort  to  it.  In  experimenting  with  vigorous 
specimens  of  Carcinus  maenas,  it  was  observed 
that  when  the  ten  limbe  were  successively  struck, 
allowing  sufficient  time  for  each  one  to  detach 
itself  before  the  next  leg  was  struck,  a  far  greater 
number  were  thrown  off  than  when  they  were  all 
struck  together,  or  in  very  rapid  successi(m. 

Then,  in  one  hundred  and  ten  ^pecimens  of  the 
same  species,  it  was  found  that  a  second  blo%v 
upon  the  undetached  claws  would  cause  them,  in 
nearly  all  cases,  to  come  away  likewise,  especially 
after  the  animal  had  somewhat  recovered  from 
the  sliock  caused  by  the  loss  of  its  other  limbs. 
And  when  the  same  experiments  are  undertaken 
in  the  case  of  only  five  of  the  limbs,  the  number  that 
come  away  was  proportionately  much  greater. 
Further,  it  was  noted  that  the  animal  was  more 
successful  in  getting  rid  of  its  great  daws,  or 
pincers,  than  it  was  with  the  ambulatory  limbe. 

To  sum  up,  then,  M.  Varigny  lielievcs  this  re- 
flex function  of  defence,  as  performed  among 
crustaceans,  consists  in  a  voluntary  amputation, 
indifferently  executed  among  those  species  where- 
in the  musculature  of  the  limbe  is  but  feebly 
develo{)ed,  and  among  individuals  exhausted  by 
severe  pain,  as  in  such  cases  where  all  the  limbs 
have  been  simultaneously  removed. 

As  the  hemorrhage  is  so  much  less  as  resulting 
from  the  voluntary  amputation,  when  compared 
with  what  takes  place  after  the  removal  of  the 
limb  by  artificial  means,  it  will  not  be  questioned 
but  that  this  power  as  possesseil  by  these  animals 
is  one  of  service  to  them. 

Further  investigations  in  this  direction  will  be 
not  only  interesting,  but  valuable. 


ELLIOTTS  ALASKA   AND  THE  SEAL 

ISLANDS, 

Tius  handsomely  illustrated  and  printed  volume 
is  evidently  intended  for  a  popular  audience. 
Little  of  its  contents  is  new.  That  which  is  origi- 
nal with  the  author,  and  due  to  his  personal 
observation,  is  in  great  part  a  re-arrangement  and 
amplification  of  matter  printed  by  him  two  or 

Our  arctic  province  Alaska  and  the  Seal  Islands.  By 
Hbmbt  W.  Elliott.    New  York, -Scriftner,  1^86.    8«. 


three  times  previously,  especially  in  the  octavo 
report  on  the  'Condition  of  affairs  in  Alaska,* 
issued  by  the  government  in  1875,  and  in  the  quarto 
document  of  the  census  series  of  1880,  relating 
to  the  fur-seal  fisheries  and  kindred  topics,  pub- 
lished in  1882,  from  which  part  of  the  illustrations 
of  the  present  volume  have  been  adapted  or  re- 
duced. This,  however,  will  not  diminish  the  in- 
terest or  value  of  the  work  for  those  who  are  not 
in  the  habit  of  consulting  government  documents, 
or  who  read  merely  for  general  information.  The 
part  of  the  work  which  is  a  re-arrangement  of 
matter  original  with  others  is  naturally  less  satis- 
factory than  that  on  the  Aleutian  and  Seal  islands, 
where  the  author  is  at  home  in  the  scenes  he,  for 
the  most  part,  very  fairly  and  accurately  describes. 
Many  of  the  illustrations  are  faithful  and  good, 
especially  those  due  to  pen-and-ink  sketches.  From 
these,  however,  the  human  figure-pieces  must  be 
excepted  :  the  faces  in  particular  partake  some- 
what of  caricature,  are  generally  out  of  drawing, 
and  have  absolutely  no  anthropological  value. 
The  landscapes,  excepting  a  few  representing 
mountains,  are  generally  very  good.  In  the  copy 
before  us.  Mount  Shishaldin  has  disappeared  from 
the  plate  which  claims  to  give  a  glimpse  of  it  (p. 
146) ;  Mount  Iliamna  is  represented  with  a  slope 
near  the  peak  (p.  87)  of  about  twenty-three  degrees 
from  the  vertical ;  and  Verstovia  (p.  82)  has  hardly 
more  than  forty-five. 

The  book  is  to  some  extent  a  misnomer,  the  most 
interesting  and  available  part  of  Alaska  lying  be- 
tween latitudes  50*"  and  60''  north,  as  does  the 
greater  part  of  the  British  Islands,  which  no  one 
would  think  of  calling  arctic.  The  nomenclature 
and  transliteration  of  Russian  words  are  very 
irregular  and  often  inaccurate,  in  no  respect  con- 
forming to  the  systems  generally  adopted.  Apart 
from  the  biology  of  the  fur-seals  and  birds  of  the 
Seal  Islands,  the  natural  history  of  the  book  is 
very  shaky,  and  the  anthropology  almost  a  minus 
quantity.  But  it  is  hardly  worth  while  to  lay 
much  stress  on  its  deficiencies  from  a  scientific 
stand-point,  since  it  is  hardly  likely  to  be  consulted 
for  precise  data  of  that  sort.  Its  historical  errors 
are  less  numerous  but  more  important.  To  give  a 
single  instance,  the  author  repeats  the  error  of 
Petroff  in  Bancroft's  *  Alaska,'  by  stating  that  in 
1868  Messrs.  Hutchinson  and  Morgan  passed  the 
season  in  exclusive  control  of  the  sealing  on  St. 
Oeorge  and  8t.  Paul  islands.  As  a  matter  of  fact, 
there  were  five  or  more  competing  companies. 
There  is  an  insufficient  index  ;  and  the  map,  though 
well  drawn  and  printed,  in  spite  of  the  date,  1886, 
which  it  bears,  is  destitute  of  all  the  more  im- 
portant geographical  discoveries  of  the  last  few 
years. 
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CHALLENGER  REPORTS. 
The  number  of  species  collected  by  tbe  Chal- 
lenger in  the  group  Marseniadae  was  but  three, 
two  of  which,  however,  belong  to  a  new  genus. 
Dr.  Rudolph  Bergb,  who  is  monographing  this 
family,  has  not  only  given  very  full  accounts  of 
the  anatomy  of  tbe  species  collected,  but  has 
added  to  them  a  general  history  of  the  nomencla- 
ture of  the  family,  a  list  of  the  known  genera  and 
species,  notes  on  their  gergraphical  distribution, 
and  other  matter  of  importance.  He  regards  the 
group  as  most  nearly  related  to  the  Velutinidae, 
and  even  suggests  that  a  more  thorough  knowl- 
edge of  both  families  may  render  it  necessary  to 
consolidate  them. 

The    report  on   the    Scaphopoda  (tooth-shells) 
and  Gasteropoda,  by  Rev.  Robert  Boog  Watson, 
exhibits  a  stupendous  amount  of  labor.     It  is  ac- 
companied by  an  appendix  in  which  the  Marquis 
de  Folin  reports  on  the  Caecidae.  a  group  of  minute 
and  interesting  shells.    The  collection  included 
some  1,800  recognizable  species,  new  and  old,  with 
some  400  undeterminable    fragments    or    worn 
specimens.     ShoreKX>11ections  furnished  86  species, 
t»f  which  7  were  new.     Dredging-stations  to  400 
fathoms  yielded  004  old  species  and  405  new  ones. 
Prom  forty-one  stations  between  2,650  and  400 
fathoms,  89  known  and  136  previously  unknown 
species  were  obtained.      The  greatest  depth  at 
which    any  gastropod  was    secured    was    2,650 
fathoms,  at  station  825.     Here  a  Stilifer,  parasitic 
on  some  echinoderm,   was  obtained.     Basilissa, 
Dentalium,  and  Trochus  were   found    in    1,900 
fathoms  ;  Dentalium,  Cithna,  and  various  Pleuro- 
tomas  were  found  in  between  2,000  and  2,500 
fathoms ;  and  the  large  and  interesting  Guivillea 
alabastrina  was  dredged  off  the  Crozets  in  1,600 
fathoms.      Oocorys,  Fusus,    Cadulus,  Seguenzia, 
Cylichna,  and  Actaeonare  among  the  genera  which 
presented  themselves  most  frequently  from   the 
abysses.     Leaving  the  shallow  waters  out  of  ac- 
count, perhaps  the  richest  haul  of  the  voyage  for 
the  conchologists  was  that  in  890  fathoms,  oflf 
Culebra  Island  in  the  West  Indies.     This  produced 
about  150  species,  of  which  only  about  ten  per 
cent  were  previously  known  to  science.    The  aver- 
age number  of  species  of  moUusks  collected  at 
a  station  was  less  than  twelve.     Mr.   Watson's 
introduction  is  short.     He  lays  stress  on  the  im- 
portance to  moUuscan  life  of  temperature ;  to  a 
less  degree,  of  depth  ;  great  differences  in  these 
respects  operating  as  barriers  against  dispersion. 
He  notes  the  importance  of  time  in  affording  op- 
portunities for  distribution  ;  so  that  species  which 
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are  found  fossil  and  still  exist,  beiii^  preomnablj 
ancient,  may  be  expected  to  oocor    over  wide 
geographical  areas.    Where  barriers  of  depth  and 
temperature  do  not  check  distribatSoiiy  tbe  speciei 
tend  to  become  universal,  and  in  some  cases  hare 
attained  universal  distribution.    Finally,  Mr.  Wat- 
son affirms  that  e^  en  in  the  oldest  and  most  widely 
distributed  forms  there  is  no  trace  of  essential, 
lasting,  and  progressive  change.    This  assertion 
may  well  be  accepted,  for  it  is  precisely  among 
such  ancient  and  universally  distributed  formi 
that  we  should  expect  those  evidences  of  inflexi- 
bility which  hare  been  recognized  as  characteris- 
tic of  certain  species  by  naturalists  from  Darwin 
down.    It  is  the  local  and  restricted  species  which 
should  be  studied  for  evidences  of  change.     Where 
each  pond  has  its  form  of  Limnaea,  and  each  tree 
its  ClHUsilia  or  its  Achatinella,  there  should  efi- 
dences  of  change  or  adaptation  be  most  eaaflj 
recognized.     Every  one  who  has  occasion  to  deal 
with  deep-sea  mollusks  will  find  the  learned,  pains- 
takinpr,  voluminous,  and  profusely  illustrated  re- 
port of  Mr.  Watson  an  absolute  necessity ;  and  for 
other  malacologists  it  will  be,  not  a  mine,  hot 
rather  a  warehouse  of  elaborated  and  systema- 
tized information. 

The  number  of  chitons  collected  by  the  expe^ 
dition  was  small,  as  they  are  chiefly  littoral  in 
habit.     There  are  reported  on  by  Professor  A.  C. 
Haddon  some  thirty  species  of  fifteen  genera,  of 
which  seven  were    previously  undescribed,  and 
others,  though  described,  had  not  been  figured. 
The  really  deep-sea  chitons  all  belong  to  the  genus 
Leptochlton,  and,  judging  by  their  sculpture,  are 
nearly  related  forms.     Leptocbiton  Belknapi,  Dall, 
was  dredged  in  over  one  thousand  fathoms  near  the 
Aleutian  Islands  by  the  U.S.S.  Tuscarora,  and  by 
the  Challenger  in  about  the  same  depth  off  tbe 
Philippine  Islands.     An   allied   species  (L.   ben- 
thus.  Had.)  was  found  in  twenty-three  hundred 
fathoms  in  the  North  Pacific,  nine  hundred  miles 
north  of  the  Sandwich  Islands.     It  is  so  far  the 
most  abyssal  chiton  known.    In  all  these  cases  the 
temperature  was  low,  not  exceeding  87*  F.     The 
genus,  as  one  might  expect,  appears  in  shallower 
water  toward  the  poles.     Professor  Haddon  gives 
a  synopsis  of  Carpenter's  classification,  and  of  the 
genera  of  Leptoidea.     In  his  discussion  of  the 
species,  he  gives  a  valuable  risumiol  the  status  of 
the  genera,  and  proves  beyond  question  that  the 
genus  generally  known  as  Chitonellus  must  be  re- 
ferred to  Cryptoplax,  Blainville,  the  various  sub- 
divisions resting  upon  insufficient  or   erroneous 
figured  and  observations.    The  plates  to  Professor 
Haddon's  memoir  are  particularly  excellent,  and 
the  paper  marks  a  distinct  step  in  advance  in  our 
knowledge  of  this  very  interesting  group. 
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COMMENT  AND  CRITICISM. 

The  obligations  and  the  rights  of  physicians 
throughout  the  state  of  New  York  are  matters  of 
such  importance  tliat  we  propose  to  give  those  ex- 
tracts from  the  laws  which  bear  upon  the  ques- 
tion of  registration,  and  also  such  opinions  as 
have  come  to  our  notice  under  the  law.  This  mat- 
ter is  being  critically  examined  by  very  many  prac- 
titioners, and  it  is  a  subject  about  which  there 
should  be  no  doubt :  if  any  exists,  the  legislature 
should,  at  its  coming  session,  enact  such  a  law  as 
will  not  l)e  subject  to  the  different  interpretations 
which  seem  to  have  been  given  to  the  present  law. 
The  law  under  which  physicians  register  is  chapter 
513  of  the  laws  of  1880.  Section  2  of  the  law 
reads  as  follows :  **  Every  person  now  lawfully  en- 
gaged in  tlie  practice  of  physic  and  surgery  within 
the  state  shall,  on  or  before  the  first  day  of  Octo- 
ber, eighteen  hundred  and  eighty,  and  every  per- 
son hereafter  duly  authorized  to  practise  physic 
and  surgery,  shall,  before  commencing  to  practise, 
register  in  the  clerk's  office  of  the  county  where 
he  is  practising,  or  intends  to  commence  the  prac- 
tice of  physic  and  surgery,  in  a  book  to  be  kept 
by  said  clerk,  his  name,  residence,  and  place  of 
birth,  together  with  his  authority  for  so  practising 
physic  and  surgery  as  prescribed  in  this  act.*' 
Very  many  physicians  neglected  to  register  before 
the  1st  of  October,  and  in  the  following  year 
another  act  was  passed,  and  is  chapter  186,  laws 
of  1881 .  The  section  bearing  on  the  point  in  ques- 
tion (section  1)  is  as  follows  :  *'  Any  person  who 
was  duly  authorized  to  practise  physic  .  .  .  and 
who  shall  not  have  registered  as  required  by  the 
provision  of  said  chapter  (518,  laws  of  1880)  shall 
have  until  the  first  day  of  October,  eighteen  hun- 
dred and  eighty -one,  in  which  to  register  as  pre- 
scribed by  section  two  of  said  act,  entitled  '  A.n 
act,'  etc." 

Several  questions  have  arisen  since  these  laws 
were  enacted,  among  others  the  following  :  can  a 
physician  register  who  is  a  graduate  of  one  of  the 
medical  colleges  of  the  state,  but  who  was  out  of 
the  state  at  the  time  these  acts  were  passed,  and 
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did  not  return  until  after  the  1st  of  Octoljor,  1881  ? 
The  following  case  occurred  in   Brooklyn,  and 
practically  answers  the  question  in  the  affirmative. 
The  papers  referring  to  it  and  the   other  cases 
mentioned  hereafter  are  in  the  office  of  the  clerk 
of  Kings  county,  and  the  substance  of  them  only 
is  here  given.     Willis    E.   Crow  ell    received    a 
diploma  in  June,  1874,  from  the  New  York  eclectic 
medical    college,  authorizing    him    to    practise 
medicine.     He  subsequently  left  the  state,  being 
absent  five  years,  and  was  not  within  the  state  to 
register  in  compliance  with  the  law  of  1880.    In 
1883  he  applied  to  the  clerk  of  Kings  county  for 
registration,  but  was  refused.     On  Feb.  1,  1888, 
Hon.   Charles  F.  Brown,  justice  of  the  supreme 
court,  ordered  the  clerk  to  register  his  name.     A 
similar  case  occurred  in  Brooklyn  in  1885,  in  which 
the  county  clerk  refused  to  register  Horace  B. 
Ransom,  who  had  a  diploma  from  the  University 
of  the  city  of  New  York,  granted  in  1857.     Dr. 
Ransom  had  soon  thereafter  gone  to  Burlington, 
lo.,  not  returning  until  1885.     Upon  presentation 
of  the  facts  to  the  Hon.  E.  M.  Cullen,  justice  of 
the  supreme  court,  he  ordered  the  clerk  to  register 
him.    The  order  is  dated  April  22, 1885.     In  Janu- 
ary, 1886,  Ashbel  P.  Grinnell  applied  to  the  clerk 
of  Kings  county  to  be  registered,  and  was  refused. 
The  facts  in  the  case  were  tliese :  Dr.   Grinnell 
received  his  diploma  from  Belle vue  hospital  medi- 
cal college  in  March,  1869  ;  afterwards  he  moved 
to  the  state  of  Vermont,  where  he  resided  until 
Jan.  1,  1886,  wlien  he  again  came  within  the  state. 
In  reference  to  this  case,  Hon.  E.  M.  Cullen,  jus- 
tice of  the    supreme   court,  said,  **  I  think,   on 
making  the  affidavit  or  exhibiting  the  diploma  or 
certificate,  a  physician  is  entitled  to  be  registered 
at  any  time.    The  first  of  October,  1881,  men- 
tioned in  the  act.  does  not  limit  the  time  within 
which  physicians  can  be  registered,  but  any  phy- 
sician practising  after  that  time  without  register- 
ing is  guilty  of  an  offence.*'    It  would  appear 
from  this  latter  case  to  be  the  opinion  of  Justice 
Cullen  that  a  physician  not  only  can  register  at 
any  time,  but  must  do  so,  even  though  he  neglected 
to  do  so  prior  to  Oct.  1,  1881,  and  that  if  he  fails 
to  do  so  he  '  is  guilty  of  an  offence.'    Until  this 
decision  was  made,  a    considerable   number  of 
physicians  had  applied  to  be  registered,  who  had, 
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through  neglect  or  abeence  from  the  state,  failed 
to  register  before  October,  1881,  and  whose  sub- 
sequent application  bad  been  refused.  Some  of 
these  are  still  unregistered,  not  aware  of  the  fact 
that  Justice  CuUen  has  decided  not  only  that  they 
have  the  right  to  register,  but  that  it  is  their  duty 
to  do  so.  If  this  statement  comes  to  the  knowl- 
edge of  any  such,  they  should  at  once  apply  for 
registration. 

Another  question  has  arisen  in  connection  with 
the  registration  law,  and  that  is,  must  a  physician 
who  has  registered  in  one  county  of  the  state,  if 
he  desires  to  practise  in  another  county,  re-register 
in  that  county  ?  We  simply  desire  to  have  appear 
what  the  views  of  the  two  justices  are  on  this 
question.  Until  the  case  comes  before  them  in 
such  shape  that  a  judicial  opinion  in  the  strictly 
legal  sense  can  be  given,  we  do  not  know  how 
their  views  could  be  better  expressed.  In  the  last 
numlier  of  Science  (viii.  No.  200,  p.  515),  we  stated 
these  views  as  those  of  Justices  CuUen  and  Bart- 
lett.  We  should  have  said  Justices  Baitlett  and 
Brown.  The  entry  in  the  county  clerk's  book  is  as 
follows  :  **  Dr.  John  Smith  registered  as  a  physi- 
cian in  Greene  county  in  1880,  in  compliance  with 
chapter  513,  laws  of  1880.  Dr.  Smith  afterwards, 
on  the  18th  of  March,  1885.  applied  to  the  county 
clerk  of  Kings  county  to  be  again  registered ; 
but  the  county  clerk  of  Kings  county  refused 
to  register  him.  The  matter  was  brought  before 
Judges  Bartlett  and  Brown,  who  decided  orally 
that  Dr.  Smith  was  not  obliged  to  register  in  every 
county  of  the  state.''  The  deputy  informs  us  that 
at  the  time  one  of  the  justices  remarked  that  *'  it 
was  absurd  to  suppose  that  a  physician  must 
register  in  the  sixty  counties  of  the  state  if  he 
wanted  to  practise  in  them  all."  In  view  of  all 
these  facts,  perhaps  it  would  have  been  more 
exact  if,  instead  of  saying  t)iat  re-registration  was 
absurd  as  a  matter  of  law,  we  had  said  that  it  was 
absurd  as  looked  upon  by  a  supreme  court  judge. 
That  these  views  are  not  held  by  other  judges 
appears  from  the  letters  of  the  counsel  to  the 
medical  society. 

We  have  beceived  a  reprint  of  an  article  by 
Dr.  Crothers  of  Hartford,  which  was  printed 
recently  in  the  Alienist  and  neurologist.  It  is 
entitled  *  Certain  hereditary  and  psychical  phenom- 
ena in  inebriety,'  and  contains  some  facts  which 
are  of  great  interest  not  only  to  students  of  psy- 
chological heredity,  but  to  those  taking  part  in 


the  social  and  political  arguments  on  the  liquor- 
question.  Dr.  Crothers  has  found  two  soits  of 
instances  of  inheritance  of  the  symptoms  of  in- 
ebriety, —  one  in  which  the  symptoms  of  Intoxica- 
tion are  present  all  the  time ;  the  other  in  which 
these  symptoms  only  appear  from  some  peculiar 
circumstance  or  exciting  cause.  In  the  first  clam 
some  prominent  defect,  such  as  idiocy,  imbecility, 
and  congenital  deformity,  is  present,  and  gives  the 
case  a  distinctness  irrespective  of  the  sig^  of 
intoxication.  These  symptoms  may  appear  after 
birth,  or  be  slowly  evolved  with  the  g^rowth  of  the 
child,  coming  into  prominence  at  or  before 
puberty.  Among  other  instances,  Dr.  Crothen 
cites  this  one  :  <*  In  the  home  of  a  former  patient 
I  found  a  little  girl,  an  idiot,  whose  voice  and 
rambling  utterance,  with  intensely  red  eyes  and 
drunken  expression,  pointed  back  to  causes  and 
conditions  that  had  not  been  noticed  before. 
Other  defects  and  deformities  of  the  face  and 
body  cover  up  these  peculiar  signs  of  intoxica- 
tion."   

The  second  class  of  cases  is  less  common,  bat 
the  symptoms  are  very  distinct.  Unlike  the  first 
class,  here  the  persons  affected  possess  average 
brain-power,  and  in  many  instances  are  men  of 
positive  force.  They  are  usually  temperate  men, 
never  using  alcohol,  yet  under  certain  circimi- 
stances  they  act  and  appear  as  if  intoxicated.  In 
these  cases  some  sort  of  mental  shock  takes  place 
that  destroys  the  balance  and  brings  uppermost  ao 
inherited  neurotic  effect.  These  cases  come  from 
inebriate  parents  or  moderate  drinkers,  and  they 
have  inherited  some  defective  nerve-organization 
which  thus  manifests  itself.  Dr.  Crothers  cites 
this  instance  :  ''A  merchant,  in  good  health,  and 
temperate,  while  at  work  in  hts  counting-room, 
received  a  despatch  of  the  death  of  his  daughter. 
He  lay  down  on  a  sofa  in  his  ofiice,  and  very  soon 
became  wildly  intoxicated.  A  physician  made 
this  dingnosis,  although  there  was  no  odor  of 
alcohol  in  the  breath.  He  was  taken  home,  and 
remained  in  bed  a  week.  Two  opinions  prevailed, 
—  one,  that  he  had  drunk  in  his  office  ;  the  other, 
that  it  was  congestion  of  the  bram.  He  denied 
having  used  spirits,  but  was  confused  about  the 
events  of  the  past.  In  this  case  an  heredity  from 
alcoholic  ancestors  was  present.*' 


Then  there  are  cases  of  persons  who  have  been 
inebriates  or  intoxicated,  and  have  since  become 
total  abstainers,  but  from  unknown  causes  mid- 
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denly  manifest  all  the  signs  of  iotoxication.  Dr. 
Crothere  concludes,!**,  tliat  symptoms  of  alcoholic 
poiHoninf;  cannot  be  tnisted  as  evidence  of  the 
immediate  use  of  alcohol  ;  2**,  that  the  excessive 
use  of  alcohol  leaves  a  permanent  defect  or  im- 
press on  the  brain,  which  will  go  down  into  the 
future  with  great  certainty.  The  author  says  that 
he  presents  these  facts  as  a  sort  of  preliminary 
survey  of  a  comparatively  unknown  field.  The 
subject  is  of  so  great  and  so  far-reaching  interest, 
that  we  trust  the  survey  will  be  speedily  pushed 
to  completion. 


At  the  last  qenebal  meeting  of  the  English 
society  for  psychical  research  there  was  some 
discusijion  over  Mr.  Myers's  paper  on  multiplex 
personality,  which  was  published  in  the  Nineteenth 
century  for  November,  and  an  extended  account 
was  given  by  Mr.  Myers  of  some  observations 
made  by  Mr.  Ourney,  Dr.  A.  T.  Myers,  and  him- 
self at  a  meeting  in  Paris  of  the  Society  de  psychol- 
ogie  physiologique.  At  their  conclusion,  Prof. 
Henry  Sidgwick,  who  was  occupying  the  chair, 
made  some  remarks  on  the  general  subject  of 
psychical  research,  which,  both  because  of  their 
import  and  the  distinguished  reputation  of  the 
speaker,  will  undoubtedly  carry  much  weight 
and  attract  very  general  attention  among  scien- 
tific men.  Professor  Sidgwick  said  that  the  soci- 
ety for  |»sychical  research  had  now  reached  an 
important  cribis.  The  work  prepared  by  Messrs. 
Gumey,  Myers,  and  Podmore,  entitled  '  Phantasms 
of  the  living,*'  —  of  which  we  will  giveoiu:  readers 
an  extended  notice  shortly,  —  was  about  to  be  put 
in  the  hands  of  the  public  ;  and  for  the  first  time 
the  scientific  world  would  have  before  it  in  com- 
plete form  the  grounds  for  the  '  momentous  con- 
clusion *  announced  some  time  ago  by  the  authors 
of  the  book,  and  in  which  he  (Profeitsor  Sidgwick) 
UX18  entirely  disposed  to  concur ,  —  the  italics  are 
our  own,  —  that  the  mental  state  of  one  person 
might  affect  another  otherwise  than  through  the 
recognize<l  channels  of  communication  by  the 
senses,  and  even  at  a  distance  so  great  as  to  ren- 
der a  physical  mode  of  communication  very  diffi- 
cult to  conceive. 


Were  this  result  to  be  generally  accepted  by 
scientists,  Professor  Sidgwick  continued,  even 
those  now  most  opposed  to  psychical  research 
would  admit  the  g^reat  importance  of  the  achieve- 
ments.    However,  he  did  not  anticipate  any  such 


sudden  conquest  of  the  scientific  world,  though  he 
thought  that  this  failure  to  convince  would  result 
only  from  paying  no  attention  to  either  the  evi- 
dence or  the  reasoning  of  the  authors  of  '  Phan- 
tasms of  the  living.'  Undoubtedly  some,  not  a 
few  perhaps,  would  read  the  book  and  remain  un- 
convinced. Professor  Sidgwick  cited  as  ground 
for  this  expectation  the  '*  thoughtful  and  in- 
structive address  of  Prof.  Simon  Newcomb,  pres- 
ident of  the  American  society  for  psychical  re- 
search, published  last  summer.  Professor  New- 
comb  had  undoubtedly  given  serious  and  candid 
attention  to  the  subject  before  pronouncing  the 
discouraging  opinion  that  the  work  of  his  society 
had  ''almost  entirely  removed  any  ground  which 
might  have  existed  for  believing  thought-trans- 
ferrence  a  reality."  While  welcoming  this  candid 
criticism  from  Professor  Newcomb  and  others. 
Professor  Sidgwick  could  not  accept  it  as  valid, 
for  it  mainly  rested  on  the  fact  that  the  English 
society  had  constructed  no  theory  of  thought- 
transferrence. 


To  this  Professor  Sidgwick  answered,  and  we 
think  his  answer  fully  meets  the  objection,  that 
the  establishment  of  the  fact  of  thought-transfer- 
rence,  and  the  framing  a  theory  to  account  for 
and  explain  that  fact,  are  two  very  different 
things.  The  one  cannot  be  legitimately  rejected 
because  the  other  is  uot  immediately  forthcoming. 
Still  the  crucial  point  is  to  exclude,  in  the  experi- 
ments, all  communications  through  the  recognized 
channels  of  sense;  and  Professor  Sidgwick  ex- 
pressed the  hope  that  Professor  Newcomb,  and 
any  others  who  shared  his  opinion,  would  indi- 
cate exactly  how,  in  their  view,  the  experiments 
could  be  made  more  conclusive.  Professor  Sidg- 
wick*8  entire  address  was  calm  and  judicial,  and 
his  avowal  of  his  belief  in  the  possibility  of 
thought-transferrence,  while  guarded,  is  a  serious 
blow  to  those  who  have  been  doubting  the  value 
of  the  very  carefully  and  conscientiously  con- 
ducted investigations  and  exi)eriment8  of  the 
English  society  for  psychical  research. 


That  Pa8TEUR*8  views  are  not  accepted  by  all 
was  shown  by  the  criticism  passed  upon  his  recent 
report  which  was  read  at  the  Academy  of  sciences, 
and  to  which  our  Paris  letter  alludes  in  ihis  num- 
ber of  Science,  In  Pasteur's  report  there  were  in- 
cluded 1,700  French  who  have  been  inoculated 
for  rabies.     M.  Colin,  a  veterinary  surgeon,  takes 
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exception  to  these  figures.  He  thinks  that  a  very 
large  number  of  do^that  have  bitten  people,  and 
supposed  to  be  rabid,  were  not  rabid,  and  points 
out  several  other  possible  errors  in  Pasteur's  de- 
ductions. 


The  unseemly  wrangle  that  has  been  caused 
by  the  Quarterly  review  article  on  Mr.  Edward 
Gk)6se  lias  greatly  excited  the  literary  men  at  the 
universities.  Whatever  be  the  merits  of  the  case, 
from  this  distance  we  can  only  see  that  the  whole 
proceeding  is  derogatory  to  the  dignity  of  men  of 
literary  reputation  and  culture.  Journalistic 
quarrels  are  usually  of  no  benefit  and  questionable 
taste,  but  it  would  be  bad  indeed  if  the  outcome  of 
this  one  should  be,  as  one  English  critic  insinu- 
ates, to  prove  that  at  one  university  is  a  profes- 
sor who  is  not  a  scholar,  and  at  the  other,  one  who 
is  not  ^  gentleman. 


THE  AMERICANISTS, 

The  sixth  session  of  the  Congress  international 
des  Americanists  was  held  in  September  last  at 
Turin.  It  may  not  be  amiss  to  say  that  the  pre- 
vious meetings  were  held  at  Nancy  (1873),  Lux- 
emburg (1877),  Brussels  (1870),  Madrid  (1881),  and 
(Ik)penhagen  (1883).  The  sixth  session  would 
have  been  held  last  year  had  not  the  cholera  pre- 
vented. The  congress  held  its  meetings  in  the 
old  chamber  In  the  Carignan  pnlace,  where  the 
deputies  of  the  Sardinian  kingdom  held  their  meet- 
ing, while  the  capital  of  that  kingdom  remained 
at  Turin.  M.  Desir^  Chamay  opened  the  real 
business  of  the  meeting  with  an  address  complain- 
ing that  too  little  attention  was  given  in  Europe 
to  the  study  of  American  history,  and  too  much 
to  that  of  the  east.  **  Why,"  said  he,  **  men  care 
more  for  the  discovery  of  a  finger  of  Venus  or  a 
toe  of  Mercury  than  they  do  for  the  finding  of  a 
whole  city  in  America."  He  instanced  especially 
the  apathy  with  which  Maudslay's  work  was  re- 
ceived in  England,  saying  that  it  took  the  direct- 
ors of  the  Kensington  museum  three  months  to 
make  up  their  minds  as  to  whether  they  would 
accept  a  monolith  as  a  gift. 

The  first  discussion  arose  on  a  paper  read  by  M. 
Guido  Cora  on  the  Zeni  Brothers.  The  speaker 
delared  that  the  well-known  map  which  goes 
under  the  name  of  the  Zeni  map  was  the  best  au- 
thority in  the  case.  He  recognized  the  Faroe 
Islands  in  Frislanda ;  Iceland  in  Islanda ;  Green- 
land in  Engronelant;  and  portions  of  North 
America  in  Estotiland  and  Drogeo.  M.  Beauvois 
thought  that  the  Zeni  explpred  Newfoundland, 
while  M.  V.  Schmidt  argued  that   Engronelant 


corresponded  to  the  modem  AngramanUunt  and 

Norway. 

M.  Jiminez  followed  with  a  very  lon^  and  de- 
tailed communication  on  the  migrations  of  the 
Carib  race.  In  his  opinion,  that  movenoent  was 
by  the  Amazon  and  Orinoco  rivers.  Then  M.  le 
Baron  de  Baye  presented  a  note  by  the  Biarquis  of 
Monclar  with  regard  to  a  trepanned  skull  from  the 
upper  basin  of  the  Amazon,  and  M.  Pigorini  a 
memoir  of  M.  Strobel  upon  picture-writing  of 
South  America.  M.  Grossi  finally  read  a  paper 
upon  coins  of  the  old  and  new  worlds. 

The  next  day  M.  Schmidt  presented,  in  behalf 
of  Dr.  H.  Rink,  a  paper  describing  the  Eskimo 
tribes  of  the  extreme  west  and  east.  He  gave 
very  detailed  statements  of  the  manners,  customs, 
houses,  dress,  social  order,  myths,  and  traditions 
of  those  tribes.  Dr.  Rink  agrees  with  Captain 
Hohn,  that  the  Eskimos  have  occupied  the  coasts 
of  Greenland  on  all  sides. 

A  description,  purporting  to  have  come  from 
Mr.  A.  S.  Gatschet  of  the  ethnological  bureau  at 
Washington,  of  the  Maya  dictionary,  was  then 
read.  Without  doubt  it  is  of  the  greatest  impor- 
tance in  the  study  of  this  ancient  language,  and 
the  deciphering  of  the  old  inscriptions  in  that  lan- 
guage. The  dictionary,  or  rather  vocabulary, 
forms  part  of  the  Carter-Brown  library  in  Provi- 
dence. The  dictionary  is  in  two  parts,  each  form- 
ing a  small  quarto  volume.  Part  i.  contains  the 
Maya-Spanish  part;  part  ii.,  the  Spanish-Maya 
part.  It  was  probably  composed  between  1590 
and  1600.  It  is  named  after  the  monastery  where 
the  author  lived,  Motul.  The  author  is  unknown, 
and  the  copy  in  question  is  not  the  original  manu- 
script, but  a  copy.  According  to  a  somewhat 
minute  calculation,  it  was  estimated  that  the  vol- 
ume contained  about  15,400  terms.  Others  have 
thought  the  number  higher.  It  gives  us  the 
Maya  tongue  as  it  existed  at  the  time  or  shortly 
after  the  conquest.  A  vote  was  passed  asking  the 
government  of  the  United  States  to  publish  the 
dictionary  at  its  own  expense.  The  congress  soon 
after  adjourned,  after  providing  for  another  meet- 
ing at  Beriin  in  1888. 


ARCHEOLOOICAL  ENIGMAS. 

The  meeting  of  the  Anthropological  society  of 
Washington  on  Nov.  16  was  devoted  to  the  read- 
ing of  two  papers  bearing  on  the  antiquity  of  man 
in  America.  Mr.  G.  K.  Gilbert,  chief  geologist  of 
the  U.  S.  geological  survey,  described  minutely 
the  finding  of  an  ancient  hearth  on  the  southern 
shore  of  Lake  Ontario,  at  the  bottom  of  a  well 
about  thirty  feet  deep.  The  formation  at  the  base 
of  which  the  hearth  was  discovered  is  one  of  a 
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series  of  shore-deposits  left  by  the  receding  ice  of 
the  last  glacial  epoch.  Mr.  Gilbert  described 
minutely  the  manner  in  which  these  old  beaches 
were  built  up  by  moving  gravel  one  after  another 
by  a  series  of  inverted  imbrications  or  overlap- 
pings,  and  relegated  the  hearth  in  question  to  one 
of  the  first  of  them  laid  down  in  this  particular 
series,  roughly  estimating  the  time  at  about  seven 
thousand  years  ago. 

Mr.  Gilbert  was  followed  by  Mr.  W.  J.  McGee, 
who  described  the  finding  of  an  obsidian  8i)ear- 
head  or  knife,  four  inches  long  and  beautifully 
chipped,  in  Walker  River  Cafion,  Nevada.  The 
greatest  care  was  taken  in  removing  this  find,  and 
all  the  intelligent  forethought  which  a  trained 
geologist  could  exercise  was  used  to  mark  the 
exact  conditions  of  the  case.  Not  the  slightest 
evidence  of  intrusive  burial  or  bank  veneering  ap- 
peared, and  Mr.  McGee  was  convinced  that  the 
weapon  was  deposited  when  the  stratum  contaiu- 
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ing  it  was  laid  down,  the  time  being  approxima- 
tively  that  of  Mr.  Gilbert's  find. 

Mr.  John  Murdoch  reported  at  the  same  meeting 
the  discovery  of  a  pair  of  wooden  snow-goggles, 
like  those  now  used  by  Eskimo  to  protect  the  eyes 
from  the  glare  of  the  sun  and  driving  snow,  in  a 
shaft  which  his  party  dug  at  the  depth  of  twenty- 
seven  feet  below  the  surface.  Mr.  Murdoch's  dis- 
covery made  an  interesting  connecting  link  in  the 
interpretation  of  Mr.  Gilbert's  hearth. 

Two  of  these  finds  were  neolithic  of  the  most 
advanced  tyr>e,  and  located  at  the  close  of  the  last 
glacial  epoch  :  they  certainly  start  ten  times  more 
questions  than  they  answer. 

The  national  museum  lias  lately  acquired  two 
specimens  from  different  parts  of  the  world,  which 
introduce  an  element  of  confusion  into  archeologi- 
cal  speculations.  Both  of  them  represent  the  use 
of  stone  implements  of  the  very  rudest  type  by 
]:>eoples  above  savagery. 

One  of  these  specimens  is  a  tribulum^  or  thresh- 
ing-sledge, from  Tunis.  It  is  a  low  sledge  or  drag 
made  of  two  planks,  seventy  inches  long,  nineteen 
inches  wide,   and  ten  inches   thick,   turned  up 


slightly  at  the  front,  and  narrowed  like  a  square- 
toed  shoe.  Three  stout  battens  across  the  upper 
side  are  securely  nailed  down.  On  the  under  side, 
just  where  the  flat  ][K>rtion  commences,  are  seven- 
teen strips  of  iron,  like  dull  knife-blades,  ar- 
ranged in  two  rows  quincuncially.  Along  each 
margin  of  the  under  side  are  four  similar  dull 
blades.  All  the  remainder  of  the  bottom  is  occu- 
pied with  sixteen  rows  of  stone  teeth,  sixteen  in  a 
row,  arranged  quincuncially  and  projecting  about 
an  inch.  These  teeth  are  nothing  but  bits  of 
jagged  quartz,  and,  if  picked  up  independently  of 
their  environment,  would  hardly  be  regarded  as 
wrought  by  human  hands. 

The  other  *  paleolithic '  civilized  implement  is  a 
Spanish  Rallador,  or  grater,  from  British  Hon- 
duras. It  consists  of  a  plank  of  hard  wood  eigh- 
teen inches  long  and  ten  inches  wide,  into  which 
have  been  driven  nearly  two  thousand  bits  of 
quartz  no  larger  than  tiny  arrow-heads,  only  they 
are  not  chipped  in  the  least,  and  are  less  shapely. 

With  such  material  as  the  Gilbert  hearth,  the 
McGee  spear-head,  the  Murdoch  spectacles,  the 
Tunis  trUndufn,  and  the  Honduras  grater  accumu- 
lating around  us  every  day,  the  question  does  not 
seem  to  be  as  to  the  antiquity  of  man,  but  whether 
or  not  archeology  will  help  us  in  ascertaining  his 
pristine  condition  on  this  continent.  Dismissing 
the  tribulum  (the  stone  furniture  of  one  of  them 
would  stock  an  African  paleolithic  cabinet),  we 
have  evidence  which  would  satisfy  some  minds 
that  at  the  end  of  the  glacial  epoch  there  lived 
men  who  built  fires,  chipped  obsidian  most  beauti- 
fully, and  wore  snow-goggles,  while  in  the  nine- 
teenth century  A.D.  men  were  still  in  the  lowest 
story  of  the  stone  period.  O.  T.  Mason. 

THE  HEALTH  OF  NEW   YORK  DURING 

OCTOBER. 

The  health  department  estimates  that  on  the 
1st  of  October  the  population  of  the  city  of  New 
York  was  1,449,958.  Of  this  number,  2,977  died 
during  the  month,  which  was  an  increase  of  210 
as  compared  with  September :  1,275  of  these 
deaths  occurred  among  children  under  Qve  years 
of  age.  There  was  a  marked  reduction  of  deaths 
from  diarrboeal  diseases.  The  maximum  mor- 
tality from  this  cause  was  in  the  month  of  July, 
when  no  less  than  1,892  deaths  took  place ;  in 
August  this  was  reduced  to  705  ;  in  September, 
to  479 ;  and  in  October,  to  284,  only  about  one- 
sixth  the  mortality  of  July.  Fifty-eight  more 
deaths  are  chargeable  to  consumption  than  in 
the  preceding  month,  although  the  average  for 
October  is  about  that  of  other  months  of  the  year. 
But  18  persons  died  from  scarlet-fever,  —  a  small 
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number,  considering  the  dze  and  'drcumstances 
of  the  great  metropolis:  in  fact,  the  mortality 
from  this  cause  during  the  entire  year  has  been 
remarkably  low.  Diphtheria,  on  the  other  hand, 
has  markedly  increased,  there  being  recorded  165 
deatlis,  as  against  85  for  September.  This  is  the 
largest  number  of  deaths  since  February,  with  the 
exception  of  the  month  of  May,  when  exactly  the 
same  number  of  deaths  occurred  as  in  October.  A 
corresponding  inciease  in  this  disease  is  noticeable 
in  the  city  of  Brooklyn.  Diphtheria  is  very  preva- 
lent in  other  cities  as  well,  notably  in  St.  Louis 
and  Chicago.  The  largest  number  of  deaths  in 
any  one  day  in  the  month  was  118,  on  the 
2l8t.  The  largest  daily  mortality  of  the  year  was 
240,  on  the  8th  of  July. 

The  mean  temperature  for  October  was  54.90** 
F.,  slightly  below  the  mean  for  the  past  ten  years, 
that  being  Se.SS""  F.  At  3  P.M.  on  the  12th  the 
thermometer  registered  the  highest  temperature 
of  the  month,  78''  F.  The  mean  for  the  past  ten 
years  in  October  is  79.5**  F.  The  lowest  tempera- 
tiure  was  38°  F.,  at  5  A.M.  on  the  17th,  the  mean 
for  the  ten  years  being  85.8°  F.  The  rainfall  dur- 
ing the  month  amounted  to  8.07  inches,  the  aver- 
age for  the  decade  being  3.34  inches.  Taken  as  a 
whole,  October  of  the  present  year  may  be  looked 
upon  as  an  average  October,  differing  in  no  im- 
portant respects  from  the  tame  month  in  other 
years. 


CO-OPERATION  IN  A  WESTERN  CITY. 

The  American  economic  association  is  to  bo 
commended  for  the  practical  and  educational 
value  of  its  publications.  This  association  has  an 
object  in  view,  and  that  object  is,  by  historical 
and  statititical  inquiries  and  examinations  into 
actual  conditions,  to  reach  conclusions  which  will 
aid  in  solving  the  social  and  economic  questions 
now  so  prominent. 

Following  Professor  James's  admirable  mono- 
graph on  *  The  relation  of  the  modem  munici- 
pality to  the  gas-supply,'  which  attracted  such 
wide  attention,  the  association  publishes  this  his- 
tory of  co-operation  in  the  city  of  Minneapolis, 
throwing  light  ui)on  one  of  the  most  important 
phases  of  the  labor  problem.  Dr.  Shaw  has  had 
the  opportunity  of  observing  the  development  of 
the  most  successful  examples  of  co-operation 
which  this  country  has  yet  furnished,  and  in  a 
clear  and  pleasing  style  has  sketched  their  organ- 
iziition,  growth,  and  results. 

The  most  valuable  part  of  this  monograph  is 
that  giving  the  history  of  the  co-operative  coopers 

Cooperation  in  a  weatem  city.  By  Albert  8haw. 
Baltimore,  American  econom.  asaoCf  1880.    8*. 


of  Minneapolis.  In  the  introduction,  reference  is 
made  to  the  marvellous  growth  of  Minneapolis, 
now  the  largest  wheat-receiving  market  and  flour- 
milling  centre  in  the  world ;  the  daily  capacity  of 
the  mills  being  about  thirty-five  thousand  barrels. 
To  supply  the  demand  for  barrels  requires  about 
seven  or  eight  hundred  coopers,  a  large  majority 
of  them  working  in  co-operative  shops. 

The  co-operative  movement  in  this  city  dates 
from  the  spring  of  1868,  when  several  journeymen 
coopers  informally  opened  a  co-operative  shop. 
This  experiment,  owing  to  the  want  of  proper 
organization  and  management,  was  short-lived. 
A  like  attempt  in  1870  came  to  an  end  for  similar 
reasons. 

In  1870  began  those  experiments  which  have 
made  Minneapolis  the  milling  centre  of  the  world, 
and  as  a  consequence  this  city  became  a  coopers* 
Mecca.  From  1871  to  1874  the  journeymen  coop- 
er's were  able,  through  their  union,  to  secure  good 
terms  from  the  '  bosses.'  But,  owing  to  the  con- 
stantly increasing  number  of  coopers,  employ- 
ment became  precarious,  and  wages  were  forced 
down.  To  escape  the  unjust  and  often  t>  rannical 
treatment  of  the  bosses,  a  number  of  the  journey- 
men decided  in  1874  to  organize  a  co-operative 
company  upon  business-like  principles. 

In  November,  1874,  the  Co-operative  barrel 
manufacturing  company  was  incorporated,  and 
business  was  commenced  with  a  brotherhood  of 
sixteen  men,  each  making  an  initial  investment 
of  fifteen  dollars.  The  most  important  features 
of  the  company's  by-laws  **are  those  which  pro- 
vide that  all  members  must  be  equal  shareholders, 
and  that  the  gains  or  losses  of  the  business  are  to 
be  apportioned,  not  pro  rata  among  the  members, 
but  in  proportion  to  the  work  they  have  done. 
Losses  and  gains  of  a  different  sort  —  for  exam- 
ple, those  resulting  from  the  work  of  hired  help, 
from  outside  ventures  undertaken  by  the  associa- 
tion, gains  from  the  appreciation  of  real  estate,  or 
losses  from  fire  or  from  non- paying  creditors  — 
are  to  be  apportioned  equally  among  the  mem- 
liers.  The  distinction  between  the  two  kinds  of 
profit  and  loss—  one  kind  affecting  the  men  as 
capitalists,  and  the  other  kind  affecting  them  as 
laborers — shows  keen  economic  insight,  and  has 
great  practical  value." 

From  its  meagre  beginning  in  1874,  this  co-op- 
erative enterprise  has  prospered,  until,  in  March, 
1886,  the  president  of  the  company  estimated  the 
cash  value  of  its  assets  at  $58,000,  its  total  liabil- 
ities not  exceeding  $13,000.  In  addition  to  this, 
the  entire  membership  of  ninety  are  estimated  as 
property-holders  to  an  average  amount  of  at  least 
$8,000  each.  A  majority  of  the  members  own 
homes,  and  of  this  number  it  is  interesting  to 
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note  that  probably  two-thuxls  were  aided  by  co- 
operadve  building  and  loan  associations.  Dr. 
Shaw  attributes  this  remarkable  success  to  coop- 
eration ;  for,  so  far  as  he  is  aware,  no  cooper  out- 
side of  the  co-operative  shops  has  similarly  pros- 
pered. 

The  history  of  the  other  six  co-operative  barrel 
companies  given  in  this  chapter  is  in  the  main 
similar  to  that  first  noted. 

From  the  experience  of  these  companies,  Dr. 
Shaw  concludes  that  they  are  superior  in  stability 
to  the  non-co-operative  shops  ;  that  co-operators 
as  proprietors  and  capitalists  have  a  manifest  ad- 
vantage in  competition,  for,  if  necessary,  they 
can  dispense  with  profits  upon  capital,  and  rely 
for  support  upon  their  wages  as  workingmen. 

The  lessons  learned  from  the  experience  of  these 
coopers  can  be  applied  in  other  branches  of  co- 
operation, especially  where  piece-work  is  possible, 
or  where  labor  has  greater  relative  importance 
than  capital  in  production. 

The  account  of  the  Co-operative  agricultural 
colony,  established  near  Minneapolis  in  April, 
1886,  contains  many  valuable  suggestions ;  and,  if 
this  colony  meets  with  the  success  indicated  by 
present  prospects,  it  will  doubtless  lead  to  the 
establishment  of  other  co-operative  colonies.  A 
co-operative  agricultural  colony  is  apt  to  suggest 
the  idea  of  a  communistic  body  like  the  Shakers ; 
and  to  correct  this  notion  Dr.  Sbaw  thus  distin- 
guishes them:  *' Communism  and  co-operation 
are  antipodal  in  principle.  Communism  denies 
the  right  of  private  property.  Co-operation  pro- 
poses to  enable  the  destitute  to  acquire  private 
property.  Communism  usually  asserts  control 
over  family  relations,  and  it  sacrifices  personal 
liberty.  Co-operation  adds  to  the  liberty  of  the 
individual  because  it  enables  him  to  '  pay  the  price 
of  his  industrial  freedom  ; '  and,  as  I  have  shown 
in  the  case  of  the  coopers,  it  supplies  the  condi- 
tions that  are  most  favorable  to  the  family  insti- 
tution." 

In  giving  an  account  of  co-operative  profit-shar- 
ing in  the  Pillsbury  mills,  he  says,  "From  the 
employers*  stand-point,  I  have  Mr.  Pillsbury 's  as- 
surance that  it  pays.**  It  brings  about  pleasant 
relations  between  employer  and  employee,  and 
works  to  mutual  advantage.  The  system  is  not, 
however,  without  its  inconveniences  and  petty 
annoyances. 

The  Minneapolis  co-operative  mercantile  com- 
pany was  established  by  the  co-operative  coopers 
in  1886,  and  its  success  has  been  very  satisfactory. 
There  is  no  reason  why  this  form  of  co-operation 
which  has  proved  so  advantageous  to  working- 
men  in  England  should  not  have  like  results  in 
this  country. 


In  addition  to  those  co-operative  indartries 
mentioned  above,  Minneapolis  has  a  oo-operative 
laundry,  a  co-operative  painters*  association,  oo- 
operative  building  associations,  and  other  oo-op- 
erative enterprises  whose  forms  of  organizatioQ 
are  admirably  sketched  in  this  monog^^ph. 

Dr.  Shaw  attributes  the  fresh  impulse  now  be- 
ing manifested  among  workingmen  to  join  in  co- 
operative effort  chiefly  to  the  growth  and  activity 
of  the  knights  of  labor. 

Co-oi)eration  is  not  prescribed  as  a  panacea  for 
all  the  present  ills  of  labor.  The  author  rec- 
ognizes that  there  must  be  improvement  along 
many  lines,  but  holds  that  within  certain  limits 
co-operation  has  not  only  immediate  applicability^ 
but  also  great  remedial  virtue.  The  moral  effects 
are  reckoned  its  highest  success.  It  makes  men 
provident,  temperate,  and  self-reliant.  Co-opera- 
tion is  not  a  religion,  and  calls  for  no  renuncia- 
tions. It  is  merely  a  question  of  business  advan- 
tage, and  those  engaged  in  it  would  not  hesitate  to 
give  up  the  system  if  their  condition  would  be 
bettered  thereby. 

This  contribution  to  the  labor  literature  of  the 
day  will  doubtless  be  widely  read,  and  lead  to 
good  results. 


PARIS  LETTER. 


The  very  sad  and  unexpected  news  of  Paul 
Bert's  death  reached  us  yesterday,  exciting  much 
surprise,  as  it  was  scarcely  known  that  he  was  ill. 
As  a  politician,  M.  Bert  was  a  mao  of  passionately 
strong  opinions ;  and  his  anti-clerical  eflTorts, 
which  soon  became  an  anti-religious  warfare,, 
made  him  many  bitter  enemies.  As  to  his  work 
in  Tonquin,  it  can  hardly  be  appreciated,  as  it  had 
only  begun.  As  a  scientist,  M.  Bert  had  already 
been  virtually  dead  many  yeais.  He  had  almost 
entirely  given  up  work  of  a  physiological  nature,, 
his  attention  being  given  altogether  to  politics.  I 
have  had  the  pleasure  of  meeting  M.  Bert  two  or 
three  times  in  his  laboratory,  and  of  listening  to 
some  of  his  conversations  with  his  assistants, while 
he  was  discussing  new  experiments  and  explain- 
ing the  methods  that  ought  to  be  followed  ;  and, 
as  he  spoke,  new  ideas  appeared  to  be  constantly 
coming.  With  a  trained  and  intelligent  corps  of 
assistants,  he  would  have  done  great  work.  His 
head  was  ever  full  of  new  ideas,  of  ingenious 
methods,  but  he  required  assistants  to  catch  the 
ideas  as  they  ccune,  and  to  work  according  to  his 
directions. 

At  a  recent  meeting  of  the  Academy  of  sciences, 
M.  Pasteur  read  an  interesting  paper  on  the  prog- 
ress of  anti-hydrophobic  inoculation.  Up  to  the 
81st  of  October,  2,490  persons  had  been  treated  at 
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his  laboratory  after  having  been  bitten  by  rabid 
or  presumably  rabid  animals.  Of  this  number, 
1,700  were  natives  of  France,  among  whom  the 
resulting  deaths  were  ten,  —  1  in  170.  The  num- 
ber of  cases  of  hydrophobia  recorded  in  the  Paris 
hospitals  is  usually  ten  or  twelve  per  annum  ; 
during  the  year  ending  November,  1885,  it  was 
twenty-one.  Since  that  date,  only  three  cases 
have  occurred.  One  was  a  person  who  had  been 
treated  by  M.  Pasteur,  while  two  were  persons 
who  had  not  been  so  treated.  Upon  the  whole, 
the  mortality  among  those  treated  was  shown  to 
be  much  less  than  among  those  not  treated.  Tlie 
most  imi)ortant  point  in  M.  Pasteur's  paper  is, 
that  the  treatment  must  not  be  the  same  in  all 
cases  ;  that  where  the  wounds  inflicted  are  of  a 
serious  nature,  in  the  face  especially,  stronger 
doses  are  required.  Such  was  the  treatment  in 
the  case  of  the  nineteen  Russians,  who,  it  will  be 
rememl)ere<],  were  sent  here  from  Smolensk  after 
having  been  severely  bitten  by  a  rabid  wolf.  One 
died  during  treatment,  and  two  others  a  few  days 
afterward.  Pasteur,  fearing  for  the  safety  of  the 
others,  treated  them  anew,  ending  with  very 
strong  doses,  which  he  believes  is  the  reason  for 
their  survival.  In  cases  where  there  are  severe 
wounds  of  the  head  or  face,  he  now  proceeds  as 
follows  :  on  the  first  day  he  uses  medulla  virus  12 
days  old  at  11  o'clock,  10  days  old  at  4,  and  8  days 
old  at  9  ;  on  the  second  day,  at  the  same  hours, 
he  uses  medulla  virus  of  6,  4.  and  2  days  respec- 
tively ;  on  the  third  day,  medulla  virus  of  1  day. 
Tlie  treatment  on  the  fourth  day  is  the  same  as 
on  the  first,  that  on  the  fifth  the  same  as  on  the 
second,  and  the  sixth  as  on  the  third  ;  on  the  sev- 
enth he  uses  a  4-day  medulla,  on  the  eighth  a  8- 
day,  on  the  ninth  a  2-day,  and  on  the  tenth  a  1- 
day  medulla.  The  process  may  be  repeated  two 
or  three  times.  M.  Pasteur  has  used  this  method 
some  two  months  in  cases  such  as  those  men- 
tioned, with  good  results.  Part  of  the  paper  was 
devoted  to  the  effect  of  anti-hydrophobio  treat- 
ment of  dogs  after  inoculation,  the  results  in  dogs 
being  exactly  the  same  as  in  man,  experiments 
having  shown  that  prompt  action  and  high  doses 
are  necet^sjir}',  just  as  in  the  case  of  hydrophobia 
among  human  beings.  Tlie  paper  was  heartily 
applauded  by  the  members  of  the  academy. 

M.  Loret  of  Lyons,  in  the  course  of  his  studies 
on  ancient  Egyptian  funeral  rites,  has  given  some 
attention  to  the  perfumes  then  in  use;  and  by  means 
of  his  botanical  knowledge,  aided  by  some  inscrip- 
tions in  ancient  laboratories,  he  has  been  able  to 
discover  the  ingredients  composing  some  of  them, 
such  as  *  kyphi  *  and  '  tasi,'  which  were  used  in 
Greece  and  Rome  after  the  conquest  of  Egypt. 
These  he  has  reproduced  from  the  old  Eg3rptian 


formulas,  *  tasi '  being  compounded  of  storaz, 
benzoin,  myrrh,  and  other  resins,  while  '  kyphi ' 
is  made  from  roots,  leaves,  and  seeds  of  different 
plants. 

A  new  treatment  of  phthisis  is  proposed  by  Dr. 
Berjon  of  Lyons,  entirely  different  from  the 
bacteriological  treatment  recently  proi)osed  by 
Cantani,  and  unsuccessfully  tried  by  several  Ital- 
ian and  Spanish  physicians.  The  new  treatment 
is  based  on  the  fact,  demonstrated  by  CI.  Bernard, 
that  some  gases,  such  as  sulphuretted  hydrogen^ 
which  cannot  be  inhaled  without  danger,  can  be 
introduced  into  the  digestive  tract  through  the 
rectum,  passing  off  through  the  lungs  without  in- 
convenience after  being  absorbed  by  the  mucous 
membrane  of  the  rectum  and  passed  through  the 
circulatory  system.  Dr.  Berjon  uses  carbonic 
acid  mixed  with  sulphydric  acid.  Tuberculous 
patients  have  shown  much  improvement  under 
this  treatment,  though  the  reason  for  it  is  not  ob- 
vious, and  M.  Berjon  does  not  explain  why  he 
uses  the  gases  named  rather  than  others.  Under 
thi;}  new  treatment,  it  seems  that  after  a  time  the 
purulent  discharge  ceases,  nocturnal  sweating 
disappears,  there  is  a  marked  increase  in  weight, 
but  the  bacilli  are  still  present.  Dr.  Berjon's  ex- 
periments are  so  very  recent,  that  their  results 
cannot  yet  be  judged.  Those  who  desire  full  in- 
formation upon  this  subject  are  referred  to  the 
Semaine  mMicale  of  July  14  and  Oct.  20,  1886. 
The  same  method  has  been  tried  in  cases  of 
asthma,  and  with  good  results.  The  reason  for 
this  is  enigmatical,  but  the  subject  is  well  worth 
investigation. 

Dr.  Guilbeau,  a  blind  professor  in  the  Inslitut 
national  for  the  blind,  has  conceived  and  put  into 
execution  the  excellent  idea  of  establishing  a 
museum  to  contain  samples  or  specimens  of  all 
articles  specially  devised  for  the  use  of  the  blind. 
He  has  already  made  quite  a  collection.  This 
museum  will  contain  much  to  interest  not  only 
those  deprived  of  sight,  but  the  general  public  as 
well,  as  it  will  present  in  a  graphic  manner  a  his- 
tory of  the  efforts  made  to  increase  the  comfort 
and  the  knowledge  of  the  blind.  The  display  of 
the  different  kinds  of  letters  invented  for  reading 
by  touch  is  very  complete,  containing  all  varieties 
introduced  since  Hatly's  first  large  letters  in  relief 
and  Braille's  improvement,  up  to  the  latest 
methods. 

Some  time  ago,  M.  Moissan,  a  young  chemist, 
had  a  letter  read  before  the  Academy  of  sciences, 
announcing  that  he  had  been  able  to  isolate  from 
hydrofluoric  acid  a  new  substance  possessing  very 
peculiar  qualities,  and  which  he  believed  to  be 
fluor.  A  committee  was  appointed,  and  at  the 
meeting  of  the  academy,  on  Monday  last,  I  heard 
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part  of  M.  Delray's  report  upon  the  subject. 
After  haring  recalled  past  experiments  in  that 
directioD,  M.  Delray  stated  that  M.  Moissan's 
method  consisted  in  submitting  hydrofluoric  an- 
hydric  acid  to  the  action  of  very  strong  electrical 
influence  and  intense  cold  (from  —  28®  to  —  61°  C). 
After  two  or  three  hours  of  this  treatment,  a  gas 
is  obtained  which  it  does  not  seem  possible  can  be 
any  thing  but  fluor. 

The  ancient  Sorbonne  re-opened  its  venerable 
doors  some  days  ago:  M.  LAvisse,  professor  of 
modern  history  in  the  literary  faculty,  delivering 
the  opening  address.  A  new  chair,  that  of  phys- 
ical geography,  has  been  created,  which  will  be 
filled  by  M.  V^lain,  a  geologist. 

The  Mus^  du  Louvre  some  time  ago  received 
several  fine  specimens  of  Persian  art  of  very  great 
antiquity.  They  consist  of  a  series  of  warriors, 
in  relief,  natural  size,  of  enamelled  and  colored 
bricks.  They  come  from  the  palace  of  Darius,  in 
Susa,  having  been  brought  thence  by  M.  and 
Mme.  Dieulafoy.  These  specimens  of  Persian  art 
are  the  first  that  have  been  found,  and  have  ex- 
cited much  admiration  here.  Unfortunately  the 
venerable  warriors  are  not  as  well  suited  by  the 
climate  of  Paris  as  by  that  of  the  Susian  province, 
the  dampness  of  the  air  disagreeing  with  them  ; 
and,  to  prevent  the  crumbling  of  these  remains  of 
the  great  Darius's  palace,  they  are  to  be  submitted 
to  a  preservative  process,  —  heating  to  a  high  tem- 
perature after  having  been  covered  with  sperma- 
ceti. The  operation  will  be  an  extensive  one,  as 
each  brick  must  be  treated  separately. 

Among  the  books  recently  published,  I  would 

call  special  attention  to  Vul  plan's  second  volume 

on  diseases  of  the  spinal  cord,  which  came  from 

the  press  two  days   ago.     In  this  excellent  work 

the  able  physiologist  makes  known  all  that  his 

clinical  experience  and  physiological  experiments 

have  taught  him  these  many  years.    A  good  book, 

also,  is  that  of  Alex.  Peyer  :  •  Atlas  de  microscopic 

clinique.'    It  is  a  collection  of  a  great  number  of 

figures  relating  to  pathological    substances  and 

morbid  products.     Each  plate  is  accompanied  by 

a  lengthy  explanation.     This  book  will  prove  very 

useful  to  the  practitioner  as  well  as  to  the  student, 

and  is  gotten  up  in  very  handsome  style.        V. 
Paris,  Nov.  18. 

NOTES  AND  NEWS. 

The  annual  report  of  the  surgeon-general  of 
the  navy,  Francis  M.  Gunnell,  says  that  8,429  pa- 
tients in  the  navy  were  treated  during  the  year, 
with  52  deaths, — less  than  1  to  162.  He  com- 
plains that  the  navy  has  not  sufficient  induce- 
ments in  rank  and  pay  for  young  physicians  to 
become  medical  officers,  while  the  army  has  many 


applicants.  An  appropriation  is  oiiged  tot  a  jd- 
low-fever  hospital  at  Widow's  Island,  near  Poart»- 
mouth,  N.H. 

—  Commander  Schley  has  received  the  gold 
chronometer  voted  to  him  by  the  Maryland  l^ft- 
lature  as  a  testimonial  in  consideration  of  bis 
bravery  and  efficiency  in  the  rescue  of  Ldeutenant 
Greely. 

—  Qas  has  recently  been  discovered  at  several 
places  in  Indiana  in  supposed  paying  quantities. 
The  following  places  are  reported  to  have  wells 
which  have  been  sunk  to  a  successful  end  :  £atoo 
and  Muncie  in  Delaware  county,  and  Kokomo  in 
Howard  county.  Prospecting  is  being  carried  on 
in  most  of  the  larger  towns  of  northern  Indiana. 

—  Captain  Anderson  of  the  Norwegian  bark 
Hebe  reports  to  the  U.  S.  hydrographic  office  that 
on  Aug.  24,  1886,  while  in  the  Indian  Ocean  (11*> 
62'  south,  OO""  17'  east),  a  tremendous  sea  passed  the 
vessel,  looking  as  if  it  had  come  from  shoal  water. 
The  sea,  just  before  and  after  the  passage  of  the 
wave,  was  perfectly  smooth ;  light  breeze  at  the 
time  from  the  south-east.  No  soundings  were 
taken.  The  charts  in  this  locality  give  no  soimd- 
ings,  and  the  captain  is  of  the  opinion  that  the 
wave  may  have  been  due  to  an  earthquake. 

—  The  French  ministers  of  foreign  affairs  and 
of  public  instruction  will  shortly  place  before  the 
Chamber  of  deputies  a  projet  de  loi  relating  to 
literary  and  artistic  copyright,  in  order  to  carry 
out  the  conclusions  of  the  Berne  international 
convention. 

—  The  president  and  council  of  the  Royal  so- 
ciety have  awarded  the  Copley  medal  to  Franz 
Ernest  Neumann  of  K6nigsberg,  for  his  re- 
searches in  theoretical  optics  and  electro-dynamics, 
and  the  Davy  medal  to  Jean  Charles  Oalissard  de 
Marignse  of  Gleneva  for  his  researches  on  atomic 
weights.  Prof.  S.  P.  Langley  of  Alleghany  City 
was  awarded  the  Rumford  medal  for  his  researches 
on  the  spectrum  by  means  of  the  bolometer.  At 
the  same  time  Francis  Galton,  F.R.S.,  and  Prof. 
Guthrie  Tait  were  nominated  for  the  royal  medals, 
the  former  eminent  for  his  statistical  inquiries 
into  biological  phenomena,  and  the  latter  for  his 
various  mathematical  and    physical  researches. 

—  In  a  pneumatic  street-car  system  for  which  a 
patent  has  recently  been  granted,  air  is  compressed 
at  a  central  station,  and  distributed  through  pipes 
to  reservoirs,  situated  between  the  tracks  and  be- 
low the  street  surface,  at  points  on  the  road  where 
supplies  of  compressed  air  for  the  pneumatic  lo- 
comotives are  needed.  Tanks  on  the  locomotive 
hold  sufficient  compressed  air  to  propel  it  from 
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one  reservoir  to  the  next,  where  iJhe  supply  is  re- 
plenislied  by  means  of  a  quickly  adjusted  tap- 
ping-pipe which  connects  the  reservoir  with  the 
tanks.  A  similar  system,  differing  in  details,  was 
projected  some  years  ago,  but  without  tangible 
results. 

—  Vol.  xviii.  of  the  Tenth  census  of  the  United 
States  (*  Social  statistics  of  cities,'  part  i.,  by  O.  E. 
Waring,  jun.)  treats  of  the  principal  cities  of  the 
New  England  states,  and  of  New  York,  New 
Jersey,  Pennsylvania,  and  Delaware,  to  the  total 
number  of  53.  Part  ii.  wUl  describe  the  principal 
cities  of  the  rest  of  the  United  States.  The  char- 
acter and  scope  of  the  work  may  be  seen  in  the  fol- 
lowing list  of  subjects,  in  accordance  with  which 
each  city  is  treated  more  or  less  fully  :  history ; 
site,  elevation,  topography,  climate,  and  tributary 
country  ;  means  of  communication  ;  streets,  pave- 
ments, and  public  parks;  sewerage,  water  and 
gas  supply  ;  police,  fire,  and  health  departments  ; 
schools,  churches,  and  cemeteries;  hospitals, 
penal  and  reform  institutions  ;  etc.  At  the  pres- 
ent time,  when  the  movement  of  our  population 
toward  cities  is  so  rapid,  and  the  problems  of 
municipal  drainage,  water-supply,  paving,  etc.,  so 
press  for  a  solution,  the  value  of  this  compilation  is 
apparent.  The  volume  is  freely  illustrated  with 
map!i  showing  past  as  well  as  present  conditions. 
The  historical  maps  of  Boston  are  especially 
worthy  of  notice. 

—  Vol.  XX.  of  the  Tenth  census  of  the  United 
States  (*  Statistics  of  wages,  necessaries  of  life, 
trades  societies,  strikes  and  lockouts,*  by  J.  D. 
Weeks),  though  long  delayed,  make^  a  very 
timely  appearance,  as  its  contents  throw  a  flood 
of  light  upon  the  condition  of  the  laboring  classes, 
and  will  doubtless  aid  in  the  solution  of  the  ques- 
tion, •Do  strikes  pay?'  It  appears  that  during 
the  year  1880  there  occurred  762  strikes  or  lock- 
outs. Of  these,  details  were  obtained  regarding 
only  220,  or  less  than  one-third.  As  a  consequence 
of  these  226  strikes  and  lockouts,  there  was  a  loss 
in  wages  of  $3,711,097.  If  the  same  proportion 
carries  through  the  others,  there  was  a  direct  loss 
to  the  laborer  of  nearly  $12,000,000,  or  fully  one 
per  cent  of  the  total  wages  paid.  This  takes  no 
account  of  industries  which  were  broken  up  or 
driven  away  in  consequence  of  such  strikes.  An 
examination  of  the  comparative  tables  of  wages 
does  not  indicate  that  the  results  in  raising  wages 
have  l)een  commensurate  with  this  loss. 

—  According  to  the  vital  statistics  of  Germany 
for  1885,  4,091  males  and  1,209  females  committed 
suicide.  The  methods  of  self-destruction  were  as 
follows  :  hanging,  8,567  ;  drowning,  1,177  ;  shoot- 
ing, 611  ;  poison,  232 ;  cutting  their  throats,  112  ; 


throwing  themselves  under  railroad  trains,  77 ; 
throwing  themselves  from  heights,  49. 

—  Captain  Gager  of  the  steamship  Louisiana 
reports  to  the  U.S.  hydrographic  offtce  at  New 
Orleans,  that,  on  his  last  trip  from  New  York  to 
that  port,  he  found  an  almost  entire  absence  of 
current  in  the  Gulf  Stream.  Captain  Gager 
states  that  this  has  generally  been  his  experience 
when  the  water  in  the  Mississippi  was  unusually 
low,  and  connects  the  absence  of  Gulf  Stream 
current  with  this  fact.  This  is  not  unusual  after 
a  strong  northerly  wind. 

—  The  Boston  medical  and  surgical  journal 
says,  that,  in  estimating  human  character,  the  ear 
affords  a  better  criterion  than  any  of  the  other 
features.  An  ear  which  presents  no  well-defined 
elevations  and  depressions  indicates  selfishness  and 
want  of  delicacy  of  perception.  The  popsessor  of 
a  thick,  well-shaped,  highly  tinted  appendage,  set 
well  forward,  is  usually  ungrateful,  grasping,  and 
lacking  in  depth  of  feelings.  A  thin  ear  indicates 
keen  susceptibility  ;  and  an  c  ar  that  projects  from 
the  head,  alertness.  A  broad  ear  is  more  coarsely 
practical.  The  perfect  ear  is  one  which  lies  close 
to  the  head,  and  is  gracefully  rounded  with  pretty 
curves,  strong  lines,  and  firm,  delicately  tinted 
cartilage. 

—  Numerous  instances  have  been  recorded  of 
late  in  the  medical  journals,  of  the  complete  re- 
union of  portions  of  fingers  which  had  been  cut 
otf  from  the  hand,  in  some  cases  by  the  knife,  and 
in  others  by  the  axe.  In  one  case  a  man,  in  cutting 
kindlings  for  the  morning  fire,  accidentally  cut  off 
the  end  of  his  thumb.  He  had  gone  from  the 
place  some  twenty  feet,  when  he  returned,  picked 
up  the  end,  wi[)ed  it  and  replaced  it,  binding  it  in 
its  original  place  as  nearly  as  possible.  The 
wound  united ;  and  the  finger  is  now  as  good  as 
ever,  pave  that  its  sensibility  is  somewhat  dimin- 
ished. In  another  case  a  boy  chopped  off  the 
ends  of  three  fingers.  He  was  seen  by  a  physician 
three  or  four  hours  after  the  accident.  The  ends 
of  the  fingers  had  been  fomid  in  the  snow,  and 
were  brought  to  him.  He  attached  them,  and 
two  of  the  three  united. 

—  A  physician,  in  a  letter  to  the  Medical  record, 
narrates  a  case  in  which  one  of  his  patients,  who 
is  suffering  from  dyspet)sia  accompanied  by  the 
eructation  of  gas.  burned  his  hair,  eyebrows,  and 
mustache  by  the  ignition  of  some  of  the  gas  as  it 
came  from  his  mouth,  while  at  the  time  he  held  a 
lighted  match  in  his  hand. 

—  At  a  recent  meeting  of  the  New  York  patho- 
logical society  a  case  was  reported  in  which  a 
negro  child,  which  died  at  the  age  of  two  months. 
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bad  but  one  lung,  tbe  left.  The  right  was  rudi- 
mentary, and  bad  never  been  inflated.  The  heart 
was  also  malformed,  having  but  one  auricle  and 
one  ventricle,  both  being  the  left. 

—  The  New  York  medical  record  has  the  follow- 
ing, not  very  flattering  account  of  the  family  of 
the  great  Caesar  :  *'  In  the  Claud ian- Julian  family, 
beginning  with  Julius  Caesar  himself,  and  ending 
with  Nero,  we  have  an  almost  unbroken  line  of 
neuroses.  Caesar  himself  was  epileptic  :  but  prob- 
ably the  disease  developed  late  in  life,  from  ex- 
posure and  excesses,  and  did  not  much  aifect  his 
health.  Augustus,  his  grand-nephew,  had,  it  is  be- 
lieved, writer's  cramp.  Julia,  his  daughter,  seems 
to  have  been  little  more  than  a  nymphomaniac ; 
she  had  an  imbecile  son.  Tiberius  was  a  man 
naturally  heartless,  cruel,  and  licentious ;  in  his 
later  years  he  seems  to  have  lost  all  moral  sense, 
and  illustrated  the  most  shameless  sensibility 
and  cruelty.  Caligula,  reputed  great-grandson  of 
Augustus,  was  epileptic  as  a  boy,  badly  formed 
and  weak-minded  as  a  man.  He  stuttered,  was 
insomnious,  and  apparently  had  liallucinations. 
Claudiuf)  was  also  weak-minded,  timid,  and  credu- 
lous, with  unsteady  gait,  weak  knees,  shaking 
head,  and  dribbling  lips." 

—  In  speaking  of  the  preservation  of  dead 
bodies,  Qaillard^s  medical  monthly  says  that  Ed- 
ward I.,  who  died  in  1807,  was  found  not  decayed 
four  hundred  and  sixty-three  years  subsequently. 
The  flesh  on  the  face  was  a  little  wasted,  but  not 
putrid.  The  body  of  Canute,  who  died  in  1017, 
was  found  fresh  in  1766.  Those  of  William  the 
Conqueror  and  his  wife  were  perfect  in  1522.  In 
1569  three  Roman  soldiers,  in  the  dress  of  their 
country,  fully  equipped  with  arms,  were  dug  out 
of  a  peat-mass  near  Aberdeen.  They  were  quite 
fresh  and  plump  after  a  lapse  of  about  fifteen  hun- 
dred years.  In  1717  the  bodies  of  Lady  Kilsyth 
and  her  infant  were  embalmed.  In  1796  they 
were  found  as  perfect  as  in  the  hour  they  were 
embalmed.  Every  feature  and  limb  was  full. 
The  infant's  features  were  as  composed  as  if  he 
hiid  only  been  asleep  for  eighty  years.  His  color 
was  as  fresh  and  his  flesh  as  plump  and  full  as  in 
the  perfect  glow  of  health.  The  smile  of  infancy 
and  innocency  was  on  Ms  lips.  At  a  little  distance 
it  was  diflicult  to  distinguish  whether  Lady 
Kilsyth  was  alive  or  dead. 

—  The  British  schooner  Souvenir  (Captain 
Eraser)  reports  to  the  U.  S.  hydrographic  office 
that  they  encountered  a  very  severe  electric  storm 
on  the  24th  of  November,  off  Block  Island.  A 
heavy  gale  was  blowing  from  south-west  to  west. 
There  was  terrific  squalls  with  remarkably  bril- 
liant lightning  and  tremendous  thunder,  and  tor- 


rents of  rain.  Tlie  vessel  was  completely  covered 
with  St.  Elmo's  fire,  and  the  sea  was  full  of  phos- 
phorescence. The  compasses  and  barometer  were 
very  greatly  affected,  the  former  varying  from  one 
to  three  points  either  way,  and  the  mercm'y  in  tbe 
latter  trembling  and  *  pumping '  violently. 

—  During  the  annual  meeting  of  the  American 
society  of  microscopiFts  at  Chautauqua,  N.Y., 
last  August,  some  of  the  members  under  charge 
of  the  *  working  session  committee,'  collected,  by 
means  of  a  surface-net,  quite  a  number  of  fresh- 
water forms  from  the  lake.  The  Crustacea  found 
included,  of  the  Copepoda,  two  species  of  Diapto- 
mus,  two  of  Cyclops,  and  one  each  of  Epiflcura 
and  Ergasilus ;  of  the  Cladocera,  there  were  foiuid 
Daphnella  brachyura  (Lievin),  Daphnia  ceder- 
stromii  (Schoedler),  Chydorus  sphaericus  (O.  Fr. 
Muller),  Leptodora  hyalina  (Lilljeborg)  ;  also  Ceri- 
odaphnia  and  Boeroina.  The  Crustacea  were  put 
in  the  hands  of  Mr.  C.  S.  Fellows  for  identifi- 
cation, who  will  report  at  the  next  meeting  of  the 
association. 

—  The  Brazilian  government  has  appropriated 
ten  thousand  dollars  for  an  agricultural  experi- 
ment-station, and  inquiries  are  being  made  abroad 
for  a  competent  specialist  to  take  charge  of  it. 
There  is  an  agricultural  school  near  Bahia,  in 
charge  of  Dr.  F.  M.  Draenert,  a  German,  but  thus 
far  there  are  no  experiment-stations  in  the  empire. 

—  Despatches  from  Buenos  Ayres  state  that 
cholera  is  on  the  increase  there.  Seventeen  new 
cases  and  nine  deaths  were  reported  in  the  city  in 
one  day.  In  Rosario  thirty-four  new  cases  and 
twenty -five  deaths  occurred,  and  at  Cordova 
twelve  cases  and  five  deaths. 

—  A  case  of  actinomycosis  is  said  to  exist  in 
Springfield,  111.,  in  the  person  of  a  young  lady 
employed  in  a  manufacturing  establishment  in 
that  place.  Its  common  name  is  *  lump- jaw,'  and 
appears  as  a  tumor  of  the  jaw.  Although  affect- 
ing cattle  and  swine,  it  very  rarely  attacks  human 
beings.  This  is  certainly  true  for  this  country, 
although  thirty  cases  are  said  to  have  occurred  in 
Germany  in  four  years.  It  is  a  disease  caused  by 
a  vegetable  parasite,  the  actinomycis  or  ray-fiui- 
gus.  Some  place  this  parasite  among  the  Scbizo- 
mycetes,  others  among  the  fimgi.  The  disease 
may  also  appear  in  the  lungs  and  in  the  intestines. 
The  germs  are  supposed  to  enter  the  jaw  through 
decayed  teeth  or  the  tonsils,  and  the  resulting 
tumor  shows  itself  at  the  angle  of  the  jaw. 

—  The  nineteenth  annual  meeting  of  the  Kan- 
sas academy  of  science  was  held  at  Emporia,  Elan., 
Nov.  17,  18,  and  19.  The  welcoming  address  waa 
given  by  Pres.  A.  R.  Taylor  of  the  State  normal 
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school,  and  evening  lectures  by  the  president  of 
the  academy,  Prof.  E.  L.  Nichols,  of  the  Univer- 
sity of  Kansas,  on  '  The  sky,'  and  by  Prof.  John 

C.  Branner,  of  the  University  of  Indiana,  on 
*  Geologists,  professional  and  unprofessional.'  The 
following  papers  were  read :  F.  H.  Snow,  Rain 
cycles  in  Kansas ;  E.  B.  Cowgill,  Meteors  of  the 
Biela  train  ;  T.  H.  Dinsmore,  jun..  The  meteors 
of  1885  and  1886  ;  T.  H.  Dinsmore,  jun.,  and  A. 

D.  Crooks,  Color-blindness  in  the  State  normal 
school  :  E.  L.  Nichols,  On  black  and  white  ;  W. 
S.  Franklin,  On  some  curves  allied  to  Lissajou's 
figures  :  E.  L.  Nichols  and  W.  S.  Franklin,  A 
preliminary  note  on  the  electro-motive  force  due 
to  magnetism  ;  E.  B.  Cowgill,  On  the  magnetiza- 
tion of  a  ring  ;  T.  H.  Dinsmore,  jun.,  A  new  illus- 
tration of  the  arc  light  ;  D.  S.  Kelly,  The  coal- 
measures  of  Lyon  county  ;  Robert  Hay,  Historical 
sketch  of  geological  work  in  Kansas ;  A.  H. 
Thompson,  Additional  notes  on  history  of  geologi- 
cal work  in  Kansas  :  F.  H.  Snow,  On  the  species 
of  Dakota  leaves  in  the  museum  of  the  University 
of  Kansas ;  Joseph  Savage,  Pink  and  white  ter- 
races of  New  Zealand ;  Concretionary  forms ; 
Robert  Hay.  Natural  gas  in  eastern  Kansas  ;  G.  H. 
Failyer  and  J.  T.  Willard,  Preliminary  report  on 
the  chemistry  of  the  natural  gases  of  Kansas  ;  E. 
H.  S.  Bailey,  Miscellaneous  chemical  notes  ;  Q.  H. 
Failyer  and  J.  T.  Willard,  Some  notes  on  the 
determination  of  lithium,  and  on  its  occurrence  in 
a  mineral  spring  in  Jewell  county,  Kan. ;  On  some 
mineral  waters  of  Kansas ;  E.  H.  S.  Bailey,  On 
the  composition  of  the  lime  solution  in  which 
straw  is  digested  in  the  straw-paper  manufacture; 

E.  C.  Franklin,  Ih*oximate  analysis  of  Artemisia 
annua ;  L.  E.  Sayre,  A  preliminary  analysis  of 
Astragalus  mollisimus  (loco  weed) ;  J.  T.  Willard, 
On  variations  in  the  sugar-content  of  Sorghum 
vulgare,  with  an  account  of  some  efforts  to  im- 
prove the  species  ;  T.  H.  Dinsmore,  jun..  New  dis- 
tillation apparatus ;  T.  H.  Dinsmore,  jun.,  and 
W.  S.  Picken,  Notes  on  the  effects  of  oxygen  on 
animal  life  ;  M.  A.  Bailey,  Tlie  minus  sign  ;  B.  B. 
Smyth,  Figurate  series  ;  A.  H.  Thompson,  Ethics 
among  animals ;  J.  A.  Udden,  Some  mounds  on 
Paint  Creek,  McPherson  county  ;  John  D.  Parker, 
On  mounds  in  Davis  county  ;  J.  R.  Mead,  Explora- 
tions among  the  Pueblo  ruins  of  New  Mexico ;  L. 
L.  Dyclie,  Notes  on  the  humming-birds ;  N.  8. 
Gk)6s.  Additions  to  the  catalogue  of  the  birds  of 
Kansas  ;  L.  L.  Dyche,  List  of  birds  observed  near 
Hermit's  Peak,  Las  Vegas,  N.  Mex.,  with  notes ; 

F.  H.  Snow,  Note  of  the  occurrence  in  Kansas  of 
the  Mississippi  shapper.  or  alligator  turtle  ;  F.  W. 
Cragin,  On  a  new  variety  of  a  rare  Sonoran  rep- 
tile from  Kansas ;  J.  R.  Mead,  List  of  the  fresh- 
water   Mollusca    of  Sedgwick    county ;   E.    A. 


Popenoe,  A  list  of  Kansas  Hymenoptera  in  the 
museum  of  the  state  agricultural  college  ;  C.  L. 
Marlatt,  On  the  cedar  saw-fly  ;  W.  Knaus,  On 
the  distribution  of  species  of  Kansas  Coleoptera ; 

E.  A.  Popenoe,  A  revised  list  of  the  Coleoptera  of 
Kansas ;  C.  L.  Marlatt,  Notes  on  the  oviposition 
of  the  Buffalo  tree-hopper  ;  F.  H.  Snow,  A  pre- 
liminary list  of  Kansas  desmids  ;  W.  A.  Keller- 
man  and  M.  A.  Carleton,  Second  list  of  Kansas 
parasitic  fungi ;  W.  A.  and  Mrs.  Kellerman, 
Kansas  forest-trees  identified  by  leaves  and  fruit ; 
J.  H.  Carruth,  Scraps  of  botanical  history ;  F.  H. 
Snow,  A  list  of  plants  collected  in  New  Mexico  by 
the  scientific  expeditions  of  the  University  of 
Kansas. 

—  Messrs.  Ticknor  &  Company,  Boston,  an- 
nounce the  publication  of  Goethe's  *  Faust,  a  com- 
mentary,' by  Denton  J.  Snider  (8  vols.,  12°,  $8.50). 
This  is  a  treatise  on  the  greatest  of  German  poems, 
giving  its  history,  critical  standards,  and  outline, 
and  analyses  and  explanations  of  all  the  scenes 
and  situations,  as  seen  from  a  philosophical  point 
of  view. 

— The  seventh  annual  meeting  of  the  American 
society  of  mechanical  engineers  was  held  in  this 
city  from  Nov.  89  to  Dec.  8,  Vice-President  Towne 
presiding  in  the  absence  of  President  Sellers. 
The  opening  address  was  a  review  of  the  early 
history  of  steam-engines  in  this  country,  by  Hora- 
tio Allen.     The  following  papers  were  read :  Prof. 

F.  Reuleux,  Friction  in  toothed  gearing ;  Prof.  R. 
H.  Thurston,  Friction  of  non-condensing  engines ; 
A.  Wells  Robinson.  Dredging  machinery  ;  Benja- 
min Baker,  The  working-stress  of  iron  and  steel ; 
Andrew  C.  Campbell,  A  new  conicograph ;  Prof. 

G.  Lanza,  Strength  of  shafting;  William  Kent, 
Heating  capacity  of  water-gas  :  Professor  Alden, 
Formulae  and  tables  for  calculating  the  effect  of 
reciprocating  parts  of  high-speed  engines ;  Wil- 
liam Cowles,  Fire-boats;  George  H.  Barrus,  The 
new  calorimeter ;  Oberlin  SmitS,  Intrinsic  value 
of  special  tools ;  W.  E.  Par^idge,  Capital's  need 
of  high-priced  labor.  Ao&ong  the  topics  discussed 
were  the  following :  Transmisi^ion  of  power  by 
flying  rope  ;  Practical  value  of  the  sand-blast  for 
sparpening  files ;  Feed-pumps  and  injectors ;  Ef- 
fects of  exposure  upon  aluminium  bronze ;  Anneal- 
ing-furnaces for  small  gray -iron  castings;  Grit 
in  grind ing-rooms,  yards,  and  shops;  Expansion 
and  contraction  of  drawing-paper ;  Cutting  of  in- 
tricate templets  from  very  thin  metal ;  Equipment 
of  mechanical  engineering  laboratory  ;  Problems 
for  students  of  mechanical  engineering  in  the  last 
year  of  their  regular  course ;  Power  required  to 
drive  modern  American  machine-tools.  The  offi- 
cers elected  for  the  ensuing  year  are,  president, 
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George  H.  Babcock ;  vice- presidents,  Joseph  Mor- 
j?an,  jun.,  Charles  T.  Porter,  Horace  S.  Smith ; 
managers,  Frederick  G.  Coggin,  John  T.  Haw- 
kins, Thomas  R.  Morgan,  sen.;  treasurer,  William 
H.  Wiley. 

—  It  is  announced  that  the  British  government 
has  taken  possession  of  the  island  of  Socotra,  in 
the  Indian  Ocean,  heretofore  belonginfz:  to  the 
imamat  of  Muscat.  For  many  3  ears  the  British 
government  had  subsidized  the  governor  of  the 
island,  but  had  had  no  direct  control  over  it. 
Socotra  lies  about  120  miles  east  of  Cape  Guarda- 
fui,  near  the  entrance  to  the  Gulf  of  Aden,  and 
in  the  direct  route  of  vessels  passing  between  Suez 
and  India.  The  island  is  70.  miles  long  by  20  miles 
broad,  with  an  area  of  about  1.000  squai-e  miles, 
and  a  population  of  nearly  5,000,  mostly  Arabs, 
negroes,  and  Portuguese.  A  range  of  granite  and 
limestone  mountains  extends  through  the  middle 
of  the  island,  rising  in  places  to  a  height  of  5,000 
feet.  The  low  coast-lands  are  fertile,  producing 
aloes,  dragon*s-blood  and  other  gums,  taniarinds, 
dates,  and  tobacco. 

—  Snow  hall,  for  the  uses  of  the  natural  history 
department  of  the  University  of  Kansas,  at 
Lawrence,  was  formally  dedicated  on  Nov.  17. 

—  The  government  of  Queensland  is  taking 
vigorous  measures  to  guard  that  colony  against 
the  rabbit-plague  mentioned  in  Science  of  Nov.  12. 
A  rabbit-proof  fence  of  wire  netting  will  be  erected 
along  the  boundary-line  between  Queensland  and 
New  South  Wales,  with  an  extension  of  a  hundred 
miles  northward  along  the  boundary  of  South 
Australia.  For  this  purpose,  2,550  miles  of  fen- 
cing wire  and  450  miles  of  wire  netting  liave  already 
been  purchased  in  England. 

—  While  the  question  of  the  advisability  of 
women  studying  medicine  is  being  discussed,  the 
women  are  settling  it  for  themselves  by  entering 
the  medical  schools  in  no  inconsiderable  number. 
At  Zurich  twenty-nine  are  now  pursuing  that 
study  ;  in  London,  forty -eight ;  and  at  Paris,  one 
hundred  and  three.  At  the  latter  eighteen  have 
obtained  their  diplomas  of  doctor  during  the  past 
seven  years. 

—  An  unsinkable  lifeboat  recently  patented  by 
a  gentleman  in  Buffalo,  N.Y.,  possesses  some 
novel  features.  The  entire  lower  part  of  the  boat 
is  filled  with  sheets  or  slabs  of  cork,  set  up  edge- 
wise and  fastened  together.  Above  this  is  a  filling 
of  rushes,  set  up  vertically  and  having  their  ends 
rendered  water-proof.  Above  the  cork  and  rushes 
is  a  water-tight  deck,  which  separates  the  lower 
half  of  the  boat  from  the  upper  half,  where  seats 
are  provided  for  crew  and  passengers. 


LETTERS  TO  THE  EDITOR. 
Fort  Ancient,  Warren  coiinty»  Ohio. 

Ha  VINO  recently,  in  company  with  Messrs.  W.  H. 
Holmes  and  Charles  M.  Smith,  visited  some  of  the 
more  noted  ancient  works  of  Ohio,  among  them  the 
one  mentioned  above,  I  have  concluded  that  a  few 
words  in  regard  to  its  present  condition  might  be  of 
interest  to  general  readers  as  well  as  to  archeologists. 

This  work  has  been  so  often  described,  that  most 
rea4ier8  interested  in  onr  antiquities  are  familiar  with 
it.  The  first  notice  and  plan  were  given  in  the  *  Port- 
folio* (1809).  Both  plan  and  description  were 
copied  by  Caleb  Atwater  in  his  memoir  in  the  fini 
volume  of  the  Transactions  of  the  American  anti- 
qnarian  society  (1820).  About  twenty  years  later  it 
was  carefully  surveyed  by  Prof.  John  Locke,  his  de- 
scription and  plat  being  published  in  the  Transac- 
tions of  the  Association  of  American  geologists  and 
naturalists  ri843).  This  plat  was  copied  by  Sqoier 
and  Davis  in  *  Ancient  monuments.*  and  is  the  one 
from  which  all  subsequent  figures  have  been  taken. 
It  is  quite  accurate  in  the  main ;  so  nearly  so,  in 
fact,  that  auother  complete  survey  may  be  deemed 
unnecessary.  Some  slight  corrections  might  be 
made  ;  but  these,  with  two  exceptions,  which  will  be 
named,  are  of  minor  importance. 

As  remarked  by  Squier  and  Davis,  this  is  '  *  one  of 
the  most  extensive,  if  not  the  most  extensive,  work 
of  this  class  in  the  entire  west."  It  is  also  one  of 
the  best  preserved,  the  main  portion  having  suffered 
but  little  from  the  plough  ;  the  surroimding  wall  be- 
ing uninjured  save  at  the  points  where  the  turnpike 
cuts  through  it,  and  at  a  few  places  where  ravines 
have  been  recently  formed.  As  earthen  walls  change 
but  little  so  long  as  they  are  covered  with  vegetation, 
it  is  more  than  probable  that  we  see  this  great  struc- 
ture (with  the  exceptions  hereafter  noted)  as  it  was 
when  abandoned  by  those  last  occupying  and  using 
it.  For  example  :  the  wall  at  d  (Squier  and  Davis's 
figure),  in  the  north-eastern  comer,  although  in  an 
open  field,  shows  no  signs  of  material  wearing ;  the 
height  being  now  a  little  over  nineteen  feet,  and 
width  at  base  sixty-seven  feet,  —  almost  exactly  the 
measurements  given  by  Atwater.  Growing  on  the 
top  are  some  large 'trees  whose  roots  are  not  at  all 
exposed.  With  the  exception  of  a  short  stretch  at 
the  point  mentioned,  the  wall  throughout  is  still  in 
the  unbroken  forest. 

Evidences  of  wearing  are  observable  at  some  of 
the  ravines  it  crosses,  and  a  few  of  the  smaller  gul- 
lies ap])ear  to  have  been  worn  since  the  wall  was 
bnilt  (a  fact  also  mentioned  by  Atwater),  though  in 
most  cases  the  adaptation  of  the  wall  to  the  slopes 
shows  that  these  existed  when  it  was  thrown  up. 
Professor  Locke  states  that  the  **  embankment  is  in 
several  places  carried  down  into  ravines  from  fifty  to 
one  hundred  feet  deep,  and  at  an  angle  of  thirty 
degrees,  crossing  a  streamlet  at  the  bottxym^  which, 
by  showers,  must  often  swell  to  a  powerful  torrent. 
But  in  all  instances  the  embankment  may  be  traced 
to  within  three  to  eight  feet  of  the  stream."  Although 
our  visit  was  during  an  unusually  dry  season,  when 
the  ravines  contained  no  water,  the  indications  ob- 
served did  not  bear  out  what  seems  to  be  implied  by 
Professor  Locke's  language,  —  that  the  wall  original- 
ly  crossed  the  ravines:  on  the  contrary ,  they  appear 
to  show  that  the  wall  stopped  on  the  sides  at  the 
points  reached  by  the  streamlets  in  lime  of  highest 
water.    It  is  true  that  at  some  points  it  has  Deen 
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brokeu  thronfjh  b;  the  preSBiire  of  wBter  acenmn- 
kited  behmc)  it,  bnt  in  all  these  cases  it  is  apparent 
that  the  ravines  have  been  formed  aince  the  wall  waa 
built.  At  only  one  point  did  we  observe  a  break 
made  since  ProteMor  Locke'B  anrvej.  This  is 
through  the  long,  (curved  stretch  directly  eaat  from 
where  the  Bo-cal  led  'two  large  monnda'  are  repre- 
sented on  the  plat. 

It  tbene  ravinea  were  defended,  as  ia  quite  prob- 
able, it  mnat  have  been  by  some  other  meaoH  than  a 
wall  lit  earth,  which  could  not  have  withstood  the 
pressure  through  a  aingle  rainy  season. 

Although  the  wall  is  built  chiefly  of  earth  (com- 
poHe<l  largely  in  moflt  plares  of  cta,v)  gathered  from 
the  atljocent  surface,  and  from  the  interior  ditch 
where  it  eiista,  it  ia  pHrtialty  underlaid  at  nunieroua 

[lointfl  with  Htonus.  which  in  some  cases  were  laid  up 
ooHely.  Thia  was  noticed  at  the  north -weatem 
comer,  where  the  wall  haa  been  cnt  through  to  make 
way  for  the  turnpike,  and  also  at  the  eitreuie  south- 
eaatem  corner.  At  tdmost  every  poiut  where  a  alight 
cut  bae  been  uiada  for  a  farm-road  or  other  purpose, 
stones  were  obaerved. 


generally  croatted  at  the  upper  temiinue  by  a  wall  of 
the  ordinary  height,  the  ridge  imuiediately  outaide 
being  cut  down  aeveral  feet  ao  as  to  present  a  ateep 
slope  curreapouding  with  the  outnide  of  the  wall. 
This  gives  the  appearance  of  a  inrrace  no  the  hillside 
a  few  feet  below  the  wall.  On  the  other  liand, 
where  similar  ridges  form  appriiarheii  to  the  aontb 
portion,  and  also,  at  eome  plaees.  to  the  north 
portion,  the  defences  are  formed  by  raining  the  wall 
considerably  above  the  ordinary  height. 

The  iathmus,  or  point  where  the  oppoaite  wails  ap- 
proach nearest  to  each  other,  just  north  of  the  so- 
called  '  two  large  mounda,'  ia  undefended,  though  on 
the  right  or  east  side  the  ascent  ia  by  no  nieana  ditO- 
cult :  the  declivity  on  the  west  forms  a  sufficient 
defence  without  a  wall.  The  plat  at  thia  pojul  ta 
alightly  eironeoua,  as  the  wall  on  the  west  aide  doea 
not  eitend  quite  so  far  north  as  repreaeuted.  It  is 
posgihle  that  tliis  oitensiou  was  niaile  theoretically, 
on  the  Bupposition  that  the  wash  which  is  ajiparent 
here  (ahown  in  Atwater'a  figure)  bail  carried  away 
the  wall.  That  a  small  portion  of  the  extreme  end 
was  carried  down,  is  true,  bnt  thu  ridge  ou  which  it 


Mr,  George  Bidge,  who  Uvea  near  the  two  nioDuda 
at  tlie  north-eastern  corner,  and  who  has  for  years 
studied  the  fort,  insists  that  the  wall  is  to  a  consider- 
able extent  underlaid  with  akine.  Thia  fact  is  also 
mentioned  by  Bquier  and  Davis,  wbostate  that"  they 
are  watrr-toom,  and  aeem  for  the  most  part  to  have 
been  taken  from  the  river."  This  is  certainly  an 
error,  as  they  are  almost  entirely  of  flat  pieces  of 
limeatone,  showing  no  indications  of  having  been 
water-worn,  such  as  could  be  obtained  on  the  surface 
or  immediately  below  the  brow  of  tbe  bill. 

The  two  points  at  the  isthmus,  or  neck,  marked  on 
the  plat  '  lioo  iargt  tnoundi,'  are  not  '  mounda ' 
properly  so  called,  but  the  elevated  terminations  of 
the  walls  on  the  sides,  the  opening  here  being  an  im- 
portant gateway.  The  point  at  the  extreme  soatfa- 
eaatern  cornet,  marked  on  the  plat  '  nKnind,'  is  only 
an  elevated  portion  of  the  wall  thrown  up  to  defend 
an  easy  approach  at  this  point. 

One  of  the  most  intereatiug  faata  observed,  of 
which  mention  has  not  heretofore  been  made,  is  the 
different  methods  adopted  of  defending  the  more 
easy  approaches.  On  the  north,  these  approachei, 
which    are    usually  narrow,  aaoending  ridges,   are 


runs  never  crossed  tbe  gap.  Besides,  in  the  original 
plat,  BH  given  in  the  '  Portfolio.'  the  wall  ia  represent- 
ed as  extending  up  to  the  ao-called 'wash' (which  ia  not 
a  '  wash.'  but  a  small  land-slide),  and  stopping  them. 
The  wail  never  existed  along  the  top  at  this  jxtint. 

The  parallel  walls  starting  ont  from  tbe  two  monnda 
near  the  north-eaatem  corner,  rejireeented  in  '  Sup- 
plementary plan  A,'  Hqnier  and  Davis's  figure,  are 
entirely  obliterated  except  at  the  fence  crossings, 
where  slight  traces  of  Uiem  are  visible.  The  in- 
oluded  mound  at  the  east  end  is  yet  distinctly  visible. 
Mr.  Bidge  informed  ns  that  be  baa  diacovered,  at » 
depth  of  about  eighteen  inohea,  a  pavement  of  stone 
reaching  from  wall  to  wall,  and  from  the  mounda 
eastward  over  a  hundred  yar<lB.  We  bad  an  oppor- 
tunity of  inspecting  this  at  only  one  point,  and  know 
nothing  further  in  regard  to  it  than  bis  atatemant, 
which  I  believe  to  be  truatworthy. 


I  at  least,  satisfactorily  determined  without  re- 
sort to  mere  speculation. 

That  it  wBf  built  and  intended  aa  a  work  of  de- 
fence ia  BO  apparent,  that  it  is  scarcely  possible  tber« 
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should  be  conflicting  opinions  on  this  point.  The 
situation  chosen,  and  the  character  of  the  work, 
seem  sufficient  to  place  this  conclusion  beyond  doubt. 
Tet  there  are  few,  if  any,  satisfactory  indications, 
aside  from  the  character  and  extent  of  the  work, 
that  any  portion  of  the  enclosed  area  was  occupied 
for  any  considerable  length  of  time  as  a  Tillage  site. 
That  a  work  of  such  magnitude  and  extent  could 
have  been  hastily  cast  up  for  temporary  protection 
by  a  savage,  or  even  by  a  semi-civilized  people,  is 
incredible.  Moreover,  there  are  reasons  for  believ- 
ing that  the  whole  fort  was  not  built  at  one  period  of 
time,  but  was  progressive.  The  southern  part  was 
apparently  built  first,  the  northern  section  being  a 
subsequent  addition,  made  possibly  because  of  in- 
crease in  the  population,  most  likely  by  the  incom- 
ing of  parties  or  clans  seeking  protection. 

On  the  other  hand,  the  evidences  of  long-continued 
occupation,  such  as  are  seen  in  and  about  other 
works,  —  as,  for  example,  the  Etowah  and  Messier 
groups  in  Georgia,  the  Gahokia  group  in  Illinois, 
and  several  of  the  works  in  south-eastern  Missouri, 
—  are  wanting.  This  is  also  singularly  true  of 
several  other  noted  works  of  Ohio.  The  refuse 
and  debris  of  a  populous  village,  occupying  for  a 
long  time  a  comparatively  limited  area,  could  not,  as 
is  proven  by  the  instances  referred  to,  be  entirely 
dissipated  by  sixty  years  of  cultivation,  even  though 
carried  on  continuously.  The  areas  forming  iJbe 
sites  of  some  of  the  mound-builders'  villages  of 
south-eastern  Missouri,  are  yet,  after  half  a  century 
of  constant  cultivation,  a  foot  or  more  above  the  sur- 
rounding level. 

What  is  the  explanation  of  this  singular  fact  ?  I 
can  think  of  but  one  which  seems  at  ell  satisfactory, 
and  that  is,  that  these  works  were  built  by  a  populous 
tribe,  which  was  being  pressed  step  by  step  before  a 
victorious  foe. 

The  defensive  works  of  Ohio  present  to  me  no 
evidences  of  great  antiquity  :  indeed,  the  indications 
are  in  the  opposite  direction ;  and,  in  my  opinion, 
we  are  not  warranted  in  assigning  to  them  an  age 
antedating  the  latest  possible  period  which  we  are 
justified  in  fixing  upon  as  that  at  which  the  Indians 
first  entered  this  territory. 

I  give  herewith  a  figure,  from  a  sketch  by  Mr. 
Holmes,  showing  that  part  of  the  wall  which  crosses 
the  field  near  the  two  mounds  at  the  north-eastern 
comer,  including  the  part  where  the  turnpike  cuts 
through,  marked  d  by  Squier  and  Davis. 

There  is  evidently  a  very  great  mistake  in  Dr. 
Locke's  estimate  as  to  the  amount  of  earth  in  the 
embankment.  If  we  take  the  length  of  the  wall  at 
four  and  one-half  miles,  the  average  height  at  ten 
feet,  and  the  average  base  at  thirty-five  feet,  the 
volume  is  about  154,000  cubic  yards,  or  less  than  one- 
fourth  the  amount  given  by  Dr.  Locke,  his  estimate 
being  628,800  cubic  yards.  If  there  is  any  error  in 
my  figures,  it  is  such  as  will  overrun  the  true  amount, 
rather  than  fall  below  it.  Gtbus  Thomas. 


Milk-sickness. 

In  the  milk-sickness  district,  referred  to  in  my 
letter  in  Science  of  Nov.  26,  the  belief  prevails,  and 
assertions  are  made,  that  the  disease  disappears  so 
soon  as  the  land  is  cleared  and  cultivated,  and  some 
cite  instances  where  denuding  the  land  of  its  forest- 
growth  has  caused  the  disease  to  cease  :  so  it  may  be 


set  down  as  a  fact,  with  considerable  credibility, 
that,  as  a  general  rule,  clearing  and  cultivataofr  the 
land  removes  the  cause  of  the  disease,  and  any  thing 
to  the  contrary  will  be  an  exception  to  the  role. 
I  can  refer  definitely  to  only  one  of  these  exceptions, 
yet  I  have  heard  of  a  few  others.  Dr.  W.  S.  Siois 
of  this  place  tells  of  a  farmer  in  Hamburg  township, 
Jackson  county,  N.C.,  who  has  a  half-acre  lot  en- 
closed with  his  dwelling.  In  this  enclosore  are  froit- 
trees  and  some  of  the  native  grasses,  and  the  place 
has  been  under  cultivation  for  twenty  years  or  more, 
and  yet  whenever  cattle  are  turned  upon  that  kt 
during  grazing  season  they  are  sure  to  die  with  the 
disease  in  a  few  days.  From  what  I  learned  in 
Macon  county,  N.C,  if  they  were  not  practiainic  cb 
my  credulity,  I  am  satisfied  that  that  section  will 
afford  isolated  exceptions  to  the  general  rule.  In  the 
lot  above  referred  to,  there  is  no  water  obtainable 
except  from  a  large  creek  of  swift-running  water, 
that  bounds  one  side  of  the  lot.  In  that  immediate 
vicinity  there  is  no  milk-sickness  outside  the  enclosed 
half-acre.  J.  W.  Walksb. 

Pine  Mountain,  Ga.,  Dea  S. 


A  new  mammal  from  the  American  triassic 

In  1857,  Professor  Emmons  (American  geology, 
part  vi.  p.  93)  described  the  left  lower  jaw  of  a  smaQ 
mammal  from  the  Chatham  coal-field  in  North 
Carolina,  naming  it  Dromatherium  sylvestre.  His 
description  was  based  upon  one  nearly  perfect  jaw 
and  two  fractured  specimens.  The  first,  or  type 
specimen,  is  now  in  the  geological  museum  of  Wil- 
liams college,  and  one  of,  the  others  is  in  the  collec- 
tion of  the  Philadelphia  academy.  Through  the 
kindness  of  Prof.  Samuel  F.  Clarke,  I  have  recentlv 
had  an  opportunity  of  comparing  these  rare  speci- 
mens, and  find  that  the  Philadelphia  fossil  belongs  to 
a  genus  quite  distinct  from  Dromatherium,  and  unlike 
any  thing  hitherto  described  by  Professors  Owen  or 
Marsh.  The  jaw  is  two  thirds  as  long  as  that  of 
Dromatherium,  and  much  more  slender.  The  sym- 
physial  and  angular  portions  are  broken  away.  A 
faint  impression  upon  the  matrix  seems  to  indicate  that 
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the  coronoid  process  was  low.  The  lower  border  has  a 
downward  process  like  that  in  Peramus.  It  is  un- 
certain whether  the  inner  or  outer  aspect  is  upper- 
most. The  teeth  are  represented  by  two  molars, 
probably  the  second  and  fourth,  and  two  so-called  pre- 
molars. The  series  as  a  whole  occupy  a  greater 
linear  space  than  those  of  Dromatherium.  The  pre- 
molars are  simple,  erect  cusps,  with  a  posterior  basal 
cusp.  The  molars  give  the  principal  character  to 
the  jaw.  Each  has  a  central  cone  supporting  two 
smaller  cones  on  its  anterior  and  posterior  slopes. 
Hence,  together  with  the  slender  character  of  the 
jaw,  the  fossil  may  be  called  Microconodon  tenuiroe- 
tris.  In  the  drawing  the  dotted  lines  indicate  the 
probable  shape  and  position  of  the  four  missing 
molars.  Hbnbt  F.  Osbobn. 

Princeton,  N.J.,  Dea  1. 
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SCIENTIFIC  MEN  AND  THEIR  DUTIES. 

The  honor  of  the  presidency  of  such  a  society 
as  this  —  carrying  with  it,  as  it  does,  the  duty  of 
giving  at  the  close  of  the  term  of  office  an  address 
on  some  subject  of  general  interest  —  has  been 
aptly  compared  to  the  little  book  mentioned  in  the 
Revelations  of  St.  John,  —  the  little  book  which 
was  *  sweet  in  the  mouth  but  bitter  in  the  belly.' 
I  can  only  thank  you  for  the  honor,  and  ask  your 
indulgence  as  to  the  somewhat  discursive  remarks 
which  I  am  about  to  inflict  upon  you. 

There  is  a  Spanish  proverb  to  the  effect  that  no 
man  can  at  the  same  time  ring  the  bell  and  walk 
in  the  procession.  For  a  few  moments  to-night  I 
am  to  ring  the  bell,  and  being  thus  out  of  the  pro- 
cession I  can  glance  for  a  moment  at  that  part  of 
it  which  is  nearest.  At  first  sight  it  does  not  ap- 
pear to  be  a  very  homogeneous  or  well-ordered 
parade,  for  the  individual  members  seem  to  be 
scattering  in  every  direction,  and  even  sometimes 
to  be  pulling  in  opposite  ways ;  yet  there  is,  after 
all,  a  definite  movement  of  the  whole  mass  in  the 
direction  of  what  we  call  progress.  It  is  not  this 
general  movement  that  I  shall  speak  of,  but  rather 
of  the  tendencies  of  individuals  or  of  certain 
classes :  some  of  the  molecular  movements,  so  to 
speak,  which  are  not  only  curious  and  interesting 
of  themselves,  but  which  have  an  important  bear- 
ing upon  the  mass,  and  some  comprehension  of 
which  is  necessary  to  a  right  understanding  of 
the  present  condition  and  future  prospects  of 
science  in  this  country. 

The  part  of  the  procession  of  which  I  speak  is 
made  up  of  that  body  or  class  of  men  who  are 
known  to  the  public  generally  as  'scientists,* 
*  scientific  men,*  or  <  men  of  science.'  As  com- 
monly used,  all  these  terms  have  much  the  same 
significance  ;  but  there  are,  nevertheless,  shades 
of  distinction  between  tbem,  and  in  fact  we  need 
several  other  terms  for  purposes  of  classification 
of  the  rather  heterogeneous  mass  to  which  they 
are  applied.  The  word  •  scientist '  is  a  coinage  of 
the  newspaper  reporter,  and,  as  ordinarily  used, 
is  very  comprehensive.  Webster  defines  a  scien- 
tist as  being  *  one  learned  in  science,  a  savant,'  — 
that  is.  a  wise  man,  —  and  the  word  is  often  used 
in  this  sense.     But  the  suggestion  which  the  word 
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conveys  to  my  mind  is  rather  that  of  one  whom 
the  public  suppose  to  l)e  a  wise  man,  whether  he 
is  so  or  not,  of  one  who  claims  to  be  scientific.  I 
shall  therefore  use  the  term  *  scientist  *  in  the 
broadest  sense,  as  including  scientific  men,  whether 
they  claim  to  be  such  or  not,  and  thone  who  claim 
to  be  scientific  men  whether  they  are  so  or  not. 

By  a  scientific  man  I  mean  a  man  who  uses 
scientific  method  in  the  work  to  which  he  specially 
devotes  himself  ;  w*ho  possesses  scientific  knowl- 
edge, not  in  all  departments,  but  in  certain  s|)ecial 
fields.  By  scientific  knowledge  we  mean  knowl- 
edge which  is  definite  and  which  can  be  accurate- 
ly expressed.  It  is  true  that  this  can  rarely  be 
done  completely,  so  that  each  proposition  shall 
precisely  indicate  its  own  conditions,  but  this  is 
the  ideal  at  which  we  aim.  There  is  no  man  now 
living  who  can  properly  be  termed  a  complete 
savant,  or  scientist,  in  Webster's  sense  of  the 
word.  There  are  a  few  men  who  are  not  only 
thoroughly  scientific  in  their  own  special  depart- 
ments, but  are  also  men  possessed  of  much 
knowledge  upon  other  subjects,  and  who  habitu- 
ally think  scientifically  upon  most  matters  to 
which  they  give  consideration  ;  but  these  men  are 
the  first  to  admit  the  incompleteness  and  super- 
ficiality of  the  knowledge  of  many  subjects  which 
they  possess,  and  to  embrace  the  opportunity  which 
such  a  society  as  this  affords  of  meeting  with 
students  of  other  branches  and  of  making  that 
specially  advantageous  exchange  in  which  each 
gives  and  receives,  yet  retains  all  that  he  had  at 
first. 

Almost  all  men  suppose  that  they  think  scien- 
tifically upon  all  subjects ;  but,  as  a  matter  of 
fact,  the  number  of  persons  who  are  so  free  from 
personal  equation  due  to  heredity,  to  early  associa- 
tions, to  emotions  of  various  kinds,  or  to  tempora- 
ry disorder  of  the  digestive  or  nervous  machinery, 
that  their  mental  vision  is  at  all  times  achromatic 
and  not  astigmatic,  is  very  small  indeed. 

Every  educated,  healthy  man  possesses  some 
scientific  knowledge,  and  it  is  not  possible  to  fix 
any  single  test  or  characteristic  which  will  dis- 
tinguish the  scientific  from  the  unscientific  man. 
There  are  scientific  tailors,  bankers,  and  poli- 
ticians, as  well  as  physicists,  chemists,  and  biolo- 
gists. Kant's  rule,  that  in  each  special  branch  of 
knowledge  the  amount  of  science,  properly  so 
called,  is  equal  to  the  amount  of  mathematics  it  con- 
tains, corresponds  to  the  definition  of  pure  science 
as  including  mathematics  and  logic,  and  nothing 
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else.  It  also  corresponds  to  the  distinction  which 
most  persons,  consciously  or  anconscioosly,  make 
between  the  so-called  physical,  and  the  natural 
or  biological  sciences,  llioet  of  us,  I  presume, 
have  for  the  higher  mathematics,  and  for  the 
astronomers  and  physicists  who  use  them,  that 
profound  respect  which  pertains  to  comparative 
ignorance,  and  to  a  belief  that  capacity  for  the 
higher  branches  of  abstract  analysis  is  a  much 
rarer  mental  quality  than  are  those  required  for 
the  average  work  of  the  naturalist.  I  do  not, 
however,  propose  to  discuss  the  hierarchy  of  the 
sciences ;  and  the  term  *  science'  is  now  so  gener- 
ally used  in  the  sense  of  knowledge,  more  or  less 
accurate,  of  any  subject,  more  especially  in  the 
relations  of  causes  and  effects,  that  we  must  use 
the  word  in  this  sense,  and  leave  to  the  future  the 
task  of  devising  terms  which  will  distinguish  the 
sciences,  properly  so  called,  from  those  branches 
of  study  and  occupation  of  which  the  most  that 
can  be  said  is  that  they  have  a  scientific  side.  It 
is  a  sad  thing  that  words  should  thus  become  po- 
larized and  spoiled,  but  there  seems  to  be  no  way 
of  preventing  it. 

In  a  general  way  we  may  say  that  a  scientific 
man  exercises  the  intellectual  more  than  the 
emotional  faculties,  and  is  governed  by  his 
reason  rather  than  by  his  feelings.  He  should  be 
a  man  of  both  general  and  special  culture,  who 
has  a  little  accurate  information  on  many  subjects 
and  much  accurate  information  on  some  one  or 
two  subjects,  and  who,  moreover,  is  aware  of  his 
own  ignorance  and  is  not  ashamed  to  confess  it. 

We  must  admit  that  many  persons  who  are 
known  as  scientists  do  not  correspond  to  this 
definition.  Have  you  never  heard,  and  perhaps 
assented  to,  some  such  statements  as  these: 
"  Smith  is  a  scientist,  but  he  doesn't  seem  to  have 
good  common  sense,"  or  <'he  is  a  scientific 
crank"? 

The  unscientiBc  mind  has  been  defined  as  one 
which  <'is  willing  to  accept  and  make  statements 
of  which  it  has  no  clear  conceptions  to  begin 
with,  and  of  whose  truth  it  is  not  assured.  It  is 
the  state  of  mind  where  opinions  are  given  and  ac- 
cepted without  ever  being  subjected  to  rigid  tests." 
Accepting  this  definition,  and  also  the  implied 
definition  of  a  scientific  mind  as  being  the  reverse 
of  this,  let  us  for  a  moment  depart  from  the  beaten 
track  which  presidential  addresses  usually  follow, 
and,  instead  of  proceeding  at  once  to  eulogize  the 
scientific  mind  and  to  recapitulate  the  wonderful 
results  it  has  produced,  let  us  consider  the  un- 
scientific mind  a  little,  not  in  a  spirit  of  lofty  con- 
descension and  ill- disguised  contempt,  but  sympa- 
thetically, and  from  the  best  side  that  we  can  find. 
As  this  is  the  kind  of  mind  which  most  of  us 


share  with  our  neighbors,  to  a  greater  or  I00  de- 
gree, it  may  be  as  well  not  to  take  too  gioomy  a 
view  of  it.  In  the  first  place,  the  men  'witii  un- 
scientific minds  form  the  immense  xiiajority  of  tiw 
human  race. 

Our  associations,  habits,  customs,  laws,  oootqia- 
tions,  and  pleasures  are,  in  the  main,  suited  to 
these  unscientific  minds,  whose  enjoyment  of 
social  intercourse,  of  the  every-day  occoneoceB 
of  life,  of  fiction,  of  art,  poeti^,  and  the  dxama, 
is  perhaps  none  the  less  because  they  give 
and  accept  opinions  without  subjecting  them  to 
rigid  tests.  It  is  because  there  are  a  goodly  num- 
ber of  men  who  do  this  that  the  sermons  of  deigy- 
men,  the  advice  of  lawyers,  and  the  prescripCioog 
of  physicians  have  a  market  value.  This  un- 
scientific public  has  its  uses.  We  oan  at  least  claim 
that  we  furnish  the  materials  for  the  truly 
scientific  mind  to  work  with  and  upon ;  it  is  out 
of  this  undifferentiated  mass  that  the  scientific 
mind  supposes  itself  to  be  developed  by  specializa- 
tion, and  from  it  that  it  obtains  the  means  of  its 
own  existence.  The  man  with  the  unscientific 
mind,  who  amuses  himself  with  business  enter- 
prises, and  who  does  not  care  in  the  least  about 
ohms  or  pangenesis,  may,  nevertheless,  be  a  man 
who  does  as  much  good  in  the  world,  is  as  valuable 
a  citizen,  and  as  pleasant  a  companion,  as  some  of 
the  men  of  scientific  minds  with  whom  we  are 
acquainted. 

And  in  this  connection  I  venture  to  express  my 
sympathy  for  two  classes  of  men  who  have  in  all 
ages  been  generally  condemned  and  scorned  by 
others,  namely,  rich  men  and  those  who  want  to 
be  rich. 

I  do  not  know  that  they  need  the  sympathy,  for 
our  wealthy  citizens  appear  to  support  with  much 
equanimity  the  disapprobation  with  which  they 
are  visited  by  lecturers  and  writers,  —  a  condemna- 
tion which  seems  in  all  ages  to  have  been  bestowed 
on  those  who  have  by  those  who  have  not. 

So  far  as  those  who  actually  are  rich  are  con- 
cerned, we  may,  I  suppose,  admit  that  a  few  of 
them — those  who  furnish  the  money  to  endow 
universities  and  professorships,  to  build  labora- 
tories, or  to  furnish  in  other  ways  the  means  of 
support  to  scientific  men  —  are  not  wholly  bad. 
Then,  also,  it  is  not  always  a  man's  own  fault  that 
he  is  rich  ;  even  a  scientist  may  accidentally  and 
against  his  will  become  rich. 

As  to  those  who  are  not  rich,  but  who  wish  to 
be  rich,  whose  chief  desire  and  object  is  to  make 
money,  either  to  avoid  the  necessity  for  further 
labor,  or  to  secure  their  wives  and  children  from 
want,  or  for  the  sake  of  power  and  desire  to  rule, 
I  presume  it  is  unsafe  to  try  to  offer  any  apologies 
for  their  existence.    But  when  it  is  claimed  for 
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any  class  of  men,  scientists  or  others,  that  they  do 
not  want  these  things,  it  is  well  to  remember  the 
remarks  made  by  old  Sandy  Mackay  after  he  had 
heard  a  sermon  on  universal  brotherhood :  **  And 
so  the  deevirs  dead.  Puir  auld  Nickie  ;  and  him 
so  little  appreciated,  too.  Every  gowk  laying  his 
sins  on  auld  Nick's  back.  But  I*d  no  bury  him 
until  he  began  to  smell  a  wee  strong  like.  It's  a 
grewsome  thing  is  premature  interment.'* 

I  have  tried  to  indicate  briefly  the  sense  in 
which  the  terms  *  scientist '  and  <  scientific  man ' 
are  to  be  used  and  understood,  and  you  see  it  is 
not  an  easy  matter.  The  difficulty  is  less  as  re- 
gards the  term  *  man  of  science.'  By  this  expres 
sion  we  mean  a  man  who  belongs  to  science  pecul- 
iarly and  especially,  whose  chief  object  in  life  is 
scientific  investigation,  whose  thoughts  and  hopes 
and  desires  are  mainly  concentrated  upon  his 
search  for  new  knowledge,  whose  thirst  for  fresh 
and  accurate  information  is  constant  and  insati- 
able. These  are  the  men  who  have  most  advanced 
science,  and  whom  we  delight  to  honor,  more 
especially  in  tliese  later  days,  by  glowing  eulo- 
giums  of  their  zeal,  energy,  and  disinterestedness. 

The  man  of  science,  as  defined  by  his  eulogists, 
is  the  beau  idktl  of  a  philosopher,  a  man  whose 
life  is  dedicated  to  the  advancement  of  knowledge 
for  its  own  sake,  and  not  for  the  sake  of  money 
or  fame,  or  of  professional  position  or  advance- 
ment. He  undertakes  scientific  investigations  ex- 
clusively or  mainly  because  he  loves  the  work  it- 
self, and  not  with  any  reference  to  the  probable 
utility  of  the  results.  Such  men  delight  in  mental 
effort,  or  in  the  observation  of  natural  phenomena, 
or  in  experimental  work,  or  in  historical  research, 
in  giving  play  to  their  imagination,  in  framing 
hypotheses  and  then  in  endeavoring  to  verify  or 
disprove  them,  but  always  the  main  incentive  is 
their  own  personal  satisfaction  (with  which  may 
be  mingled  some  desire  for  personal  fame),  and 
not  the  pleasure  or  the  good  of  others.  Carried 
to  an  extreme,  the  eulogy  of  such  men  and  their 
work  is  expressed  in  the  toast  of  the  Mathematical 
(society  of  England  :  ^*  Pure  mathematics  ;  may  it 
never  be  of  use  to  any  man  !  '*  Now,  it  is  one 
thing  to  seek  one's  own  pleasure,  and  quite 
another  thing  to  pride  one's  self  upon  doing  so. 
The  men  who  do  their  scientific  work  for  the  love 
of  it  do  some  of  the  best  work,  and,  as  a  rule,  do 
not  pride  themselves  on  it,  or  feel  or  express  con- 
tempt for  those  who  seek  their  pleasure  and 
amusement  in  other  directions.  It  is  only  from  a 
certain  class  of  eulogists  of  pure  science,  so 
called,  that  we  get  such  specimens  of  scientific 
*dudeism'  as  the  toast  just  quoted,  opposed  to 
which  may  be  cited  the  Arab  saying  that  **  a  wise 
man  without  works  is  like  a  cloud  without  water.'* 


There  are  other  men  who  devote  themselves  to 
scientific  work,  but  who  prefer  to  seek  informa- 
tion that  may  be  useful ;  who  try  to  advance  our 
knowledge  of  nature's  laws  in  order  that  man 
may  know  how  to  adapt  himself  and  his  surround- 
ings to  those  laws,  and  thus  be  healthier  and  hap- 
pier.   They  make  investigations,  like  the  men  of 
pure  science,  —  investigations  in  which  they  may 
or  may  not  take  pleasure,  but  which  they  make^ 
even  if  tedious  and  disagreeable,  for  the  sake  of 
solving  some  problem   of  practical  importance. 
These  are  the  men  who  receive  from  the  public 
the  most  honor,  for  it  is  seen  that  their  work 
benefits  others.     After  all,  this  is  not  peculiar  to 
the  votaries  of  science.    In  all  countries  and  all 
times,   and  among  all  sorts    and  conditions  of 
men,  it  has  always  been  agreed  that  the  best 
life,  that  which  most    deserves  praise,   is  that 
which  is  devoted  to  the  helping  of  others,  which 
is  unselfish,  not  stained  by  envy  or  jealousy,  and 
which  has  as  its  main  pleasure  and  spring  of 
action  the  desire  of  making  other  lives   more 
pleasant,  of  bringing  light  into  the  dark  places,  of 
helping  humanity. 

But,  on  the  other  hand,  the  man  who  makes  a 
profession  of  doing  this,  and  who  makes  a  living  by 
so  doing,  the  professional  philanthropist,  whether 
he  be  scientist  or  emotionalist,  is  by  no  means  to 
be  judged  by  his  own  assertions.  Some  wise 
German  long  ago  remarked  that  '  esel  mngen 
9chiecht,  voeU  ate  zu  hoch  anstimment*  —  that  is, 
*  asses  sing  badly  because  they  pitch  their  voices 
too  high,'  —  and  it  is  a  criticism  which  it  is  well 
to  t>ear  in  mind. 

In  one  of  the  sermons  of  Kin  O  '  the  preacher 
tells  the  story  of  a  powerful  clam  who  laughed  at 
the  fears  of  other  fish,  saying  that  when  he  shut 
himself  up  he  felt  no  anxiety  ;  but  on  trying  this 
method  on  one  occasion  when  he  again  opened  his 
shell  he  found  himself  in  a  fishmonger's  Fhop. 
And  to  rely  on  one's  own  talents,  on  the  services 
one  may  have  rendered,  on  cleverness,  judgment, 
strength,  or  official  position,  and  to  feel  secure  in 
these,  is  to  court  the  fate  of  the  clam. 

There  are  not  very  many  men  of  science,  and 
there  are  no  satisfactory  means  of  increasing  the 
number ;  it  is  just  as  useless  to  exhort  men  to 
love  science,  or  to  sneer  at  them  because  they  do 
not,  as  it  is  to  advise  them  to  be  six  feet  three 
inches  high,  or  to  condemn  a  man  because  his  hair 
is  not  red. 

While  the  ideal  man  of  science  must  have  a 
**  clear,  cold,  keen  intellect,  as  inevitable  and  as 
merciless  in  its  concluiions  as  a  logic  engine,"  it 
would  seem  that,  in  the  opinion  of  some,  his 
greatness  and  superiority  consist  not  so  much  in 
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the  amouDt  of  knowledge  he  possesses,  or  in  what 
he  does  with  it,  as  in  the  intensity  and  purity  of 
his  desire  for  knowledge. 

This  so-called  thirst  for  knowledge  must  be 
closely  analogous  to  an  instinctive  desire  for  exer- 
cise of  an  organ  or  faculty,  such  as  that  which 
leads  a  rat  to  gnaw  or  a  man  of  fine  physique  to 
delight  in  exercise.  Such  instincts  should  not  be 
neglected.  If  the  rat  does  not  gnaw,  his  teeth 
will  become  inconvenient  or  injurious  to  himself, 
but  it  is  not  clear  that  he  deserves  any  special 
eulogium  merely  because  he  gnaws. 

It  will  be  observed  that  the  definition  of  a  scien- 
tific man  or  man  of  science,  says  nothing  about 
his  manners  or  morals.  We  may  infer  that  a  man 
devoted  to  science  would  have  neither  time  nor 
inclination  for  dissipation  or  vice  ;  that  he  would 
be  virtuous  either  because  of  being  passionless  or 
because  of  his  clear  foresight  of  the  consequences 
of  yielding  to  temptation. 

My  own  experience,  however,  would  indicate 
that  either  this  inference  is  not  correct  or  that 
some  supposed  scientific  men  have  been  wrongly 
classified  as  such.  How  far  the  possession  of  a 
scientific  mind  and  of  scientific  knowledge  com- 
pensates, or  atones  for,  ill-breeding  or  immorality, 
for  surliness,  vanity,  and  petty  jealousy,  for  neg- 
lect of  wife  or  children,  for  uncleanliness,  physical 
and  mental,  is  a  question  which  can  only  be  an- 
swered in  each  individual  case  ;  but  the  mere  fact 
that  a  man  desireii;  knowledge  for  its  own  sake 
appears  to  me  to  have  little  to  do  with  such  ques- 
tions. I  would  prefer  to  know  whether  the  man^s 
knowledge  and  work  are  of  any  use  to  his  fellow- 
men,  whether  he  is  the  cause  of  some  happiness 
in  others  which  would  not  exist  without  him. 
And  it  may  be  noted  that  while  utility  is  of  small 
account  in  the  eyes  of  some  eulogists  of  the  man 
of  science,  they  almost  invariably  base  their  claims 
for  his  honor  and  support  upon  his  usefulness. 

The  precise  limit  beyond  which  a  scientist 
should  not  make  inone^*  has  not  yet  been  pre- 
cisely determined,  but  in  this  vicinity  there  are 
some  reasons  for  thinking  that  the  maximum 
limit  is  about  $5,000  per  annum.  If  there  are  any 
members  of  the  Philosophical  society  of  Washing- 
ton who  are  making  more  than  this,  or  who,  as 
the  result  of  careful  and  scientific  introspection, 
discover  in  themselves  the  dawning  of  a  desire  to 
make  more  than  this,  they  may  console  them- 
selves with  the  reflection  that  the  precise  ethics 
and  etiquette  which  should  govern  their  action 
under  such  painful  circumstances  have  not  yet 
been  formulated.  The  more  tbey  demonstrate 
their  indifference  to  mere  pecuniary  considera- 
tions, the  more  creditable  it  is  to  them  ;  so  much 
all  are  agreed  upon  ;  but  this  is  nothing  new,  nor 


is  it  specially  applicable  to  scientista.  Tet  while 
each  may  and  must  settle  such  questions  as  te- 
gards  himself  for  himself,  let  him  be  very  cautions 
and  chary  about  trving  to  settle  them  for  other 
people.  Denunciations  of  other  men  engaged  in 
scientific  pursuits  on  the  ground  that  their  motives 
are  not  the  proper  ones,  are  often  based  on  insuf- 
ficient or  inaccurate  knowledge,  and  seldom,  I 
think,  do  good. 

This  is  a  country  and  an  age  of  hurry,  and  there 
seems  to  be  a  desire  to  rush  scientific  work  as  well 
as  other  things.  One  might  suppose,  from  some 
of  the  literature  on  the  subject,  that  the  gpreat  ob- 
ject is  to  make  discoveries  as  fast  as  possible  ;  to 
get  all  the  mathematical  problems  worked  out : 
all  the  chemical  combinations  made  ;  all  the  in- 
sects and  plants  properly  labelled ;  all  the  bones 
and  muscles  of  every  animal  figured  and  described. 
From  the  point  of  view  of  the  man  of  science 
there  does  not  seem  to  be  occasion  for  such  haste. 
Suppose  that  every  living  thing  were  known. 
figured,  and  described.  Would  the  naturalist  be 
any  happier?  Those  who  wish  to  make  use  of  the 
results  of  scientific  investigation  of  course  desire 
to  hasten  the  work,  and  when  they  furnish  the 
means  we  cannot  object  to  their  urgency  ;  more- 
over, there  is  certainly  no  occasion  to  fear  that 
our  stock  of  that  peculiar  form  of  bliss  known  as 
ignorance  will  be  soon  materially  dimmished. 

Frcm  my  individual  point  of  view,  one  of  the 
prominent  features  in  the  scientific  procession  is 
that  part  of  it  which  is  connected  with  govern- 
ment work.  Our  society  brings  to};ether  a  large 
number  of  scientific  men  connected  with  the 
various  departments ;  some  of  them  original  in- 
vestigators ;  most  of  them  men  whose  chief, 
though  not  only,  pleasure  is  study.  A  few  of 
them  have  important  administrative  duties,  and 
are  brought  into  close  relations  with  the  heads  of 
departments  and  with  congress.  Upon  men  in 
such  positions  a  double  demand  is  made,  and  they 
are  subject  to  criticism  from  two  very  diflferent 
stand-points.  On  the  one  hand  are  the  scientists, 
calling  for  investigations  which  shall  increase 
knowledge  without  special  reference  to  utility, 
and  sometimes  asking  that  employment  be  given 
to  a  particular  scientist  on  the  ground  that  the 
work  to  which  he  wishes  to  devote  himself  is  of 
no  known  use,  and  therefore  will  not  support  him. 
On  the  other  hand  is  the  demand  from  the  business 
men^s  point  of  view,  —  that  they  shall  show  prac- 
tical results ;  that  in  demands  for  appropriations 
from  the  public  funds  they  shall  demonstrate  that 
the  use  to  be  made  of  such  appropriations  is  for 
the  public  good,  and  that  tbeir  accounts  shall  show- 
that  the  mone}'  has  been  properly  expended. — 
*  properly'  not  meiely  in  the  sense  of  usefully. 
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but  also  in  the  lesral  sense,  —  in  the  sense  which 
was  meant  by  congress  in  granting  the  funds. 
Nay,  more,  they  must  consider  not  only  the  in- 
tentions of  congress,  but  the  opinions  of  the  ac- 
counting officers  of  the  treasury,  the  comptroller 
and  auditor,  aad  their  clerks,  and  not  rely  solely 
on  tlieir  own  interpretation  of  the  statutes,  if  they 
would  work  to  the  best  advantage,  and  not  have 
life  made  a  perpetual  burden  and  vexation  of 
spirit. 

There  is  a  tendency  on  the  part  of  business  men 
and  lawyers  to  the  belief  that  scientific  men  are 
not  good  organizers  or  administrators,  and  should 
be  kept  in  leading-strings  ;  that  it  is  unwise  to 
trust  them  with  the  expenditure  of,  or  the  account- 
ing for,  money  ;  and  that  the  precise  direction  in 
which  they  are  to  investigate  should  be  pointed 
out  to  them  ;  in  other  words,  that  they  should  be 
made  ]>roblem-solving  machines  as  far  as  possible. 

When  we  leflect  on  the  number  of  persons  who, 
like  Mark  Twain's  cat,  feel  that  they  are  *  nearly 
lightning  on  superintending,*  on  the  desire  for 
power  and  authority,  which  is  almost  universal, 
the  tendency  to  this  opinion  is  not  to  be  wondered 
at.  Moreover,  as  regards  the  man  of  science, 
there  is  some  reason  for  it  in  the  very  terms  by 
whicli  he  is  defined,  the  characteristics  for  which 
he  iis  chiefly  eulogized. 

The  typical  man  of  science  is,  in  fact,  in  many 
cases  an  abnormity,  just  as  a  great  poet,  a  great 
painter,  or  a  great  musician  is  apt  to  be,  and  this 
not  only  in  an  unusual  development  of  one  part 
of  the  brain,  but  in  an  inferior  development  in 
others.  True,  there  are  exceptions  to  this  rule,  — 
great  and  illustrious  exceptions  ;  but  I  think  we 
nmst  admit  that  the  man  of  science  often  lacks 
tact,  and  is  indifferent  to  and  careless  about  mat- 
ters which  do  not  concern  his  special  work,  and 
especially  about  matters  of  accounts  and  pecuni- 
ary details.  If  such  a  man  is  at  the  head  of  a 
bureau,  whose  work  requires  many  subordinates 
and  the  disbursement  of  large  sums  of  money,  he 
may  consider  the  business  management  of  his 
office  as  a  nuisance,  and  delegate  as  much  of  it  as 
possible  to  some  subordinate  official,  who,  after  a 
time,  becomes  the  real  head  and  director  of  the 
bureau.  Evil  results  have,  however,  been  very 
rare,  and  the  recoirnition  of  the  possibility  of  their 
occurrence  is  by  no  means  an  admission  that  they 
are  n  necessity,  and  still  less  of  the  proposition 
that  administrative  officers  should  not  be  scientific 
men, 

I  feel  very  sure  that  there  are  always  available 
scientific  men,  thoroughly  well  informed  in  their 
several  departments,  who  are  also  thoroughly 
good  business  men,  and  are  as  well  qualified  for 
aiiministrative  work  as  any.     When  such  men  are 


really  wanted,  they  can  always  be  found,  and,  as 
a  matter  of  fact,  a  goodly  number  of  them  have 
been  found,  and  are  now  in  the  government 
service. 

The  head  of  a  bureau  has  great  responsibilities  ; 
and  while  his  position  is,  in  many  respects,  a  de- 
sirable one,  it  would  not  be  eagerly  sought  for  by 
most  scientific  men  if  its  duties  were  fully  under- 
stood. 

In  the  first  place,  the  bureau  chief  must  give  up 
a  great  part  of  his  time  to  routine  hack  ^ork. 
During  his  business,  or  office,  hours  he  can  do 
little  else  than  this  routine  work,  partly  because 
of  its  amoimt,  and  partly  because  of  the  frequent 
interruptions  to  which  he  is  subjected.  His  vis- 
itors are  of  all  kinds,  and  come  from  all  sorts  of 
motives,  —  some  to  pass  away  half  an  hour,  some 
to  get  information,  some  seeking  office.  It  will 
not  work  well  if  he  takes  the  ground  that  his 
time  is  too  important  to  be  wasted  on  casual  call- 
ers, and  refers  them  to  some  assistant. 

In  the  second  place,  he  must,  to  a  great  extent 
at  least,  give  up  the  pleasure  of  personal  investi- 
gation of  questions  that  specially  interest  him, 
and  turn  them  over  to  others.  It  rarely  happens 
that  he  can  carry  out  his  own  plans  in  his  own 
way,  and  perhaps  it  is  well  that  this  should  be 
the  case.  The  general  character  of  his  work  is 
usually  determined  for  him  either  by  his  prede- 
cessors, or  by  congress,  or  by  the  general  consen- 
sus of  opinion  of  scientific  men  interested  in  the 
particular  subject  or  subjects  to  which  it  relates. 
This  last  has  very  properly  much  weight ;  in  fact, 
it  has  much  more  weight  than  one  might  suppose, 
if  he  judged  from  some  criticisms  made  upon  the 
work  of  some  of  our  bureaus  whose  work  is  more 
or  less  scientific.  In  these  criticisms  it  is  urged 
that  the  work  has  not  been  properly  planned  and 
correlated ;  that  it  should  not  be  left  within  the 
power  of  one  man  to  say  what  should  be  done ;  that 
the  plans  for  work  should  be  pre^mred  by  disinter- 
ested scientific  men,  as.  for  instance,  by  a  com- 
mittee of  the  national  academy ;  and  that  the 
function  of  the  bureau  official  should  be  executive 
only. 

I  have  seen  a  good  deal  of  this  kind  of  literature 
within  the  last  ten  or  twelve  years,  and  some  of 
the  authors  of  it  are  very  distinguished  men  in 
sdentific  work;  yet  I  venture  to  question  the 
wiadoiD  of  such  suggestions.  As  a  rule,  the 
plMU  for  any  extended  scientific  work  to  be  un- 
dertaken by  a  government  department  are  the 
result  of  very  extended  consultations  with  special- 
ists, and  meet  with  the  approval  of  a  majority  of 
them.  Were  it  otherwise,  the  difficulties  in  ob- 
taining regular  annual  appropriations  for  such 
work  would  be  great  and  cumulative,  for  in  a 
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short  time  the  disapproval  of  the  majority  of 
the  scientific  pubh'c  would  make  itself  felt  in 
congress.  It  is  true  that  the  tds  inertiae  of  an 
estabUshed  bureau  is  very  great.  The  heads  of 
departments  change  with  each  new  administra- 
tion, but  the  heads  of  bureaus  remain ;  and  if 
an  unfit  man  succeeds  in  obtaining  one  of  these 
positions,  it  is  a  matter  of  great  difficulty  to  dis- 
place him  ;  but  it  seems  to  me  to  be  wiser  to 
direct  the  main  effort  to  getting  right  men  in 
right  places  rather  than  to  attempt  to  elaborate  a 
system  which  shall  give  good  results  with  inferior 
men  as  the  executive  agents,  which  attempt  is  a 
waste  of  energy. 

You  are  all  familiar  with  the  results  of  the 
inquiry  which  has  been  made  by  a  congressional 
committee  into  the  organization  and  work  of  cer- 
tain bureaus  which  are  especially  connected  with 
scientific  interests,  and  with  the  different  opin- 
ions which  this  inquiry  has  brought  out  from  sci- 
entific men.  I  think  that  the  conclusion  of  the 
majority  of  the  committee  —  that  the  work  is,  on 
the  whole,  being  well  done,  and  that  the  people 
are  getting  the  worth  of  their  money  —  is  gener- 
ally assented  to.  True,  some  mistakes  have  been 
made,  some  force  has  been  wasted,  some  officials 
have  not  given  satisfaction ;  but  is  it  probable 
that  any  other  system  would  give  so  much  better 
results  that  it  is  wise  to  run  the  risks  of  change? 

This  question  brings  us  to  the  only  definite 
proposition  which  has  been  made  in  this  direc- 
tion, namely,  ihe  proposed  department  of  science, 
to  which  all  the  bureaus  whose  work  is  mainly 
scientific,  such  as  the  coast  survey,  the  geological 
survey,  the  signal  service,  the  naval  observatory, 
etc.,  shall  be  transferred. 

The  arguments  in  favor  of  this  are  familiar  to 
you,  and,  as  regards  one  or  two  of  the  bureaus,  it 
is  probable  that  the  proposed  change  would  eflfect 
an  improvement ;  but  as  to  the  desirability  of 
centralization  and  consolidation  of  scientific  in- 
terests and  scientific  work  into  one  department 
under  a  single  head,  I  confess  that  I  have  serious 
doubts. 

One  of  the  strongest  arguments  in  favor  of  such 
consolidation  that  I  liave  seen  is  the  address  of 
the  late  president  of  the  Chemical  society  of 
Washington,  Professor  Clarke,  *0n  the  relations 
of  the  government  to  chemistry,'  delivered  about 
a  year  ago.  Professor  Clarke  advises  the  creation 
of  a  large,  completely  equipped  laboratory, 
planned  by  chemists  and  managed  by  chemists, 
in  which  all  the  chemical  researches  required  by 
any  department  of  the  government  shall  be  made, 
and  the  abandonment  of  individual  laboratories 
in  the  several  bureaus  on  the  ground  that  these 
last  are    pmall,   imperfectly  equipped,   and   not 


properly  specialized ;  that  each  chemist  in  them 
has  too  broad  a  range  of  duty  and  receives  too 
small  a  salary  to  command  the  best  professional 
ability.    He  would  have  a  national  laboratory,  in 
which  one  specialist  shall  deal  only  with  metak, 
another  with  food-products,  a  third  with  drug*. 
etc.,  while  over  the  whole,  directing  and  corre- 
lating their  work,  shall  preside  the  ideal  chemist, 
the  all-round  man,  recognized  as  the  leader  of  the 
chemists  of  the  United  States.    And  so  should 
the  country  get  better  and  cheaper  results.     It  is 
an  enticing  plan,  and  one  which  might  be  ex- 
tended to  many  other  fields  of  work.     Granting 
the  premises  that  we  shall  have  the  best  possible 
equipment,  with  the  best  possible   man    at  the 
head  of  it,  and  a  sufficient  corps  of  trained  spe- 
cialists, each  of  whom  will  contentedly  do  his  own 
work  as  directed  and  be  satisfied,  so  that  there 
shall  be  no  jealousies,  or  strikes,  or  boycotting. 
and  we  have  made  a  long  stride  toward   Utopia. 
But  before  we  centralize  in  this  way  we  must  set- 
tle the  question  of  classification.    Just  as  in  ar- 
ranging a  large  library  there  are  many  books 
which  belong  in  several  different  .^^ections,  so  it  is 
in  applied  science.     Is  it  certain  that  the  exam- 
ination of  food-products  or  of  drugs  should  be 
made  under  the  direction  of  the  national  chemist 
rather  than  under  that  of  the  departments  which 
are  most  interested  in  the  composition  and  quality 
of  these  articles?    This  does  not  seem  to  me  to  be 
a  self-evident  proposition   by  any  means.      The 
opinion  of   a  scientific  man  as  to  whether  the 
government  should  or  should  not  undertake  to 
carry  out  any  particular  branch  of  scientific  re- 
search and  publish  the  results,  whether  it  should 
attempt  to  do  such  work  through  officers  of  the 
army  and   navy,   or    more  or    less   exclusively 
through  persons  specially  employed  for  the  piu7K)se» 
whether  the  scientific  work  shall  be  done  under 
the  direction  of  those  who  wish  to  use,  and  care 
only  for,  the  practical  results,  or  whether  the  sci- 
entific man  shall  himself  be  the  administrative 
head  and  direct  the  manner  in  which  his  results 
shall  be  applied,  — the  opinion  of  a  scientific  man 
on  such  points,  I  say,  will  differ  according  to  the 
part  he  expects  or  desires  to  take  in  the  work,  ac- 
cording to  the  nature  of  the  work,  according  to 
whether  he  is  an  army  or  navy  officer  or  not,  ac- 
cording to  whether  he  takes  more  pleasure  in  sci- 
entific investigations  than  in  administrative  prob- 
lems, and  so  forth. 

It  is  necessary,  therefore,  to  apply  a  correction 
for  personal  equation  to  each  individual  set  of 
opinions  before  its  true  weight  and  value  can  lie 
estimated,  and,  unfortunately,  no  general  formula 
for  this  purpose  has  yet  been  worked  out. 

I  can  only  indicate  my  own  opinions,  which  are 
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those  of  an  army  officer,  who  has  all  he  wants  to 
do,  who  does  not  covet  any  of  his  neighbors*  work 
or  goods,  and  who  does  not  care  to  have  any 
more  masters  than  those  whom  he  is  at  present 
trying  to  serve.  You  see  that  I  give  you  some  of 
the  data  for  the  formula  by  which  you  are  to  cor- 
rect my  statements,  but  this  is  all  I  can  do. 

I  am  not  inclined  at  present  to  urge  the  creation 
of  a  department  of  science  as  an  independent  de- 
partment of  the  government  having  at  its  head  a 
cabinet  officer.  Whether  such  an  organization 
may  become  expedient  in  the  future  seems  to  me 
doubtful ;  but  at  all  events  I  think  the  time  has 
not  yet  come  for  it. 

I  do  not  believe  that  government  should  under- 
take scientiiic  work  merely  or  mainly  because  it 
is  scientific,  or  because  some  useful  results  may 
possibly  be  obtained  from  it.  It  should  do,  or 
cause  to  be  done,  such  scientific  work  as  is  need- 
ful for  its  own  information  and  guidance  when 
such  work  cannot  be  done,  or  cannot  be  done  so 
cheaply  or  conveniently  by  private  enteiprise. 
Some  kinds  of  work  it  can  best  have  done  by  pri- 
vate contract,  and  not  by  officials  ;  others,  by  its 
own  officers.  To  this  last  class  belong  those 
branches  of  scientific  investigation,  or  the  means 
for  promoting  them,  which  require  long-continued 
labor  and  expenditure  on  a  uniform  plan  ;  such  as 
the  work  of  the  government  observatory,  of  the  gov- 
ernment surveys,  of  the  collection  of  the  statistics 
which  are  so  much  needed  for  legislative  guidance, 
and  in  which  we  are  at  present  so  deficient,  the 
formation  of  museums  and  libraries,  and  so  forth. 

Ck>n8idering  the  plans  and  operations  of  these 
government  institutions  from  the  point  of  view  of 
the  scientific  public,  it  is  highly  desirable  that  they 
should  contribute  to  the  advancement  of  abstract 
science,  as  well  as  to  the  special  practical  ends  for 
which  they  have  been  instituted;  but  from  the 
point  of  view  of  the  legislator,  who  has  the  re- 
sponsibility of  granting  the  funds  for  their  sup- 
port, the  practical  results  should  receive  the  chief 
consideration,  and  therefore  they  should  be  the 
chief  consideration  on  the  part  of  those  who  are  to 
administer  these  trusts.  It  must  be  borne  in  mind 
that  while  the  average  legislator  is,  in  many 
cases,  not  qualified  to  judge  a  priori  as  to  what 
practical  results  may  be  expected  from  a  given 
plan  for  scientific  work,  he  is,  nevertheless,  the 
court  which  is  to  decide  the  question  according  to 
the  best  evidence  which  he  can  get,  or,  rather, 
which  is  brought  before  him,  and  it  is  no  unim- 
portant part  of  the  duty  of  those  who  are  experts 
in  these  matters  to  furnish  such  evidence. 

But  in  saying  tliat  practical  results  should  be 
the  chief  consideration  of  the  government  and  of 
its  legislative  and  administrative  agents  it  is  not 


meant  that  these  should  Ibe  the  only  considera- 
tions. In  the  carrying  out  of  any  extensive  piece 
of  work  which  involves  the  collection  of  data,  ex- 
perimental inquiry,  or  the  application  of  scientific 
results  under  new  conditions,  there  is  more  or  less 
opportunity  to  increase  knowledge  at  the  same 
time  and  with  comparatively  little  increased  cost. 
Such  opportunity  should  be  taken  advantage  of, 
and  is  also  a  proper  subsidiary  reason  for  adopt- 
ing one  plan  of  work  in  preference  to  another,  or 
for  selecting  for  appointment  persons  qualified 
not  only  to  do  the  particulsr  work  which  is  the 
main  object,  but  also  for  other  allied  work  of  a 
more  purely  scientific  character. 

On  the  same  principle  it  seems  to  me  pro|>er 
and  expedient  that  when  permanent  government 
employees  have  at  times  not  enough  to  do  in  their 
own  departments,  and  can  be  usefully  employeii 
in  scientific  work,  it  is  quite  legitimate  and  proper 
to  thus  make  use  of  them.  For  example,  it  is  d*^ 
sirable  that  this  country  should  have  such  an  or- 
ganization of  its  army  and  navy  as  will  permit  of 
rapid  expansion  when  the  necessity  arises,  and 
this  requires  that  more  officers  shall  be  educates! 
and  kept  in  the  service  than  are  needed  for  mili- 
tary and  naval  duty  in  time  of  peace.  It  has 
been  the  policy  of  the  government  to  employ 
some  of  these  officers  in  work  connected  with 
other  departments,  and  especially  in  work  which 
requires  euch  special  training,  scientific  or  ad- 
ministrative, or  both,  as  such  officers  possess.  To 
this  objections  are  raised,  which  may  be  summ^.n! 
up  as  follows :  — 

First,  that  [such  officers  ought  not  to  be  given 
positions  which  would  otherwise  be  filled  by  civil- 
ian scientists,  because  these  places  are  more  needed 
by  the  civilians  as  a  means  of  earning  subsistence, 
and  because  it  tends  to  increase  the  competition 
for  places  and  to  lower  salaries.  But  in  other 
words,  the  argument  is  that  it  is  injurious  to  the 
interests  of  scientific  men,  taken  as  a  body,  that 
the  government  should  employ  in  investigations 
or  work  requiring  special  knowledge  and  skill 
men  who  have  been  educated  and  trained  at  its 
expense,  and  who  are  permanently  employed  and 
paid  by  it.  This  is  analogous  to  the  trades  union 
and  the  anti-convict  labor  platforms. 

The  second  objection  is  that  army  and  navy  offi- 
cers do  not,  as  a  rule,  possess  the  scientific  and 
technical  knowledge  to  properly  perform  duties 
lying  outside  of  the  sphere  of  the  work  for  which 
they  have  been  educated,  and  that  they  employ  as 
subordinates  really  skilled  scientific  men,  who 
make  the  plans  and  do  most  of  the  work,  but  do 
not  receive  proper  credit  for  it.  The  reply  to  this 
is  that  it  is  a  question  of  fact  in  each  particular 
case,  and  that  if  the  officer  is  able  to  select  and 
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employ  good  men  to  prepare  the  plans  and  to 
do  the  work,  this  in  itself  is  a  very  good  reason  for 
giving  him  the  duty  of  such  selection  and  employ- 
ment. 

A  third  objection  is  that  when  an  officer  of  the 
army  or  navy  is  detailed  for  scientific  or  other 
special  work,  the  interests  of  this  work  and  of  the 
public  are  too  often  made  subordinate  to  the  inter- 
ests of  the  naval  or  military  service,  more  espe- 
cially in  the  matter  of  change  of  station.  For  ex- 
ample, civil  engineers  object  to  the  policy  of 
placing  river  and  harbor  improvements  in  the 
hands  of  army  engineers,  because  one  of  the  ob- 
jects kept  in  view  by  the  war  department  in  mak- 
ing details  for  this  purpose  is  to  vary  the  duty  of 
the  individual  officer  from  time  to  time  so  as  to 
give  him  a  wider  experience.  Hence  it  may  hap- 
pen that  an  officer  placed  on  duty  in  connection 
with  the  improvement  of  certain  harbors  on  the 
Great  Lakes  shall,  after  three  or  four  years,  and 
just  as  he  has  gained  sufficient  experience  of  the 
peculiarities  of  lake  work  to  make  his  supervision 
there  peculiarly  valuable,  be  transferred  to  work 
on  the  improvement  of  the  Lower  Mississippi,  with 
which  he  may  be  quite  unfamiliar. 

In  like  manner  Professor  Clarke  objects  to  hav- 
ing a  laboratory  connected  with  the  medical  de- 
partment of  the  navy  on  the  ground  that  the  offi- 
cer in  charge  is  changed  every  three  years ;  con- 
sequently science  suffers  in  order  that  naval 
routine  may  be  preserved. 

There  is  force  in  this  class  of  objections,  but 
the  moral  I  should  draw  from  them  is,  not  that 
army  and  navy  officers  should  not  be  allowed  to 
do  work  outside  their  own  departments  or  in 
science,  but  that  when  they  are  put  upon  such 
duty,  the  ordinary  routine  of  change  of  station 
every  three  or  four  years  should  not  be  enforced 
upon  them  without  careful  consideration  of  the 
circumstances  of  the  case,  and  satisfactory 
evidence  that  the  work  on  which  they  are  en- 
gaged will  not  suffer  by  the  change.  And,  as 
a  matter  of  fact.  I  believe  this  has  been  the 
policy  pursued,  and  instances  could  be  given 
where  an  officer  has  been  kept  twenty  years  at 
one  station  for  this  very  reason. 

I  pass  over  a  number  of  objections  that  I  have 
heard  made  to  the  employment  of  army  and  navy 
officers  as  administrators,  on  the  ground  that  they 
are  too  *  bumptious,'  or  *  domineering,*  or  *  supercil- 
ious,' or  *  finicky,'  because  every  one  knows  what 
these  mean  and  their  force.  An  army  officer  is 
not  necessarily  a  polished  gentleman ;  neither  is 
a  civilian ;  and  a  good  organizer  and  adminis- 
trator, whether  officer  or  civilian,  will  at  times, 
and  especially  to  some  people,  appear  arbitrary  and 
diirtatorial. 


There  ia  another  objection  to  special  detaiLi  of 
army  or  navy  officers  for  scientific  dufcie«i  which 
comes  not  so  much  from  outside  persons  as  from 
the  war  department  and  the  officers  themselves. 
and  it  is  this :  among  such  officers  there  are  al- 
ways a  certain  number  who  not  only  prefer 
special  details  to  routine  duty,  but  "who  actively 
seek  for  such  details,  who  are  perpetual  candidates 
for  them. 

The  proportion  of  men  whose  ideas  as  to  their 
own  scientific  acquirements,  merits,  and  claiois 
to  attention,  are  excessive  as  compared  with  the 
ideas  of  their  acquaintances  on  the  same  points,  i« 
not  greater  in  the  army  than  elsewhere  ;  but  when 
an  army  officer  is  afflicted  in  this  way,  the  attack 
is  sometimes  very  severe,  and  the  so-called  in- 
fluence which  he  brings  to  bear  may  cause  a  good 
deal  of  annoyance  to  the  department,  even  if  it  be 
not  sufficient  to  obtain  his  ends.     I  have  heard 
officers  of  high  rank,  in  a  fit  of  impatience  under 
such  circumstances,  express  a  most  hearty  and 
emphatic  wish  that  no  special  details  were  possi- 
ble, so  that  lobbying  for  them  should  be  useless. 
This,  however,  seems  to  me  to  be  too  heroic  a 
remedy  for  the  disease,  which,  after  all,  only  pro- 
duces comparatively  triffing  irritation  and  dis- 
comfort. 

The  same  evil  exists,  to  a  much  greater  extent, 
in  the  civil  branches  of  the  government.  Few 
persons  can  fully  appreciate  the  loss  of  time,  the 
worry,  and  the  annoyance  to  which  the  responsi- 
ble heads  of  some  of  our  bureaus  for  scientific 
work  are  subjected  through  the  desire  of  people 
for  official  position  and  for  maintenance  by  the 
government.  They  have  to  stand  always  at  the 
bat  and  protect  their  wickets  from  the  balls  which 
are  bowled  at  them  in  every  direction,  even  from 
behind  by  some  of  their  own  subordinates. 

It  is  true  that  a  great  majority  of  the  balls  go 
wide  and  cause  little  trouble,  and  a  majority  of 
the  bowlers  soon  get  tired  and  leave  the  field  ;  but 
there  are  generally  a  few  persistent  ones  who 
gradually  acquire  no  small  degree  of  skill  in  dis- 
covering the  weak  or  unguarded  points,  and  suc- 
ceed in  making  things  lively  for  a  time.  Con- 
sidered from  the  point  of  view  of  the  public 
interests,  such  men  are  useful,  for  although  they 
cause  some  loss  of  valuable  time,  and  occasionally 
do  a  little  damage  by  promoting  hostile  legislation, 
yet  their  criticisms  are  often  worth  taking  into 
account ;  they  tend  to  prevent  the  machine  from 
getting  into  a  rut,  and  they  promote  activity  and 
attention  to  business  on  the  part  of  administrative 
chiefs.  It  is  a  saying  among  dog-fanciers  that  a 
few  fleas  on  a  dog  are  good  for  him  rather  than 
otherwise,  as  they  compel  him  to  take  some  exer- 
cise under  any  circumstances. 
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At  all  events,  I  think  it  very  doubtful  whether 
the  jealousies  and  desire  for  position  for  one^s  self 
or  one's  friends  which  exiftt  under  present  circum- 
stances would  be  materially  diminished  under  any 
other  form  of  organization,  even  under  a  depart- 
ment of  science. 

Some  conflict  of  interests  now  exists,  it  is  true  ; 
some  work  is  duplicated  ;  but  neither  the  conflict 
nor  the  duplication  are  necessarily  wholly  evil  in 
themselves,  nor  in  so  far  as  they  are  evil  are  they 
necessary  parts  of  the  present  system.  This  system 
is  of  the  nature  of  a  growth  ;  it  is  organic,  and  not 
a  mere  pudding-stone  aggregation  of  heterogeneous 
materials,  and  the  wise  course  is  to  correct  improper 
bendings  and  twistings  gradually*  prune  judiciou9- 
ly,  and  go  slow  in  trying  to  secure  radical  changes 
lest  death  or  permanent  deformity  result. 

It  will  be  seen  that  in  what  I  have  said  I  have 
not  attempted  to  eulogize  science  or  scientists  in 
the  abstract.  I  should  l)e  very  sorry,  however,  to 
have  given  any  one  the  impression  that  I  think 
they  should  not  be  eulogized.  Having  read  a 
number  of  eloi|uent  tributes  to  their  importance 
by  way  of  inducing  a  proper  frame  of  mind  in 
which  to  prepare  this  address,  it  is  possible  that  I 
overdid  it  a  little,  and  was  in  a  sort  of  reaction 
stage  when  I  began  to  write.  But  the  more  I 
have  thought  on  the  subject,  and  the  more  care- 
fully I  have  sought  to  analyze  the  motives  and 
character  of  those  of  my  acquaintances  who  are 
either  engaged  in  scientiflc  work  or  who  wish  to 
be  considered  as  so  doing,  and  to  compare  them 
with  those  who  have  no  pretensions  to  science, 
and  who  make  none,  the  more  I  have  been  con- 
vinceil  that  upon  the  whole  the  eulogium  is  the 
pro[»er  thing  to  give,  and  that  it  is  not  wise  to  be 
critical  as  to  the  true  inwardness  of  all  that  we 
see  or  hear. 

Ac  least  nine-tenths  of  the  praises  which  have 
been  lieaped  upon  scientific  men  as  a  body  are 
thorDiighly  well  deserved.  Among  them  are  to 
be  found  a  very  large  proportion  of  true  gentle- 
men. —  larger,  I  think,  than  is  to  be  found  in  any 
other  class  of  men  characterized  by  modesty,  un- 
selfishness, scrupulous  honesty,  and  truthfulness, 
and  by  the  full  performance  of  their  family  and 
social  duties. 

Even  their  foibles  may  be  likable.  A  little 
vanity  or  thirst  for  publicity,  zeal  in  claiming 
priority  of  discovery,  or  undue  wrath  over  the 
other  scientist's  theory,  does  not  and  should  not 
detract  from  the  esteem  in  which  we  hold  them. 
A  very  good  way  of  viewing  characteristics  which 
we  do  not  like  is  to  bear  in  mind  that  different 
parts  of  the  brain  have  different  functions ;  that 
all  of  them  cannot  act  at  once,  and  that  their  ten- 
dencies are  sometimes  contradictory. 


There  are  times  when  a  scientific  man  does  not 
think  scientifically,  when  he  does  not  want  to  so 
think,  and  possibly  when  it  is  best  that  he  should 
not  so  think.  There  is  wisdom  in  Sam.  Lawson's 
remark  that  "folks  that  are  always  telling  you 
what  they  don't  believe  are  sort  o'  stringy  and 
dry.  There  ain't  no  'sorption  got  out  o'  not  be- 
lieving nothing."  At  one  time  the  emotional,  at 
another  the  intellectual,  side  of  the  scientific  man 
has  the  ascendency,  and  one  must  appeal  from 
one  state  to  the  other.  Were  scientific  thinking 
rigorously  carried  out  to  practical  results  in  every- 
day life,  there  would  be  some  very  remarkable 
s)(>cial  changes,  and  perhaps  some  very  disagree- 
able ones. 

That  scientiflc  pursuits  give  great  pleasure  with- 
out reference  to  their  utility,  or  to  the  fame  or 
profit  to  be  derived  from  them,  that  they  tend 
to  make  a  man  good  company  to  himself  and  to 
bring  him  into  pleasant  associations,  is  certain ; 
and  that  a  man's  own  pleasure  and  happiness  are 
things  to  be  sought  for  in  his  work  and  compan- 
ionship is  also  certain.  If  in  this  address  I  have 
ventured  to  hint  that  this  may  not  be  the  only, 
nor  even  the  most  important,  object  in  life,  — 
that  one  may  be  a  scientific  man,  or  even  a  man 
of  science,  and  yet  not  be  worthy  of  special  rev- 
erence because  he  may  be  at  the  same  time  an  in- 
tensely selfish  man,  and  even  a  vicious  man,  —  I 
hope  that  it  is  clearly  understood  that  it  is  with 
no  intention  of  depreciating  tlie  glory  of  science, 
or  the  honor  which  is  due  to  the  large  number  of 
scientific  gentlemen  whom  I  see  around  me.  A 
scientific  gentleman!  All  praise  to  him  who 
merits  this  title  :  it  is  the  blue  ribbon  of  our  day. 
We  live  in  a  fortunate  time  and  place,  —  in  the 
early  manhood  of  a  mighty  nation,  and  in  its 
capital  city,  which  every  year  makes  more  beauti- 
ful, and  richer  in  the  treasures  of  science,  litera- 
ture, and  art.  which  all  the  keels  of  the  sea  and 
'  the  iron  roads  of  the  land  are  bringing  to  it. 
Life  implies  death  ;  growth  presages  decay  ;  but 
we  have  good  reasons  for  hoping  that  for  our 
cotmtry  and  our  people  the  evil  days  are  yet  far 
off.  Yet  we  may  not  rest  and  eat  lotus  ;  we  may 
not  devote  our  lives  to  our  own  pleasure,  even 
though  it  be  pleasure  derived  from  scientific  in- 
vestigation. No  man  lives  for  himself  alone  :  the 
scientific  man  should  do  so,  least  of  all.  There 
never  was  a  time  when  the  world  had  more  need 
of  him,  and  there  never  was  a  time  when  more 
care  was  needful  lest  his  torch  should  prove  a  fire- 
brand and  destroy  more  than  it  illuminates. 

The  old  creeds  are  quivering;  shifting;  chan- 
ging like  the  colored  flames  on  the  surface  of  the 
Bessemer  crucible.  They  are  being  analyzed,  and 
accounted  for,  and  toned  down,  and  explained, 
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until  many  are  doubting  whether  there  is  any 
solid  subBtratura  beneath  :  but  the  instinct  which 
gave  those  creeds  their  influence  is  unchanged. 

The  religions  and  philosophies  of  the  orient 
seem  to  have  little  in  common  with  modem 
science.  The  sage  of  the  east  did  not  try  to  climb 
the  ladder  of  knowledge  step  by  step.  He  sought 
a  wisdom  which  he  supposed  far  superior  to  all 
knowledge  of  earthly  phenomena  obtainable 
through  the  senses.  The  man  of  science  of  the 
west  seeks  knowledge  by  gradual  accumulation, 
striving  by  comparison  and  experiment  to  elimi- 
nate the  errors  of  individual  observations,  and 
doubting  the  possibility  of  attaining  wisdom  in 
any  other  way.  The  knowledge  which  he  has, 
or  seeks,  is  knowledge  which  may  be  acquired 
partly  by  individual  eflfort  and  partly  by  co-opera- 
tion, which  requires  material  resources  for  its 
development,  tlie  search  for  which  may  be  organ- 
ized and  pursued  through  the  help  of  others, 
which  is  analogous  in  some  respects  to  property 
which  may  be  used  for  power  or  pleasure.  The 
theologian  and  the  poet  claim  that  there  is  a 
wisdom  which  is  not  acquired,  but  attained  to, 
which  cannot  be  communicated  or  received  at 
pleasure,  which  comes  in  a  way  vaguely  expressed 
by  the  words  *  intuition,^  or  *  inspiration,*  which 
acts  through  and  upon  the  emotional  rather  than 
the  intellectual  faculties,  and  which,  thaM  acting, 
is  sometimes  of  irresistible  power  in  exciting  and 
directing  the  actions  of  individuals  and  of  com- 
munities. 

The  answer  of  the  modem  biologist  to  the  old 
Hebrew  question,  viz.,  **  Why  are  children  bom 
with  their  hands  clinched,  while  men  die  with 
their  hands  wide  open  ?  *'  would  not  in  the  least 
resemble  that  given  by  the  rabbis  ;  yet  tliis  last  it 
is  well  that  the  scientit»t  should  also  remember : 
'*  Because  on  entering  the  world  men  would  grasp 
every  thing,  but  on  leaving  it  all  slips  away.'* 
There  exist  in  men  ceilain  mental  phenomena,  the 
study  of  which  is  included  in  what  is  known  as 
ethics,  and  which  are  usually  assumed  to  depend 
upon  what  is  called  moral  law.  Whether  there  is 
such  a  law,  and  whether,  if  it  exists,  it  can  be 
logically  deduced  from  observed  facts  in  nature  or 
is  only  known  as  a  special  revelation,  are  questions 
upon  v\  Inch  scientific  men  in  their  present  stage 
of  development  are  not  agreed.  There  is  not  yet 
any  satisfactory  scientific  basis  for  what  is  recog- 
nized as  sound  ethics  and  morality  throughout  the 
civilized  world  :  these  rest  upon  another  founda- 
tion. 

This  procession,  bearing  its  lights  of  all  kinds, 
smoky  torches,  clear- burning  lamps,  farthing  rush- 
lights, and  sputtering  brimstone  matches,  passes 
through  the  few  centuries  of  which   we  have  a 


record,  illuminating  an  area  which  varies,  bm 
which  has  been  growing  steadily  larger.  The  in- 
dividual members  of  the  procession  come  from. 
and  pass  into,  shadow  and  darkness,  but  the  light 
of  the  stream  remains.  Yet  it  does  not  seem  so 
much  darkness,  an  infinite  night,  whence  we 
come  and  whither  we  go,  as  a  fog  which  at  a  litUe 
distance  obscures  or  hides  all  things,  but  whidi. 
nevertheless,  gives  the  impression  that  there  is 
light  beyond  and  above  it.  In  this  fog  we  are 
living  and  groping,  stumbling  down  blind  alleys, 
only  to  find  that  there  is  no  thoroughfare,  getting 
lost  and  circling  about  on  our  own  tracks  as  on  a 
jumbie  prairie  ;  but  slowly  and  irregularly  we  do 
seem  to  be  getting  on,  and  to  be  establishing  some 
points  in  the  survey  of  the  continent  of  our  own 
ignorance. 

In  some  directions  the  man  of  science  claims  to 
lead  the  way ;  in  others,  the  artist,  the  poet,  the 
devotee.     Far-reaching  as  the  speculations  of  the 
man  of  science  may  be,  ranging  from  the  con- 
stitution   and    nature    of   a    universal     protyle, 
through  the  building  of  a  universe  to  its  resolution 
again  into  primal  matter  or  modes  of  motion,  he 
can  frame  no  hypothepis  which  shall  explain  con- 
sciousness,  nor  has  he  any  data  for  a  formula 
which  shall  tell  what  becomes  of  the  individual 
when  he  disappears  in  the  all-surrounding  mist. 
Does  he  go  on  seeking  and  learning  in  other  ways 
or  other  worlds?    The  great  mass  of  mankind 
think  that  they  have  some  information  hearing  on 
these  questions  :  but,  if  so,  it  is  a  part  of  the  wis- 
dom  of  the  orient,  and  not  of  the  physical  or 
natural  science  of  the  Occident.     Whether  after 
death  there  shall  come  increase  of  knowledge, 
with  increase  of  desires  and  of  means  of  satisfying 
them,  orw^hether  there  shall  be  freedom  from  all 
desire,  and  an  end  of  comin:^  and  fi:oing,  we  do 
not  know  ;  nor  is  there  any  reason  to  suppoee  that 
it  is  a  part  of  the  plan  of  the  universe  that  we 
should  know.     We  do  know  that  the  great  ma- 
jority of  men  think  that  there  are  such  things  as 
right  and  duty,  —  Gk)d  and  a  future  life,  —  and 
that  to  each  man  there  corner  the  opportunity  of 
doing  something  which  he  and  others  recognize 
to  be  his  duty.     The  scientific  explanation  of  a 
part  of  the  process  by  which  this  has  been  brought 
about,  as  by  natural  selection,  heredity,  education, 
progressive  changes  in  this  or  that  particular  mass 
of  brain  matter,  has  not   much  hearifig  on  the 
practical  question  of  *  What  to  do  about  it  ?*    But 
it  does,  nevertheless,  indicate  that  it  is  not  a  char- 
acteristic to  be  denounced,  or  opposed,  or  neg- 
lected, since,  even  in  the  '  struggle-for-existence ' 
theory,  it  has  been,  and  still  is,  of  immense  im- 
portance  in  human  social  development. 

**  Four  men,"  says  the  Talmud,  *' entered  Para- 
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dise.  One  beheld  and  died.  One  beheld  and  lost 
his  senses.  One  destroyed  the  young  plants. 
One  only  entered  in  peace  and  came  out  in 
peace.**  Many  are  the  mystic  and  cabalistic  in- 
terpretations which  have  been  given  of  this  say- 
ing ;  and  if  for  *  Paradise '  we  read  the  '  world  of 
knowledge,'  each  of  you  can  no  doubt  best  in- 
terpret the  parable  for  himself.  Speaking  to  a 
body  of  scientific  men,  each  of  whom  has,  I  hope, 
also  certain  unscientific  beliefs,  desires,  hopes,  and 
longings,  I  will  only  say,  *  Be  strong  and  of  a  good 
courage.*  As  scientific  men,  let  us  try  to  increase 
and  diffuse  knowledge ;  as  men  and  citizens,  let  us 
try  to  be  useful ;  and,  in  each  capacity,  let  us  do 
the  work  that  comes  to  us  honestly  and  thorough- 
ly, and  fear  not  the  unknown  future. 

When  we  examine  that  wonderful  series  of 
wave-marks  which  we  call  the  spectrum,  we  find, 
as  we  go  downwards,  that  the  vibrations  become 
slower,  the  dark  bands  wider,  until  at  last  we 
reach  a  point  where  there  seems  to  be  no  more 
movement ;  the  blackness  is  continuous,  the  ray 
seems  dead.  Yet  within  this  year  Langley  has 
found  that  a  very  long  way  lower  down  the  pulsa- 
tions again  appear,  and  form,  as  it  were,  another 
spectrum ;  they  never  really  ceased,  but  only 
changed  in  rhythm,  requiring  new  apparatus  or 
new  senses  to  appreciate  them.  And  it  may 
well  be  that  our  human  life  is  only  the  lower 
spectrum,  and  that  beyond  and  above  the  broad 
black  band  which  we  call  death  there  are  other 
modes  of  impulses,  —  another  spectrum  which 
registers  the  ceaseless  beats  of  waves  from  the 
great  central  fountain  of  force,  the  heart  of  the 
universe,  in  modes  of  existence  of  which  we  can 
but  dimly  dream. 


CLARICS  PHILOSOPHY  OF  WEALTH. 

*  A  REMABKABLE  book  I '  Such  is  my  involun- 
tary exclamation  as  I  finish  reading  Professor 
Clark's  book,  *The  philosophy  of  wealth.'  In 
reviewing  it  I  suffer  in  several  ways  under  an 
'embarrassment  of  riches.'  There  are  so  many 
excellent  features  of  the  work  that  it  is  difficult 
to  select  one  or  two  for  treatment,  and  there  are 
so  many  passages  in  my  copy  marked  for  quo- 
tation that  they  would  occupy  far  more  space 
than  can  be  given  to  the  entire  review.  It  seems, 
under  the  circumstances,  best  .to  abandon  any 
idea  of  an  exhaustive  treatment  of  this  admirable 
book,  and  simply  attempt  to  notice  a  few  of  its 
characteristics  in  the  hope  that  many  may  be 
induced  to  confer  a  benefit  on  themselves  by 
its  perusal. 

The  philosophy  of  tcealth.    By  J.  B.  Clark.     Boston, 

Giun,  1886.    IS*. 


*  The  philosophy  of  wealth '  is  a  treatment  of 
fundamental  principles  in  economics,  in  which 
every  page  is  luminous  with  clear  analysis  and 
profound  thought.  Yet  the  entire  work  is  most 
practical,  and  should  attract  the  attention  of  all 
interested  in  the  problems  of  the  day ;  for  nothing 
is  more  needed  at  the  present  time  than  deeper 
knowledge.  People  lose  themselves  in  a  maze  of 
stock-phrases,  and  continue  to  move  in  the  same 
weary  circle  because  they  fail  to  grasp  primary 
principles. 

Professor  Clark  very  properly  lays  emphasis  on 
this  point  in  his  first  chapter.  He  says,  '*  If  ob- 
scurity still  hangs  over  principles,  the  clear  appre- 
hension of  which  is  essential  to  all  reasoning  on 
the  subject,  the  removal  of  it,  besides  having  an 
incalculable  value  in  itself,  will  afford  a  welcome 
supplement  to  directly  practical  work.  It  will 
shed  light  on  the  pressing  social  questions  of  the 
day.  In  the  present  state  of  the  public  mind,  for 
example,  financial  heresies  and  strange  teachings 
concerning  the  rights  of  property  find  a  ready 
circulation ;  and  if  these  false  doctrines  connect 
themselves,  even  remotely,  with  fundamental 
errors  of  political  economy,  then  the  assault  upon 
the  practical  fallacies  can  never  be  quite  success- 
ful until  the  underlying  errors  be  exposed  and 
corrected.  Questions  on  the  solution  of  which 
the  general  prosperity  depends  cannot  be  solved 
without  the  clear  apprehension  of  correct  prin- 
ciples." 

The  scope  of  the  work  may  most  readily  be 
gathered  from  the  titles  of  the  chapters,  which 
are  the  following  :  Wealth  ;  Labor  and  its  relation 
to  wealth  ;  The  basis  of  economic  law  ;  The  ele- 
ments of  social  service ;  The  theory  of  value ; 
The  law  of  demand  and  supply  ;  The  law  of  dis- 
tribution ;  Wages  as  affected  by  combinations ; 
The  ethics  of  trade ;  The  principles  of  co-opera- 
tion ;  Non-competitive  economics ;  The  economic 
function  of  the  church. 

One  of  the  best  examples  of  clear  analysis  of 
economic  phenomena  is  found  in  the  discussion  of 
utilities.  There  is  first  a  distinction  between  abso- 
lute and  effective  utility,  which  explains  satisfac- 
torily the  apparent  contradiction,  found  in  old 
treatises,  between  high  value  in  use  and  low  value 
in  exchange.  Water  is  said  to  be  useful,  for 
example,  but  to  have  no  value.  The  logical  am- 
biguity lies  in  this  :  when  we  say  water  is  more 
useful  than  diamonds,  we  think  of  water  in  the 
abstract;  when  we  say  water  has  no  value,  we 
think  of  a  definite  concrete  amount  of  water,  a 
glassful  for  example.  But  that  has  also  very  little 
use.  If  my  glass  is  upset,  I  do  not  grieve  :  I  have 
no  special  attachment  to  that  particular  concrete 
water,  and  I  get  some  more  without  diflQculty. 


552 


SCIENCE. 


LVoi..  VUI.,  No.  201 


TbiH  is  explained  more  clearly  by  Profeeeor  Clark 
than  by  any  other  writer  in  English. 

Utilities  are  further  subdivided,  and  a  different 
law  of  costliness  is  found  to  govern  elementary 
utilities  from  that  which  obtains  with  respect  to 
form  and  place  utilities.  The  law  of  diminishing 
returns  holds  only  for  elementary  utilities.  This 
has  an  important  be  iring  on  Malthusianism,  for  a 
predominance  is  demonstrated  of  those  utilities 
which  tend  to  cheapness.  At  the  same  time  the 
essence  of  Malthusianism  is  recognized  and 
admirably  stated  in  these  words  :  It  *'  maintains 
that  a  retard  ine:  of  the  rate  of  increase  of  popula- 
tion is  an  ultimate  necessity,  if  humanity  is  to 
fully  enjoy  the  earth  and  to  perfect  itself."  This 
is  a  great  improvement  on  any  thing  which  can  be 
found  in  previous  writers,  and  ought  to  modify 
the  teaching  of  political  economy.  Other  pointo 
which  must  especially  interest  the  professional 
economist  are  the  theory  of  non-competing  groups 
and  the  treatment  of  non-competitive  economics, 
which  show  conclusively  the  existence  of  narrower 
limits  to  the  range  of  competitive  action  than  is 
ordinarily  supposed. 

The  chapter  on  non-competitive  economics  is  in 
some  respects  as  important  as  any  in  the  book. 
It  demonstrates  the  fact  that  the  field  of  non- 
competitive economics  is  increasing ;  that  it  ought, 
in  the  interest  of  humanity,  to  be  still  further 
widened  ;  and  that  even  now  the  highest  forms  of 
rational  wealth  are  disbursed  non-competitively. 

The  book  abounds  in  valuable  practical  sug- 
gestions ;  but  the  man  of  affairs  will  be  chiefly 
interested  in  the  chapters  on  combinations,  the 
ethics  of  trade,  and  the  economic  functions  of  the 
church.  The  last-named  subject  is  discussed  more 
profoundly  than  in  any  other  book  which  has 
come  under  my  notice,  and  the  root  of  the  matter 
is  touched  in  the  protest  against  the  appeal  in  the 
forms  of  church  activity  to  the  spirit  of  caste. 
The  author  does  not  hesitate  to  call  things  by 
their  proper  names,  and  throughout  he  reveals  a 
vigor  of  treatment  equal  to  the  strength  of  moral 
purpose  everywhere  displayed. 

More,  perhaps,  might  have  been  said  about  the 
nature  of  economic  laws,  which  is  to  most  econo- 
mists even  a  dark  field :  and  possibly  the  terms 
*  induction  '  and  *  deduction '  should  have  been 
more  clearly  defined.  A  great  deal  of  current 
discussion  on  economic  method  leaves  the  painful 
impression  of  sad  ignorance  in  the  fundamental 
principles  of  logic  as  understood  at  pre.ent. 

I  cannot  either  express  unqualified  approval  of 
what  is  said  in  regard  to  railwaj-s.  I  do  not  t)e- 
lieve,  as  the  result  of  my  studies,  that  experience 
has  so  far  pronounced  in  favor  of  government 
control  ratlier  than  ownership  of  means  of  com- 


munication and  transportation  ;  and,  if  tbat  alter- 
native be  accepted.  Professor  Clark  fails  to  show 
the  possibility  of  an  exercise  of  control  over  such 
powerful  economic  factors.  Elxperience  has  never 
demonstrated  it.  However,  this  is  a  subject  which 
needs  much  further  discussion  by  non-partisans 
whose  sole  purpose  is  the  public  weal  ;  and  I  close 
this  notice  of  Professor  Clark^s  book  with  the  un- 
hesitating assertion  that  it  is  one  of  the  roost  im- 
portant contributions  to  economics  ever  made  by 
an  American.  Ric»ard  T.  Ely. 


PLANT-DISSECTION. 


Handbook  of  plant-disBection,    By  J.  C.  Arthur,  C.  R. 
Barnbp,  and  J.  M.  Coulter.    New  York,  H€>it,  1888.    S'. 

Tms  book  is  a  useful  guide  to  the  study  of  a 
dozen  plants  of  common  occurrence,  ranging  from 
the  most  simple  forms  to  those  of  highest  organi- 
zation.    It  is  modelled  on  Huxley  and  Martinis 
*  Elementary  biology.'  physiological  details  being, 
however,  omitted.    The  introduction  gives  brief 
instructions  as  to  the  instruments  and  materials 
to  be  used,  including  the  simple  lens  and  compound 
microscope ;    the    chemical  reagents   employed ; 
section-cutting  and  the  mounting  and  drawing  of 
objects  ;  and  a  list  of  books  of  reference  needed. 
The  gross  anatomy  of  the  plant  is  first  studied 
with  the  aid  of  a  hand-lens  only,  and  subsequently 
its  minute  anatomy  explored  with  the  compound 
microscope.     Outlines  are  given  for  the  complete 
study  of  the  following  forms  :  Protococcus  viridis, 
Oscillaria(more  usually  written  Oscillatoria)  tenuis, 
Spirogyra    quinina,    Cystopus    candidus,    Micro- 
sphaera  Friesii,  Marchantiapolymorpha,  Atrichum 
undulatum,  Adiantum  pedatum,  Pinus  sylvestris, 
Avena  sativa,  Trillium  recurvatum,  and  Capsella 
Barsa-pastoris.     It  would  have  been  a  little  more 
convenient  for  the  average  student  if  one  of  our 
native  pines  had  been  selected  instead    of   the 
Scotch  pine,  though  this  is  quite  commonly  culti- 
vateii  ;  and  Trillium  recurvatum  is  of  rare  occur- 
rence in  the  eastern  states,  though  for  any  other 
purpose  save  the  study  of  its  gross  anatomy,  any 
other  s()ecies  of  wake-robin  will  answer  as  well. 
A  useful  glossary  of  terms  used,  and  an  index. 
ai*e  appended. 


A  REVOLVINO  pneumatic  cannon,  devised  by  a 
Washington  inventor,  is  one  of  the  most  recent 
additions  to  the  list  of  destructive  weapons. 
Another  recently  invented  device  of  a  similar 
nature  is  an  accelerating  projectile,  which  is  so 
constructed  that  a  series  of  charges,  contained  in 
chambers  attached  to  the  rear  of  the  projectile, 
are  exploded  in  succession,  at  distinct  intervals,  as 
the  projectile  passes  along  the  tube  of  the  cannon. 
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COMMENT  AND  CRITICISM, 

In  a  paper  presented  to  the  American  philo- 
sophical society,  Dr.  Brinton  of  the  University  of 
Pennsylvania  has  developed  some  considerations 
concerning  a  form  of  writing  intermediate  be- 
tween the  iconographic  and  the  alphabetic.  This 
intermediate  form  of  writing  Dr.  Brinton  calls 
ikonomatic,  since  that  to  which  the  figure  or 
picture  refers  is  not  the  object  represented,  but 
the  name  of  that  object.  In  this  ikonomatic 
writing,  which  Dr.  Brinton  finds  in  the  Mexican 
and  probably  in  the  Maya  hieroglyphics,  he  sees 
the  explanation  of  the  process  by  which  the  great 
advance  was  made  from  thought- writing  to  sound- 
writing.  Thought-writing,  we  are  told,  is  the 
oldest  and  simplest  form,  and  is  subdivided  into 
iconographic  and  symbolic.  In  iconographic 
writing  the  object  thought  of  is  represented  by  a 
more  or  less  skilfully  drawn  picture,  while  in 
symbolic  writing  a  single  characteristic  serves  to 
represent  the  object ;  as,  Tor  example,  the  track 
of  an  animal  is  represented  instead  of  the  animal 
itself. 


Of  course,  the  gap  between  this  thought-writing 
and  sound-writing  is  enormous,  and  endeavors 
have  been  made  to  explain  bow  it  was  bridged  by 
a  study  of  the  Egyptian  and  Chinese  alphabets, 
each  of  which  began  as  simple  picture-writing, 
and  developed  into  almost  complete  phoneticism. 
Dr.  Brinton  calls  in  ikonomatic  writing  to  explain 
the  transition.  In  this  form  of  communication 
the  picture  or  sign  does  not  refer  to  a  sound  as  the 
name  of  the  object  in  question,  but  to  the  sound 
of  the  name  of  some  other  object  or  idea.  The 
plan  is  that  pursued  by  the  constructors  of  rebuses, 
who,  to  use  Dr.  Brinton's  illustration,  can  repre- 
sent the  infinitive  '  to  hide  *  by  the  figure  2  and  a 
skin  or  hide.  Of  this  system,  Dr.  Brinton  finds 
several  sets  of  instances,  and  says  that  there  is 
little  doubt  that  all  the  Egyptian  syllabic  and 
alphabetic  writing  was  derived  from  this  early 
phase  of  which  the  governing  prbiciple  was  that 
of  the  rebus.  He  finds  evidence  of  this  in  medi- 
aeval heraldry  also. 

No.SOS.  — 1SR6. 


One  of  the  earliest  stimuli  to  the  development  of 
phonetic  writing  was,  Dr.  Brinton  thinks,  the  wish 
to  record  proper  names,  which,  when  we  rise  above 
the  savage  state,  are  not  usually  significant ; 
and  therefore,  if  recorded  at  all,  they  must  be 
recorded  phonetically.  The  Mexicans  added  to 
their  ikonomatic  system  a  feature  peculiar  to  them- 
selves in  assigning  a  phonetic  value  to  colors.  The 
Egyptian  sign-writing  is  also  polychromatic,  but 
the  polychromes  seem  not  to  have  had  any  pho- 
netic value.  So  in  heraldry,  while  colors  have 
definite  significations,  these  are  seldom  phonetic. 
But  the  l^exican  writing  offers  many  instances 
where  the  color  of  the  object  as  pictured  is  an 
essential  phonetic  element  of  the  sound  which  is 
intended  to  be  conveyed.  The  Aztecs  developed 
the  ikonomatic  system  beyond  proper  names, 
and  composed  in  it  words,  sentences,  and  treatises 
on  various  subjects.  Outside  of  these  races,  Dr. 
Brinton  finds  evidence  of  but  very  slight  progress 
toward  a  phonetic  system  made  by  natives  of  the 
American  continent. 


*  Bovine  tuberculosis  *  was  the  subject  of  a 
paper  read  by  Dr.  Blaine  of  Willard  asylum,  Ovid, 
N.Y.,  before  the  New  York  academy  of  medicine 
recently.  In  the  paper  and  the  remarks  upon  the 
same  by  Dr.  Edson,  of  the  New  York  health  de- 
partment, attention  was  called  to  the  prevalence 
of  consumption  in  cattle,  and  to  the  danger  of 
human  beings  contracting  the  disease  through 
the  milk  and  meat  of  infected  animals.  As  we 
have  already  repeatedly  pointed  out,  there  is  but 
one  way  to  prevent  the  sale  and  use  of  such  meat 
and  milk,  and  that  is  by  a  rigid  inspection  of  the 
cows  at  the  stables  where  they  are  kept,  and  of 
the  carcasses  at  the  slaughter-houses  before  the 
viscera  are  removed.  Tuberculous  milk  cannot 
be  distinguished  from  that  which  is  non-tuber- 
culous, and  the  most  thorough  expert  examina- 
tion of  the  meat  of  a  tuberculous  animal  will  not 
suffice  to  exclude  such  meat  from  the  market  un- 
less the  inspector  can  also  examine  the  lungs  and 
other  internal  organs  in  which  the  disease  mani- 
fests itself.  The  cow-stable  being  situated,  for  the 
most  part,  in  the  country,  the  inspection  of  these 
should  be  performed  by  officers  of  the  State  board 
of  health ;  while  the  slaughter-houses,  being  in  the 
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citiee,  should  be  rigidly  watched  by  experienced 
Teterinarians,  who  should  be  on  duty  continuous- 
ly at  these  slaughter-houses,  in  order  that  no 
single  animal  can  be  sold  for  meat  until  it  has 
been  examined.  A  long  experience  in  this  matter 
has  satisfied  the  writer  that  no  confidence  can  be 
safely  put  in  the  slaughterers  as  a  class.  They 
will,  without  any  compunction  whatever,  kill  and 
sell  the  most  diseased  animals,  and  do  not  hesitate 
to  put  upon  the  market  even  the  flesh  of  new-bom 
calves,  and  of  those  that  have  died  from  disease. 
It  will  be  an  expensive  matter,  it  is  true,  to  station 
a  competent  veterinary  surgeon  at  each  of  the 
slaughter-houses  in  these  great  cities ;  but  the 
interests  of  the  public  health  demand  it,  and  they 
should  be  kept  there  continuously.  The  work 
will  then  not  be  done  as  eflQciently  as  if  public  dbat' 
toirs  were  established  on  the  river-front,  and  the 
slaughter-houses  now  scattered  throughout  the 
cities  abandoned. 


It  is  well  known  that  the  senses  are  subject 
to  normal  deceptions  (sinnes  taUchungen),  which 
Boem  to  be  inborn  in  the  structure  of  the  nervous 
system  and  the  sense-organs.  In  some  respects 
the  world  that  we  piece  together  from  our  judg- 
ments and  sensations  proves  to  be  somewhat  dif- 
ferent from  the  world  to  which  we  apply  the  foot- 
rule  and  plumb-line,  which  we  weigh  and  measure 
by  objective  standards.  The  science  whose  busi- 
ness it  is  to  discover  the  nature  of  these  discre- 
pancies is  psychophysics.  M.  Sorel,  in  a  recent 
article  {Revue  philosophique,  October,  1886),  calls 
attention  to  the  wide  practical  bearing  of  this 
study,  shows  how  it  was  taken  into  account  by 
the  Greek  architects,  and  how  it  modifies  our  aes- 
thetic conceptions.  He  looks  forward  to  the  time 
when  all  these  deceptions  will  be  quantitatively 
determined,  and  applied  in  every-day  life.  Not 
only  will  we  have  a  real  psychophysic  law  (or 
laws),  but  perhaps  also  the  signs  of  practical  con- 
sulting psychophysicists  will  grace  our  streets. 


The  mbetino  of  the  National  prison  associa- 
tion at  Atlanta  this  year  seems  to  have  been  very 
successfuL  The  opening  addresses  by  ex-President 
Hayes  and  Mr.  Henry  W.  Grady  of  the  Atlanta 
eonstUution  were  very  well  received,  the  latter 
especially  calling  forth  strong  expressions  of 
approval.  The  various  discussions  on  prison  archi- 
tecture, prison  diet,  the  prison  physician,  the 
paroling  of  prisoners,  reformatories,  and  prison 


labor,  were  ably  introduced  and  well  ooodocted. 
The  debate  on  prison  labor  seems  to  have  excited 
most  interest.  Waxden  Mcdaughry  of  Joliet  had 
the  courage  to  defend  the  oontiact  system,  and 
regretted  the  action  of  the  people  of  ininois  in 
adopting  at  the  last  election  a  oonstitutuxial 
amendment  prohibiting  it.  Warden  Brush  of 
Sing  Sing  made  an  eminently  sensible  remark 
when  he  said  that  discnssiolhs  about  forms  of 
prison  labor  were  of  little  use  just  now,  when  a 
cyclone  is  sweeping  over  the  country,  and  agita- 
tors are  striving  to  put  an  end  to  all  prison  labor, 
whatever  its  form.  It  was  in  this  discossion  that 
Dr.  Tucker  created  a  sensation  not  only  by  defend- 
ing the  lessee  system  as  practised  at  the  south, 
but  by  pronouncing  a  panegyric  on  it.  He  claimed 
that  the  lessee  system  is  the  best  possible,  and 
made  a  number  of  extremely  foolish  and  absurd 
remarks  about  the  '  psychological  repuIsioD  *  be- 
tween races,  and  in  closing  demanded  the  utmost 
severity  of  punishment  compatible  with  the  con- 
victs' physical  health.  He  went  so  far  as  to  de- 
clare that  the  chain-gang  ia  the  negro's  paradise. 


Dr.  Sims  of  Chattanooga,  who  had  two  days 
before  made  an  argument  for  the  abolition  of  the 
lessee  system,  which  is  reported  as  being  very 
cogent,  made  a  brief  answer  to  Dr.  Tucker,  and, 
while  granting  that  the  lessee  system  in  Georgia 
is  better  managed  than  elsewhere,  repeated  the 
conclusions  reached  by  his  previous  aigument. 
Dr.  Tucker  had  asserted,  after  telling  his  hearers 
that  the  penal  features  of  the  lessee  system  are 
too  severe  for  whites  and  not  severe  enough  for 
colored  persiHis,  that  the  death-rate  of  Georgia 
prisoners  was  8.8  in  the  thousand.  Warden  Brush 
called  attention  to  the  official  report  of  the  state 
penitentiary,  which  showed  a  death-rate  of  SO  per 
thousand ;  but  all  the  answer  Dr.  Tucker  would 
vouchsafe  was,  *My  arithmetic  is  right.'  The 
truth  is,  that  the  lessee  system  of  convict  labor  is 
barbarous  and  inhuman  ;  and  the  wonder  is,  that 
any  self-respecting  man  could  publicly  defend  it. 
especially  before  such  a  body  as  the  National 
prison  association. 


Mr.  Wines,  writing  in  the  International  record 
of  charities  and  correction,  says  that  the  tendency 
of  thought  in  the  prison  association  becomes  more 
apparent  each  year.  The  keynote  of  all  the  dis- 
cussions IS  that  felons  whoporeoe  crime  as  a  voca- 
tion, or  are  driven  to  it  by  an  irvesistible  natural 
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impulse,  should  be  permanently  incarcerated  for 
the  security  of  society.  This  implies  a  distinc- 
tion between  the  incorrigible  and  the  corrigible ; 
and  the  possibility  of  ref<»Tnation  and  establish- 
ment of  reformatory  discipline  in  prisons  follow 
as  matters  of  course.  In  Mr.  Wines's  own  lan- 
guage, **  Life  sentences  for  recidivists,  indeter- 
minate sentences  for  first  offenders,  the  mark  sys- 
tem, the  progressive  classification  of  prisoners, 
conditional  liberation,  improved  facilities  for  edu- 
cation in  prison,  the  reformation  of  our  system  of 
prison  labor,  —  all  of  these  are  parts  of  the  sift- 
ing process  by  which  we  seek  in  the  end  to  elim- 
inate from  the  community  the  dangerous  elements 
in  society.**  This  is  an  inspiring  programme,  and, 
when  the  reformers  convince  our  legislatures  of 
its  practicability,  undoubtedly  much  will  be 
gained.  But  we  do  not  hesitate  to  say,  that,  as  a 
rule,  we  find,  in  the  opinions  of  prison -reformers, 
too  much  theory  and  too  little  practicality.  They 
are  on  the  right  road,  but  their  progress  is  slower 
than  it  need  be,  on  this  very  account. 


The  debt  which  the  sciences  of  ethnology  and 
linguistics  owe  to  missionary  labors  has  never 
been  adequately  acknowledged.  The  latest  rec- 
ognition of  its  value,  though  well  meant  and  in- 
structive, is  still  imperfect.  Dr.  R.  N.  Cust*s 
monograph,  'Language  as  illustrated  by  Bible 
translations'  (London,  TrSbner,  1886),  displays  the 
scholarship  and  research  which  would  be  expected 
from  the  author.  He  g^ves  a  classified  list  of  ver- 
sions, arranged  according  to  the  various  families 
of  languages,  from  which  it  appears,  that  since 
the  establishment  of  the  British  and  foreign  Bible 
society,  in  1808,  the  missionaries  of  that  society 
and  of  similar  associations  in  Great  Britain,  the 
United  States,  and  other  Protestant  countries, 
have  translated  the  Bible  or  portions  of  it  into  no 
less  than  two  hundred  and  ninety  languages  and 
dialects.  Of  these,  forty-nine  belong  to  Europe, 
one  hundred  and  one  to  Asia,  sixty  to  Africa, 
thirty-eight  to  America,  and  forty-one  to  Oceania. 
Adding  the  older  versions  (some  of  which  have 
been  republished  under  missionary  revision),  we 
have  a  total  of  three  hundred  and  twenty-four 
translations  in  the  catalogue  of  Dr.  Gust.  This, 
however,  by  no  means  exhausts  the  list.  His 
plan  excludes  reference  to  the  Roman-Catholic 
versions,  which  are  numerous—*  if  not  of  the  whole 
Bible,  at  least  of  portions  of  it.  Eliot's  Indian 
Bible,  though  mentioned  (not  quite  accurately)  in 


the  text  of  the  monograph,  does  not  appear  in  the 
list.  Nor  is  any  thing  said  of  the  vast  number  of 
grammars,  dictionaries,  and  vocabularies,  or  the 
versions  of  catechisms  and  similar  works,  —  in 
many  more  languages  than  are  included  in  his 
list,  —  which  we  owe  to  these  zealous  laborers, 
of  almost  every  Christian  denomination.  In  spite 
-of  these  limitations,  however.  Dr.  Cust*s  memoir 
will  be  a  most  useful  manual  of  reference  for 
philologists.  It  is  to  be  hoped  that  he  will  sup- 
plement it,  as  he  is  probably  better  able  to  do  than 
any  one  else,  by  an  additional  list,  comprising 
these  other  missionary  ]>ublications,  which  will 
be  helpful  to  students.  Prof.  Max  MQUer  has 
shown  that  the  foundation  of  the  science  of  com- 
parative philology  was  laid  in  the  great  work  of 
the  Jesuit  missionary  Hervas,  —  his  '  Catalogue  of 
languages,'  in  six  volumes,  published  in  Spanish  in 
the  year  1800,  and  derived  mainly  from  the  re- 
sults of  missionary  researches.  The  distinguished 
professor  himself,  and  the  other  eminent  philolo- 
gists of  our  day,  —  a  list  which  includes  such 
names  as  F.  MUller,  Gerland,  Latham,  Earrar, 
Sayce,  Hovelacque,  Charencey,  Whitney,  Brinton, 
Trumbull,  and  many  hardly  less  noted,  —  who 
have  reared  upon  this  basis  such  a  noble  super- 
structure, will  be  the  first  to  admit  that  their  work 
owes  its  extent  and  value  chiefiy  to  the  materials 
supplied  by  the  later  efforts  of  these  enlightened 
and  indefatigable  toilers. 


A  8TRIKINO  PROOF  of  the  growth  of  scientific 
studies  at  Harvard  is  g^ven  in  the  recent  report  of 
the  Museum  of  comparative  zodlogy.  Although 
it  is  within  three  years  that  the  latest  addition  to 
its  building  has  been  occupied,  it  has  already  be- 
come too  crowded  for  the  needs  of  the  university. 
This  addition  completed  the  first  wing  of  the 
great  structure  originally  contemplated  by  Agas- 
aiz,  and  gave  a  massive  building  nearly  three 
hundred  feet  long  and  five  stories  high,  with 
about  a  hundred  thousand  square  feet  of  flooring, 
or  the  equivalent  of  seventy  rooms,  thirty  by 
forty-five  feet  in  dimensions.  The  new  portion, 
nearly  a  third  of  the  whole,  is  entirely  devoted  to 
offices,  library,  and  purposes  of  instruction ;  and 
yet  the  curator,  fir.  Agassiz,  in  his  recent  report 
to  the  president  and  fellows,  reports  that  **  the 
unexpected  demand  for  instruction  is  in  excess  of 
our  accommodation.  ...  It  will  be  absolutely 
essential,  in  order  to  maintain  the  unity  of  organi- 
zation on  which  so  much  care  and  money  have 
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been  expended,  to  provide  additional  quarters  for 
the  acconunodation  of  the  increasing  number  of 
students,  and  the  natural  demands  for  expansion 
in  the  specialties  of  each  department.  At  the 
present  moment  an  additional  section  of  the  mu- 
seum would  barely  meet  our  requirements/'  We 
understand  that  work  will  commence  on  this 
another  season.'  Nor  is  the  interest  wholly  con- 
fined to  the  students.  Most  of  the  exhibition- 
rooms  having  been  thrown  open  to  the  public,  the 
numt)er  of  visitors  has  greatly  increased,  so  that 
it  has  become  necessary  to  begin  the  erection  of  a 
large  portico-front  to  the  main  entrance  on  the 
middle  of  the  south  side,  and  to  transfer  to  it  the 
staircases,  which  are  now  whoUy  insufficient  to 
accommodate  the  stream  of  visitors.  At  the  same 
time  it  will  greatly  relieve  the  now  somewhat 
barren  facade  of  the  building. 


The  November  Iowa  weather  bulletin,  by  Dr. 
Gustavus  Hinrichs,  closes  with  an  intimation  of 
the  character  of  the  coming  winter.  ''  The  prob- 
ability is  very  high  that  the  winter  now  begun 
will  be  a  mild  one  in  Iowa  and  the  north-west. 
The  very  fact  that  the  last  two  winters  have  been 
severe  ones  greatly  increases  the  probability  stated. 
It  should,  however,  not  be  forgotten  that  even 
the  mildest  of  Iowa  winters  has  spells  of  severe 
weather  and  blizzards."  We  must  not  infer  from 
this  that  Dr.  Hinrichs  has  any  intention  of  com- 
peting with  such  long-range  weather  prophets  as 
Mr.  Blake,  editor  of  a  self-complacent  sheet  called 
the  Future,  or  others  of  that  class.  The  predic- 
tion here  quoted  is  probably  based  simply  on  the 
fact  that  the  mean  temperature  of  a  region  for  a 
long  term  of  years  is  essentially  constant,  and 
hence  severe  winters  will  generally  be  compen- 
sated by  mild  ones ;  but  studies  of  this  kind  in 
Europe  show  that  any  rules  thus  based  are  very 
often  broken.  No  one  could  safely  order  a  smaller 
supply  than  usual  of  winter  coal,  or  attempt  to 
make  a  comer  in  ice,  on  such  indications,  espe- 
cially as  the  term  '  mild  winter '  is  not  considered 
incompatible  with  some  spells  of  severe  weather 
and  blizzards.  Severe  winters  may,  on  the  other 
hand,  have  low  mean  temperatures,  while  they 
are  relatively  free  from  heavy  snows,  which  form 
the  chief  element  of  severity  in  the  mind  of  a 
railroad  superintendent. 


ISAAC  LEA,  LL.D. 
Dr.  Isaac  Lea,  the  Nestor  of  American  natu- 
ralists, died  at  his  home  in  Philadelphia  on  the  8th 


instant.    Dr.  Lea  was  bom  in  Wilmington,  DeL, 
March  4,  1792.    He  was  of  Quaker  descent,  his 
ancestors  coming  from  Gloucestershire,  Kngland, 
with  William  Penn  on  his  second  visit.     His  taste 
for  natural  history  exhibited  itself  at  an  early 
period,   and  was  fostered   by  his  mother,   who 
was  fond  of  botany,  and  by  his  association  with 
Vanuxem,  then  a  youth,  who  was  devoted  to 
mineralogy  and  geology,  then  hardly  organized 
as  sciences.    Their  studies  were  undirected,  and 
only  in  1815  did  they  become  members  of  the 
Academy  of  natural  sciences,  then  about  three 
years  old.    Lea  forfeited  his  birthright  in   the 
Society  of  fi  lends  by  joining  a  company  raised 
for  the  defence  of  the  country,  in  1814,  though 
the  organization  was  never  called  into  service. 
Though  engaged  in  learning  mercantile  business, 
yoimg  Lea  became  an    active    member  of  the 
academy,  and  published  a  mineralogical  paper  in 
its  journal  in  1817.    This  was  followed  by  a  very 
long  series  of  contributions  to  mineralogy  and 
conchology,  recent  and  fossil,  which  have  made 
his  name  familiar  to  naturalists  all  over  the  world. 
He  married,  in  1821,  Miss  Frances  A.  Carey,  the 
daughter  of  Mathew  Carey,  the  well-known  econo- 
mist, and  became  a  member  of  the  publishing- 
house  of  Carey  &  sons,  from  which  he  retired  in 
1851.    Mr.  Lea's  married  life  was  exceptionally 
long  and   happy,    lasting    fifty-two    years,   and 
blessed  with  two  sons  and  a  daughter,  who  still 
survive. 

In  1825  began  those  studies  of  the  fresh-water 
and  land  shells,  especially  the  Unios,  with  which 
Dr.  Lea's  name  will  always  bo  associated.  In 
1827  he  published  his  first  paper  on  the  genus 
Unio.  In  1886  he  printed  his  first '  synopsis '  of 
the  genus,  a  thin  octavo  of  fifty-nine  pages.  The 
fourth  edition  of  this  work  appeared  in  1870, 
when  it  had  grown  to  two  hundred  and  fourteen 
pages  quarto. 

Dr.  Lea  was  a  member  of  most  American  and 
many  foreign  scientific  societies.  He  visited 
Ehirope,  and  studied  his  favorite  mollusks  at  all 
the  museums,  where  he  made  the  acquaintance  of 
F^russac,  Brongniart,  Gay,  Kiener,  and  other  dis- 
tinguished men,  whose  names  now  sound  like 
echoes  of  a  past  epoch. 

In  1888  Dr.  Lea  published  his  *  Contributions  to 
geology,'  at  that  time  the  best  illustrated  paleon- 
tological  work  which  had  ever  appeared  in  the 
United  States,  the  text  of  which  was  remarkable 
for  the  care  and  judgment  evinced  in  its  prepara- 
tion. Up  to  1874  he  continued  ever  busy ;  and 
the  number  of  new  forms,  recent  and  fossil,  made 
known  by  him,  amounts  to  nearly  two  thousand. 
His  activity  continued  almost  unabated  up  to 
some  ten  years  ago.    Not  content  with  figuring 
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and  describing  the  shells  alone,  he  figured  the 
embryonic  forms  of  thirty-eight  species  of  Unio, 
and  described  the  soft  parts  of  more  than  two 
hundred.  He  also  investigated  physiological  ques- 
tions, such  as  the  sensitiveness  of  these  mollusksto 
sunlight  and  the  ditferenoes  due  to  sex.  His  '  Ob- 
servations on  the  genus  Unio'  form  thirteen 
quarto  volumes  magnificently  illustrated. 

Dr.  Lea  presided  over  the  Academy  of  natural 
sciences  for  several  terms,  and  was  president  of 
the  American  association  for  the  advancement  of 
science  in  1860,  beside  filling  various  other  posi- 
tions of  trust  and  honor.  His  scientific  activity 
extended  over  a  period  of  nearly  sixty  years.  He 
received  the  degree  of  LL.D.  from  Harvard  col- 
lege in  1853.  His  faculties,  and  his  interest  in 
research,  continued  unabated  up  to  the  time  of 
his  death,  and  even  to  the  very  last  such  inter- 
course with  him  as  his  strength  permitted  was 
felt  by  all  who  approached  him  as  a  privilege.  A 
full  bibliography  of  Dr.  Lea's  writings,  illustrated 
by  an  admirable  etched  portrait  by  Ferris,  ap- 
peared about  a  year  ago  as  Bulletin  of  the  U.  S. 
national  museum.  No.  28,  and  forms  a  volume  of 
nearly  three  hundred  pages. 


ENGLISH  WORKERS  IN  PSYCHICAL 

RESEARCH. 

As  requested  by  you,  I  will  give  the  informa- 
tion respecting  the  English  society  for  psychical 
research  which  I  have  been  able  to  gather  during 
a  recent  residence  abroad.  Both  the  English  and 
American  societies  have  been  happy  in  securing 
the  active  support  of  the  most  able  and  widely 
known  scientists,  and  under  their  guidance  psychic 
research  is  assuming  a  definiteness  and  impor- 
tance which  claims  full  recognition  in  the  com- 
monwealth of  science.  It  may  be  interesting  to 
your  readers  to  know  something  of  the  personnel 
of  the  English  society.  It  was  organized  with  the 
following  ofiicers :  president,  Prof.  Henry  Sidg- 
wick ;  vice-presidents,  Arthur  J.  Balfour,  M.P., 
Prof.  W.  F.  Barrett,  Rt.  Rev.  the  Bishop  of  Car- 
lisle, John  R.  Holland,  M.P.,  Richard  H.  Hutton 
(editor  of  the  Spectator),  the  Rev.  W.  Stainton 
Moses,  the  Hon.  Roden  No€],  Prof.  Lord  Rayleigb, 
Prof.  Balfour  Stewart,  and  Hensleigh  Wedgwood. 

The  president,  a  nephew  of  Lord  Salisbury,  is 
widely  known  by  his  philosophical  works.  Both 
his  time  and  his  most  liberal  purse  are  given  with- 
out stint  to  the  work  of  the  society.  Mrs.  Sidg- 
wick  is  one  of  the  most  effective  contributors  to 
the  work  of  the  society,  not  only  in  her  independ- 
ent investigations,  but  also  by  her  writings  and 
her  able  addresses  at  the  public  meetings.  She  is 
holding  her  own  position  ably  against  the  urgent 


claims  of  supematuralism  on  the  part  of  the  be- 
lievers in  mediumistic  phenomena.  Her  biother. 
Lord  Rayleigh,  is  well  known  to  those  who  at- 
tended the  meeting  of  the  British  association  in 
1884  at  Montreal. 

Prof.  W.  F.  Barrett  of  Kings  college,  Dublin, 
first  organized  the  movement,  both  in  England 
and  America,  and  is  known  personally,  as  well  as 
by  his  scientific  reputation,  to  many  of  your 
readers.  Edmund  Gumey,  Esq.,  author  of  a  large 
quarto  volume  on  '  The  power  of  sound,*  baa  just 
completed  two  octavo  volumes  entitled  *  Fbantaams 
of  the  living,'  the  edition  of  which  was  burned 
last  summer  just  as  it  was  being  put  into  the  bands 
of  the  printer.  The  second  printing  is  issued  this 
month.  Mr.  Gumey  possesses  the  highest  abilities, 
and  is  in  circumstances  which  enable  him  to  de- 
vote his  whole  time  to  the  work  of  the  society.  In 
close  association  with  him  is  F.  W.  H.  Myers,  Eaq., 
whose  poems  are  household  words  with  the 
younger  generation  of  earnest  thinkers.  He  is 
one  of  the  able  corps  of  government  chief 
inspectors  of  public  schools.  A  most  valuable 
remainder  of  his  time  is  devoted  to  the  work 
of  the  society.  Mr.  Myers  has  communicated  in 
the  journals  of  the  society,  and  in  recent  num- 
bers *  of  the  Nineteenth  century  and  ConiempO' 
rary  review,  some  most  brilliant  and  suggeatiTe 
papers  on  psychology,  deserving  of  the  moat  care- 
ful attention  of  scientists.  Prof.  Balfour  Stewart 
gives  the  weight  of  his  counsel,  and  his  presenoe 
in  the  chair  at  the  public  meetings  held  in  tbe 
rooms  of  the  Royal  society  of  artists  in  water- 
colors,  where  are  found  many  leaders  in  society, 
including  some  of  the  royal  family,  as  well  aa 
scientific  gentlemen. 

Mr.  Richard  Hodgson  of  St.  John's  college, 
Cambridge,  lately  an  able  lecturer  on  the  philoao- 
phy  of  Herbert  Spencer,  devotes  his  whole  time 
to  the  work  of  the  society.  Mr.  Hodgson  went 
out  to  India  in  1884  expressly  to  examine  tbe 
claims  of  Madame  Blavatski,  Ck>lonel  Aloott  of 
the  Theosophical  society,  and  of  other  impostora 
or  dupes,  to  the  possession  of  supernatural  powers, 
acquired  by  the  aid  of  a  class  of  thaumaturgists 
in  Persia  called  Mahatmas.  Not  a  few  earnest 
young  men  in  the  colleges  of  England  and 
America,  who  had  lost  their  faith  in  historical 
Christianity,  had  become  fascinated  by  the  claims 
of  the  Asiatic  theosophists,  especially  as  set  forth 
in  Mr.  Sinnett's  works,  'The  occult  world'  and 
'  Esoteric  Buddhism/  and  were  prepared  to  ac- 
cept the  occult  philosophy,  and  with  it  the  alleged 
miracles  of  theosophy.    The  results  of  Mr.  Hodg- 

>  iSee  Nineteenth  century,  May  and  July,  1884,  and  Ko- 
vember,  18B6 ;  and  Contemporary  review,  Februarr  and  No- 
vember, 1885. 
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son's  inyestigatioiis  in  India  were  issued  by  tbe 
society  in  a  laige  octayo  volume  which  has  made 
the  author's  reputation  as  a  patient,  skilful,  accu- 
rate observer  and  an  able  writer.  The  book  is  like 
the  work  of  a  first-class  lawyer  in  tbe  investiga- 
tion of  a  criminal  case.  The  effacement  of  every 
claim  of  Madame  Blavatski  to  supernatural  powers 
is  complete  and  overwhelming.  No  such  stupen- 
dous spiritual  fraud  has,  in  our  generation,  deluded 
so  many  educated  persons.  Had  the  society  done 
nothing  else,  this  work  would  have  amply  com- 
pensated for  all  its  labor  and  outlay.  Mr.  Hodg- 
son is  now  engaged,  in  connection  with  Professor 
Sidgwick  and  fifr.  Myers,  in  some  experiments  on 
the  subject  of  mind-transferrenoe,  or  the  occasional 
communication  of  mental  impressions  independ- 
ently of  ordinary  perceptions,  under  peculiar  and 
rare  nervous  conditions.  A  series  of  experiments 
extending  over  several  years  seems  to  establish 
this  as  a  scientific  fact,  but  the  idea  is  held  tenta- 
tively until  a  much  larger  induction  shall  prove 
or  (lisprove  its  reality.  Malcolm  Guthrie,  ESsq.,  of 
Liverpool,  gave  me  two  evenings  with  a  subject  in 
private  life,  who,  while  often  wrong,  gave  such  a 
preponderant  number  of  successful  answers  as 
afforded  an  immense  probability  to  the  theory. 

The  members  of  tbe  American  society  are  so 
overworked  in  their  own  several  specialties,  that 
they  are  unable  to  give  tbe  close,  continuous  atten- 
tion which  the  science  requires.  I  wish  that  the 
services  of  some  one  who  is  as  able  and  experienced 
an  investigator  as  Mr.  Hodgson,  or  fifr.  Frank  Pod- 
more,  could  be  secured  for  the  secretaryship  of  the 
American  society. 

In  regard  to  the  results  of  the  work  of  the 
society,  it  is  too  soon  to  expect  any  final  verdict  in 
a  region  of  facts  so  elusive  to  the  grasp,  and  so 
illusory  in  their  character.  Tbe  essential  impor- 
tant result  so  far  is,  that,  for  the  first  time  in  the 
history  of  science,  men  of  the  highest  reputation 
for  successful  investigation  have  collectively  set 
themselves  seriously,  patiently,  and  without  pre- 
judgment of  the  results,  to  an  investigation,  by 
clear,  cold,  unemotional  methods,  of  phenomena 
which  in  all  the  ages,  and  never  more  than  now, 
have  pressed  themselves  on  the  attention  of  the 
race.  Long  generations  of  impostors  have  taken 
advantage  of  these  phenomena  to  intrude,  by 
sacrilegious  crimes,  into  the  most  holy  of  human 
susceptibilities,  —  the  sacred  love  for  departed 
friends.  They  have  wickedly  and  falsely  pro- 
fe8se<l  to  speak  authoritatively  in  the  name  of  the 
(lead,  once  dear  to  us  in  life,  and  to  found  on 
their  imbecile,  vagarious  utterances  a  system  of 
religion.  It  is  bard  to  find  terms  sufficiently 
strong  to  characterize  truly  this  wilful  profanation 
of  tbe  innermost  temple  of  our  lives. 


I  do  not  prejudge  the  case,  in  the  presence  of 
so  able  a  court  as  the  Society  for  psychical  investi- 
gation, by  pronouncing  that  all  spiritualistic  phe- 
nomena are  frauds  ;  but  I  join  with  the  more  en- 
lightened advocates  in  saying  that  evil  spirits  — 
human  in  my  opinion,  superhuman  in  theirs  — 
are  misleading  multitudes  to  a  fatal  deterioratkMi 
of  character.  No  individuals  could  possibly  have 
so  completely  extinguished  the  claims  of  the  BIa- 
vatski  fraud  as  could  a  society,  authoritative  in 
the  character  of  its  members,  and  permanent  in 
its  organization  ;  and  nothing  but  such  an  organi- 
zation can  deal  with  the  ever-recurring  claims, 
believed  in,  it  is  said,  by  millions  of  our  country- 
men, many  of  them  of  high  social  and  even  scien- 
tific reputation. 

Whether,  when  all  tliat  is  fraudulent  has  been 
eliminated,  there  will  be  any  residuum  of  psychical 
phenomena  on  which  impostors  have  traded,  but 
which  are  real,  is  of  course  yet  an  open  question. 
But  it  is  to  k)e  remembered  that  smoke  indicates 
fire,  and  counterfeits  presuppose  actual  values 
somewhere.  I  do  not  hope  that  the  inquiries  will 
recover  many  who  have  fully  yielded  themselves 
to  the  guidance  of  paid  mediums ;  but  we  may 
reasonably  expect  that  the  results  of  the  investiga- 
tions of  a  body  of  scientists  of  the  first  rank  may 
in  the  future  save  tens  of  thousands  of  earnest 
men  and  women  who  are  searching  with  intensity 
of  purpose  for  what  is  true,  before  they  have 
yielded  themselves  to  the  domination  of  mediums 
skilled  in  playing  upon  the  emotions  and  creduli^ 
of  their  subjects.  In  this  connection  it  may  be 
well  to  say  to  the  Siebert  commission  that  we  are 
waiting  anxiously  for  the  results  of  their  investiga- 
tions, and  that  we  hope  that  they  wiU  be  given  to 
us  in  full  detail,  even  though  they  may  be  nega- 
tive in  result. 

The  most  practically  important,  possibly,  of  the 
investigations  of  the  English  society,  is  not  yet 
in  a  state  in  which  I  can  speak  of  it,  but  I  confi- 
dently predict  for  it  a  world-wide  and  pernument 
position  in  the  destruction  of  fraudulent  error. 

I  commend  *  The  phantasms  of  the  living,*'  just 
issued.  In  it  are  given,  for  the  judgment  of  the 
scientific  public,  the  carefully  sifted  narratives  of 
phenomena  claimed  to  have  been  seen  by  reliable 
witnesses.  It  is  unworthy  of  true  science  to  ridi- 
cule or  repudiate  these  until  the  evidence  in  their 
favor  lias  been  carefully  and  judiciously  weighed. 
Candid  scientists,  whether  believers  or  unbelievers 
in  them,  will  welcome  whatever  authentically 
makes  against,  as  well  as  for,  their  preconcep- 
tions. R.  P.  S. 

»  PkantoMiM  of  the  Utfing.  By  Edmund  Gcbnst,  F.W.  H. 
Mtsbs,  and  Frank  Podmobb.       London  and  New  York, 
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DR.    WALLACE   ON   THE  DEVELOPMENT 

THEORY, 

Db.  Alfred  Russell  Wallace,  the  distin- 
guished evolutionist,  delivered  four  lectures  in  the 
lecture  course  of  the  Peabodj  institute  in  Balti- 
more on  Nov.  80,  Dec.  2,  7,  and  9.  His  general 
subject  was  *  The  development  theory  and  protec- 
tive coloring.'  The  first  lecture  was  devoted  to  a 
general  outline  of  the  Darwinian  movement.  The 
lecturer  b^;an  by  calling  attention  to  a  circum- 
stance which  he  thought  was  too  often  neglected 
in  evolutionary  discussions ;  namely,  the  notions 
as  regards  species  that  existed  before  Darwin.  At 
that  time  the  fixity  of  species  was  regarded  as  an 
incontrovertible  fact ;  and  the  origin  of  them, 
when  explained  at  all,  was  referred  to  independ- 
ent acts  of  creation.  It  is  only  by  contrasting 
present  zodlogical  notions  with  the  ones  just  men- 
tioned that  the  immensity  of  Darwin's  influence 
will  be  fully  appreciated.  It  is  true  that  before 
him  a  few  writers  had  been  bold  enough  to  ques- 
tion the  validity  of  the  theory  of  the  fixity  of 
species.  Foremost  among  them  were  Lamarck, 
Chambers,  the  author  of  the  'Vestiges  of  crea- 
tion,' and  others.  But  what  was  lacking  in  the 
speculations  of  these  writers,  and  the  reason  why 
they  were  not  as  widely  read  as  Darwin,  was  that 
they  failed  to  produce  any  motive  power  sufficient 
to  cause  the  transformation  of  species,  and  were 
not  sufficiently  acquainted  with  the  facts  that 
would  suggest  such  a  power.  Tliis  was  the  distinc- 
tive work  of  Darwin,  and  through  this  the  theory 
bears  his  name. 

There  are  three  main  principles  derived  from 
the  facts  of  nature  from  which  the  Darwinian 
theory  and  its  consequences  follow  as  an  inference. 
The  first  of  these  is  the  high  rate  of  multiplica- 
tion of  animal  life,  which  makes  it  impossible  for 
all  the  offspring  to  be  sustained,  and  thus  creates 
a  necessary  struggle  for  existence  among  them- 
selves and  with  other  animal  forms.  The  inten- 
sity of  this  struggle  depends  on  the  rate  of  multi- 
plication of  the  animal  in  question  ;  and,  when 
that  is  great,  the  life-period  will  be  short,  and  the 
number  who  live  to  maturity  correspondingly 
small.  To  appreciate  how  severe  this  struggle  is, 
it  may  be  mentioned  that  if  a  pair  of  partridges, 
a  single  species  of  birds,  live  for  sixteen  years,  and 
breed,  as  they  do,  about  eighteen  young,  and  all 
these  were  to  live  and  multiply  at  the  same  rate, 
then  at  the  end  of  the  sixteen  years  the  whole  sur- 
face of  the  earth,  land  and  water,  would  not  be 
sufficient  to  give  all  the  partridges  standing-room. 

The  second  important  principle  is  furnished  by 
the  variability  of  all  parts  of  living  tissue.  It  is 
difficult  to  appreciate  the  extent  of  this  variation. 
Only  by  accurate  measurements  can  it  be  realized 


that  the  variation  within  species  is  by  no  means  as 
small  or  insignificant  as  is  often  supposed.  The 
published  writings  of  Darwin  deal  more  "with  the 
evidences  of  artificial  variation  than  of  that  in  a 
state  of  nature.  But  evidences  of  the  extreme  varia- 
bility of  natural  species  are  abundant.  Diagrams 
representing  the  variation  in  the  size  of  the  chief 
parts  of  the  body  of  specimens  of  several  spedes 
of  birds,  of  squirrels,  and  so  on,  were  exhilnted, 
and  pictured  not  only  the  extent  of  this  Tariation, 
but  the  independence  of  the  variation  in  one  part 
of  that  in  another.  Each  part  varies  independent- 
ly. It  was  shown,  too,  that  while  the  ordinary 
probability  curve  represents  the  natural  variation 
of  an  organ,  the  curve  must  be  flat  and  long 
drawn  out  to  express  the  extreme  limits  of  varia- 
tion and  the  comparatively  slight  tendency  to- 
wards extreme  crowding  about  the  average  form. 

With  these  facts  we  pass  to  the  third  main 
principle,  the  hereditary  character  of  these  varia- 
tions. The  offspring  of  parents  with  similar  varia- 
tions will  tend  to  preserve  them :  and  the  (though 
not  the  exclusive  one,  as  Darwin  knew)  motive 
power  which  selects  certain  variations  for  preserva- 
tion by  hereditary  transmission,  and  consigptis  the 
rest  to  oblivion,  is  natural  selection.  Those  varia- 
tions most  in  accord  with  the  environment,  best 
adapted  to  succeed  in  the  struggle  for  existence, 
will  survive  as  the  Attest.  To  the  objection  that 
such  favorable  variations  would  be  overshadowed 
by  the  other  variations  all  with  equal  hereditary 
tendency,  the  answer  was  given  that  variatimi 
was  sufficiently  universal  to  insure  the  variation 
of  many  individuals  in  a  similar  direction,  thon^ 
in  less  degree,  at  any  time.  All  variations  are  ly- 
ing latent  in  the  background,  ready  to  assert  them- 
selves when  the  environment  gives  them  an  op- 
portimity.  The  great  rapidity  of  this  change  is 
shown  in  those  cases  where  man  makes  artificial 
selections,  and  causes  any  part  of  a  plant,  for  in- 
stance, which  happens  to  be  edible  by  him,  to  ex- 
hibit the  greatest  variability  in  size,  nntrition, 
taste,  and  all  else. 

In  conclusion,  the  lecturer  expressed  the  view 
peculiar  to  himself,  that  the  human  mind  is  ex- 
cluded from  this  evolution  from  more  lowly 
forms,  and  that  the  belief  in  the  gradual  develop- 
ment of  man's  body  is  in  no  wise  inconsistent  with 
the  belief  that  his  soul  springs  from  a  higher 
source,  and  should  yield  to  all  those  aspirations 
which  religion  is  intended  to  satisfy. 

In  the  second  lecture,  Dr.  Wallace  confined  him- 
self to  the  consideration  of  one  of  the  devices  by 
which  animals  rendered  themselveB  the  more  fit 
to  survive.  This  consists  in  adapting  thetns^ireB 
to  their  environment  by  imitating  it.  The  object 
of  such  imitation  is  primarily  to  esciqpe  oboerva- 
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tion  from  the  animals  that  prej  upon  them,  and 
to  approach  their  own  prey  unobeerred.  The  most 
striking  characteristic  of  natural  scenery  is  its 
color.  Accordingly  we  find  that  protective  color- 
ing is  the  most  widely  distributed  mode  of  mim- 
icry, though  the  forms  of  natural  objects  are  not 
infrequently  imitated  by  animals.  In  a  general 
way  the  animals  in  cold  climates  are  more  liable  to 
be  white,  like  the  ice  and  snow  among  which  they 
live,  while  those  of  tropical  habitat  present  the 
wealth  of  color  for  which  southern  scenery  is 
famous.  The  animals  of  the  desert  are  quite  gen- 
erally of  a  sandy  appearance,  and  many  marine 
animals  of  a  limpid,  transparent  tint.  To  account 
for  this  general  correspondence  bc^tween  climate 
and  color,  the  direct  action  of  sunlight  has  been 
brought  in  as  a  sufficient  cause.  But  apart  from 
the  fact  that  this  cause  has  little  explanatory 
power,  it  is  inconsistent  with  the  fact  that  many 
very  tamely  colored  species  abound  near  the 
equator,  and  attractive  color  is  not  infrequent  in 
northern  forms  of  animal  life.  Local  influences 
are  obviously  of  great  importance.  The  theory 
that  a  direct  photo-<*hemical  action  takes  place,  is 
in  some  instances  undoubtedly  true.  Caterpillars, 
in  passing  into  the  chrysalis  stage,  have  been  ob- 
served to  spin  a  dusky  red  cocoon  when  on  a  brick 
wall,  a  green  one  when  on  a  twig,  or  a  white  one 
when  on  a  white  fence-paling.  In  these  cases  the 
change  of  color  has  been  observed  to  take  place 
within  the  few  hours  of  spinning  the  cocoon,  and 
is  probably  not  analogous  with  the  usual  origin  of 
protective  coloring.  In  sucli  unique  cases  as  the 
chameleon,  when  the  change  of  color  is  under 
voluntary  control,  the  imitation  of  the  environ- 
ment is  impossible  if  the  creature  be  blinded. 
But,  apart  from  these  exceptional  cases,  the  only 
sufficient  explanation  of  color  in  the  animal  world 
is,  that  it  must  be  a  useful  trait.  In  what  way  it 
is  useful  has  already  been  stated.  It  is  impossible 
to  convey  in  a  few  words  the  cumulative  effect 
of  the  instances  of  imitative  coloring  which  Dr. 
Wallace  presented.  The  stripes  of  the  tiger,  re- 
sembling the  strong  contrasts  of  light  and  shade 
caused  by  the  shadow  of  dry  grasses  under  a  burn- 
ing sun  ;  the  remarkable  list  of  caterpillars  aping 
the  tint  of  the  petals,  and  the  curl  of  the  tendrils, 
of  the  flowers  and  plants  on  which  they  live  ;  and, 
more  wonderful  still,  the  leaf-butterfly  of  India, 
which  even  has  the  pink  circles  due  to  fungi  on 
the  leaves,  which  it  imitates  so  closely  that  the 
lecturer  had  to  point  out  on  the  screen  which  were 
leaves  and  which  were  butterflies,  —  these  and 
many  more  give  evidence  of  the  great  rdle  that 
color  plays  in  nature.  And  the  evidence  was  BtOl 
more  remarkable,  beoanse  it  was  largely  taken 
from  a  work  writteo  many  yean  befoc^  Dtrwin- 


ism  and  natural  selection  were  much  thought 
of. 

Dr.  Wallace  next  called  attention  to  the  facts  that 
certain  exceptions  to  this  color-adaptation  were 
apparent  only,  and  that  color  had  also  other  func- 
tions. The  raven,  for  example,  though  living  in 
the  highest  latitudes,  is  entirely  black.  But  it  is 
to  be  noted  that  there  the  raven  is  not  preyed  upon, 
and  that  its  own  prey  is  dead  matter  :  hence  it 
has  no  need  of  protection,  and  acquires  no  color- 
adaptation. 

Again  :  color  is  sometimes  assumed  as  a  means 
*  of  exciting  terror  in  an  attacking  enemy.  Certain 
harmless  caterpillars  have  acquired  the  reputation 
of  being  deadly  on  account  of  such  variegated  ap- 
pendages. Finally,  Dr.  Wallace  pointed  out  the 
use  of  color  as  a  means  of  recognition.  The  fact 
that  a  rabbit,  when  pursued,  raises  its  tail,  and 
shows  its  conspicuous  white  under  surface,  seems 
the  opposite  of  a  useful  act.  But  by  this  means  it 
is  enabled  to  recognize  its  fellows,  and  run 
straight  to  its  burrow,  with  the  white  tails  of  the 
others  as  a  guide.  And  it  often  happens  that 
defenceless  animals,  whose  only  defence  is  in 
flight,  possess  similar  marks  for  recognizing  one 
another. 

In  his  third  lecture.  Dr.  Wallace  continued  the 
discussion  of  color  in  the  animal  world  with 
special  reference  to  the  facts  of  animal  mimicry. 
Color  is  a  normal  feature  of  animal  life,  and  it 
will  be  absent  or  subdued  only  when  it  is  kept 
down  by  outside  influences.  For  example  :  those 
insects  that  are  strong,  or  protected  by  a  sting,  are 
very  apt  to  be  showy  and  conspicuous.  They^ 
can  afford  to  be  so.  because  their  hard  shell  (as  in 
beetles)  or  the  sting  (as  in  bees  and  wasps)  is  a  suffi- 
cient protection  against  attack. 

A  very  peculiar  and  yet  widely  current  mode  of 
protection  is  by  becoming  distasteful  and  inedible 
to  the  attacking  animal.  A  very  large  class, 
especially  of  tropical,  butterffies  have  acquired  an 
extremely  disagreeable  taste,  so  that  birds  and 
other  insectivorous  creatures  soon  learn  to  avoid 
them.  And  the  remarkable  point  is,  that  such 
insects  are  almost  invariably  conspicuously  marked 
(it  is  evidently  well  that  they  should  be),  and  are 
usually  slow  of  flight  and  without  other  protec- 
tion. The  direct  experiment  has  been  tried  by 
Mr.  Belt,  of  feeding  birds  with  these  insects,  and 
they  are  invariably  refused.  In  beetles  the  same 
phenomena  occur.  A  great  many  species  with  a 
soft  shell,  that  invites  attack,  are  protected  by 
their  inedibility,  and  are  usually  lustrous  and 
bright.  A  tame  monkey  refused  one  of  these 
beetles  at  once,  though  greedily  eating  all  others. 

We  see,  then,  that  the  acquisition  of  certain 
raperfioial  forms  and  markings  will  be  a  protoo- 
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tion  to  the  animal  acquiring  them ;  and,  after  the 
birds  have  once  learned  that  such  and  such  insects 
are  inedible,  any  insect,  whether  inedible  or  not, 
that  gets  itself  mistaken  for  one  of  the  inedible 
fifpecies,  will  enjoy  a  similar  immunity  from  at- 
tack. This  device  is  current  in  nature,  and  is 
termed  'animal  mimicry/  Dr.  Wallace  showed 
many  striking  examples  of  this,  —  a  moth  closely 
resembling  in  form  and  marking  a  powerful  wasp, 
or  a  wasp  imitating  an  inedible  beetle,  and  a  host 
of  edible  butterflies  and  caterpillars  imitating  to  a 
'  nicety  quite  different  species  that  are  inedible. 
A  supeiiicial  observer  would  readily  mistake  one 
for  the  other,  but  the  entomologist  finds  them 
structurally  distinct  in  almost  every  particular. 
In  fact,  a  South  American  species  brightly  marked 
and  striped  is  really  our  common  white  cabbage 
butterfly  transformed  for  purposes  of  mimicry. 
The  crucial  test  of  all  such  mimicry  lies  in  the 
fact  that  invariably  the  mimicking  and  mim- 
icked species  inhabit  identically  the  same  territory, 
and  are  frequently  found  together.  An  excellent 
illuptration  of  this  was  given.  Two  different 
authors  had  written  up  the  descriptions,  the  one 
of  hard-sheU,  the  other  of  soft-shell  beetles  of  a 
southern  climate ;  and  Dr.  Wallace  selected  from 
one  volume  many  cases  mimicking  the  forms 
pictured  in  the  other  volume,  and  invariably 
found,  on  referring  to  the  text,  that  the  two 
species  occupied  the  same  area. 

A  curious  and  for  a  long  time  a  very  puzzling 
series  of  facts  was  that  many  inedible  species 
imitated  one  another.  The  utility  of  this  is  not 
very  evident,  and,  when  the  number  of  examples 
'of  it  was  small,  it  was  regarded  as  accidental. 
The  explanation  has  been  given  by  the  distin- 
guished naturalist  Fritz  MQller.  It  is  this :  a  cer- 
tain number  of  the  inedible  butterflies  must  be 
sacrificed  in  order  to  teach  the  young  birds  that 
they  are  inedible.  The  young  bird  must  experi- 
ment, try  two  or  three  of  them,  and  then  will 
reason  from  that  sample  to  the  whole  class.  Now, 
if  two  inedible  species  are  closely  alike,  the  bird 
will  only  have  to  use  up  two  or  three  of  both 
sp<>cies,  instead  of  two  or  three  of  each  species, 
before  learning  that  they  must  be  let  alone.  And 
thus  by  clubbing  together,  the  butterflies  mutually 
protect  one  another  against  these  experimental  in- 
roads. This  is  not  an  insignificant  advantage 
when  the  number  of  birds  is  large,  and,  especially 
if  the  two  species  are  unequal  in  the  number  of 
individuals  they  possess,  the  smaller  species  de- 
rives a  great  advantage.  Examples  of  butterflies 
maimed  by  the  bills  of  birds  were  shown. 

In  reptiles  we  find  poisonous  snakes  imitated 
by  harmless  ones :  and  in  birds  the  phenomena  of 
sexual  coloring  are  especially  marked.   Whenever 


the  coloring  of  the  two  sexes  differs,  the  female  is 
dull,  and  the  male  bright ;  and  this  for  the  reaaon 
that  the  female  is  more  open  to  attack,  especially 
when  taking  care  of  the  young  and  at  other 
times.  But  when  the  nest  is  built  in  the  hollow 
of  a  tree  or  in  other  not  exposed  places,  it  is 
found  that  the  male  and  female  are  equally 
brightly  colored.  So,  also,  in  some  butterflies  the 
female  alone  imitates  an  inedible  species. 

The  last  lecture  was  devoted  to  the  considera- 
tion of  color  in  the  vegetable  world.  Here  color 
is  not  so  generally  related  to  the  economy  of  the 
organism,  but  is  much  more  the  normal  product 
of  chemical  action.  The  chlorophyl  of  Tegetable 
green  forms  one  of  the  normal  characteristics  of 
plant-life.  Protective  coloring  is  also  not  usuaL 
A  small  plant  of  the  African  desert  very  closely 
imitates  the  pebbles  among  which  it  takes  rooi. 
Another  African  plant  has  tubers  that  might  paas 
for  small  stones. 

Many  cases  of  apparent  plant  mimicry  have  been 
shown  to  be  the  result  of  similar  conditions  of  ex- 
istence ;  as,  for  example,  the  strong  resemblancea 
of  many  alpine  as  well  as  of  marine  plants  to  one 
another.  But  a  few  cases  of  true  mimicry  exist. 
There  is  a  rare  non-poisonous  fungus  which  imi- 
tates a  common  poisonous  fungus,  and  is  always 
foimd  along  with  the  common  species.  There  are 
instances,  too,  of  higher  plants  imitating  an 
orchis  that  grows  in  its  vicinity ;  but  these  are 
rare. 

When  we  consider  fruits  (in  the  botanical  sense) 
in  detail,  the  phenomenftof  color  become  highly 
important.  These  colors  are  largely  for  'the  pur- 
pose of  attracting  the  visits  of  insects  and  other 
animals  ;  the  ulterior  object  being  the  dissemina- 
tion of  the  seeds.  The  main  agencies  by  which 
this  is  effected  are  mechanical  ones,  —  the  wind. 
and  by  the  visits  of  animals.  A  few  general  facts 
of  color  are  at  once  explained  by  this  view.  Un- 
ripe fruit  is  of  a  protective  green  color,  and  where 
it  is  disseminated  by  mechanical  agencies  along 
the  ground,  as  in  nuts,  it  takes  on  a  dull  brown 
color.  Nuts  are  protected  by  hard  shells,  some- 
times also  by  bitter  or  by  prickly  surfaces, 
and  show  very  clearly  that  the  seed  within,  though 
edible,  was  not  meant  to  be  eaten.  Being  suffi- 
ciently protected  otherwise,  it  has  not  acquired 
the  property  of  inedibility.  On  the  other  hand, 
what  we  popularly  know  as  fruits  are  intended  to 
be  eaten :  they  are  made  attractive  by  a  bright 
and  juicy  pulp,  and  the  seeds  are  generally  small 
and  smooth,  so  as  easily  to  be  swallowed  entire. 
and  to  pass  through  the  body  of  the  animal  ready 
for  fertilization.  The  seeds,  too,  may  be  bitter,  or 
protected  by  a  parchment-like  covering,  as  in  the 
crab-apple.      We    see,  then,  that  fruits    when 
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ripe,  and  not  before,  offer  attractive  colors,  gen- 
erally red,  60  that  the  seeds  contained  in  them 
may  be  swallowed  by  animals  and  then  serve  their 
normal  function. 

To  understand  the  coloring  of  flowers,  one  must 
remember  that  the  object  is  to  have  the  pollen 
carried  from  the  anther  of  one  flower  to  the 
stigma  of  another,  and  thus  to  secure  cross-ferti- 
lization. The  well-known  experiments  of  Darwin 
showed  that  self-fertilized  flowers  hear  fewer  and 
smaller  seeds,  and  when  these  seeds  are  planted 
they  develop  into  smaller,  weaker  plants,  than 
those  resulting  from  croes-fertilization.  Dr.  Wal- 
lace then  described  the  familiar  methods  by  which 
cross-fertilization  is  effected  and  self-fertilization 
avoided.  Tlie  anther  and  the  stigma  ripening  at 
different  times,  the  mysterious  self-sterility  of 
some  pollen,  the  bending-down  of  the  stigma 
away  from  the  anthers,  and  the  separation  of  the 
stamens  and  pistils  in  two  distinct  flowers,  are 
among  the  simple  modes  of  avoiding  self-fertiliza- 
tion. The  more  complex  ways,  such  as  varying 
the  length  of  pistil  and  stamens  in  different 
flowers  so  tliat  pollen  from  a  short  stamen  will 
reach  a  long  pistil,  and  vice  versa ;  the  innumer- 
able kinds  of  springs  and  triggers  and  traps  to  re- 
tain insects  and  sprinkle  their  heads  and  backs 
with  pollen,  —  all  show  the  extreme  harmony  be- 
tween the  vegetable  and  the  animal  world.  And 
if  a  still  clearer  demonstration  of  this  is  needed, 
we  have  it  in  the  extreme  specialization  of  some 
plants  to  particular  insects.  Such  facts  abound ; 
and  in  the  case  of  an  alpine  species  the  same 
flower,  when  growing  in  low  regions,  where  bees 
abound,  is  adapted  to  them,  and  in  high  regions  is 
adapteil  to  the  visits  of  butterflies. 

Dr.  Wallace  then  gave  a  brief  explanation  of  the 
existence  of  self-fertilized  plants.  The  object  is  not 
cross- fertilization,  but  a  slight  change  in  conditions. 
If  the  external  conditions  are  rough  and  varied, 
self-fertilization  is  sufficient ;  but  when  the  envi- 
ronment becomes  equable  and  monotonous,  then 
deterioration  results,  new  blood  is  necessary,  and 
the  devices  for  cross-fertilization  are  evolved,  and 
some  may  imagine  that  in  the  course  of  geological 
time,  changes  from  the  one  to  the  other  have  gime 
on  according  as  the  desired  variations  could  be 
be^t  obtaineil.  For  example,  if  a  self-fertilizing 
flower  is  tending  to  die  out,  it  may  adopt  cross- 
fertilization  ;  if  the  in8e<>ts  that  visit  it  die  out,  it 
mnv  return  to  self-fertilization. 

ft 

In  conclusion,  Dr.  Wallace  expressed  the  view 
that  insects  had  no  aesthetic  pleasure  in  color  at 
all,  but  that  this  faculty  was  reserved  for  man 
alone,  and  served  as  a  mark  of  his  distinction. 

Dr.  Wallace  also  delivered  a  lecture  on  the 
*  Oriinn  and  characteristicB  of  island  Itfe '  before 


the  students  of  Johns  Hopkins  university.  The 
lectures  were  delivered  in  a  clear  and  easy  man- 
ner, and  possessed  that  indefinable  attractiveness 
which  oomes  from  many  years  of  original  re- 
search. It  was  a  high  privilege  to  listen  to  the 
words  of  one  who  had  independently  thought  out 
the  theory  that  bears  Darwin's  name,  and  has  been 
intimate  for  years  with  Darwin  himself. 


NOTES  AND  NEWS. 
The  December  number  of  the  Political  science 
quarterly  seems  to  us  the  strongest  that  we  have 
yet  seen.  Economics  are  represented  by  Horace 
White's  article  on  *The  future  of  banking' and 
Herbert  L.  Osgood's  '  S/^ientiflc  socialism  ; '  law, 
by  Professor  Burgess's  dissertation  on  von  Holst*8 
account  of  the  public  law  of  the  United  States  — 
published  in  the  Handbuch  des  oeffentlichen  rechts 
der  gegenwart^  in  monographien,  under  the  edi- 
torial direction  of  Professor  Ifarquardsen  of 
Erlangen  —  and  by  Professor  €k>odnow*s  article 
on  *  The  executive  and  the  courts ; '  history,  by 
the  conclusion  of  John  E.  Bowen's  valuable  sketch 
of  the  *  Conflict  in  Egypt ; '  jvhile  Prof.  George  B. 
Newcomb*s  article  on  •Theories  of  property'  is 
partly  historical,  partly  legal,  and  partly  eco- 
nomic. The  most  popular  article  is  undoubtedly 
BIr.  Osgood's  *Scientiflc  socialism,'  which  is  a 
pleasantly  written  account  of  the  life  and  eco- 
nomic teachings  of  Rodbertus.  Professor  Good- 
no  w's  article  is  a  valuable  and  scholarly  essay  in 
the  field  of  administrative  law,  and  Professor 
Burgess's  able  criticism  of  von  Hoist  takes  rank 
as  the  most  valuable  article  of  the  number.  We 
would  call  particular  attention  to  the  book-re- 
views, which  seem  to  us,  in  point  of  discrimina- 
tion, treatment,  and  literary  style,  the  models  of 
what  attractive  and  valuable  book  reviews  should 
be.  There  is  no  space  wasted  on  valueless  works 
or  such  as  contribute  nothing  new  in  the  way  of 
thought  or  presentation  to  political  science,  no 
twisting  and  turning  of  isolated  passages,  and  no 
attempt  to  write  essays  on  the  subjects  of  which 
the  books  selected  for  notice  treat.  The  reviews 
are  real  reviews,  straightforward  scientific  judg- 
ments well  expressed.  We  would  select  as  partic- 
ularly good  the  notice  of  recent  books  on  the  rail- 
way problem  by  Dr.  Seligman,  that  of  Clark*s 
*  Philosophy  of  wealth '  by  Prof.  Henry  C.  Adams, 
and  that  of  Ely's  •  Labor  movement  in  America ' 
by  Prof.  Henry  W.  Fa  mam. 

—  Prof.  Thorold  Rogers  has  not  finished  inves- 
tigating the  early  economic  history  of  Elngland. 
He  has  in  preparation  a  work  on  the  early  history 
of  the  Bank  of  England,  which  will  present  much 
interesting  information  drawn  from  original 
sources. 
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—  The  value  of  American  scholarship  is  now 
very  icenerally  and  generously  recognized  abroad. 
The  latest  instance  of  this  recognition,  and  a  very 
important  one,  is  the  association  of  Professors 
Briggs  and  Brown  of  the  Union  theological  sem- 
inary, New  York  City,  with  Canon  Driver  of  Ox- 
ford in  the  editorship  of  a  new  critical  Hebrew 
lexicon  which  is  being  prepared  by  the  delegates 
of  the  Clarendon  press. 

—  The  article  *  United  States '  in  the  new  edition 
of  the  '  Encyclopaedia  Britannica '  will  be  written 

by  Prof.  J.  D.  Whitney. 

• 

—  The  fourth  annual  convention  of  the  modem 
language  association  of  America  will  be  held  at 
the  Johns  Hopkins  university,  Baltimore,  on  Dec. 
28,  29,  and  30.  On  the  evening  of  the  28th  an  ad- 
dress of  welcome  will  be  given  by  Pres.  D.  C.  Gil- 
man  of  the  Johns  Hopkins  university,  after  which 
will  follow  an  address  by  the  president  of  the 
apsociation,  Franklin  Carter,  president  of  Wil- 
liams college.  On  the  29th  the  usual  two  sessions 
will  take  place,  and  in  the  evening  a  social  enter- 
tainment will  be  tendered  the  convention  ;  on  the 
30th,  session  and  excursion  to  Washington.  Papers 
have  been  reported  by  several  of  the  leading  mod- 
em language  professors  both  north  and  south. 
Reduced  fares  on  several  railways  have  been  ob- 
tained, and  orders  for  tickets  are  already  in  the 
hands  of  the  secretary,  Prof.  A.  M.  Elliott,  Johns 
Hopkins  university,  Baltimore,  for  distribution  to 
all  those  who  may  wish  to  avail  themselves  of 
these  lowered  rates. 


LETTERS  TO  THE  EDITOR, 

*4*Corre9ifondent9  are  requ^Mttd  tohe  a»  brief  as  powibU.    Tht 
writer  «  name  iainaU  cases  required  as  proof  of  good  faith. 

Electrical  phenomena  on  a  mountain. 

I  SEND  yon  a  brief  account  of  some  electric  phe- 
nomeoa  experienced  by  me  last  summer  on  Lone 
Moaotain,  a  peak  of  the  Gkdlatin  range  about  thirty 
miles  8outh-wett  of  Bozeman,  Montana. 

In  company  with  Mr.  James  Walsh,  my  assistant, 
I  climbed  this  mountain  on  Aug.  7,  1886,  for  the  pur- 
pose of  making  it  a  topographic  station  of  my  work 
in  that  vicinity.  It  is  about  eleven  thousand  feet 
above  sea-level,  and  higher  than  any  other  peak 
within  a  radius  of  at  least  twenty  miles.  It  stands 
alone,  being  separated  from  the  other  high  points  of 
the  range  by  low  saddles  The  mornings  for  two 
weeks  previous  had  been  bright  and  clear,  but  after- 
noon thunderstorms  were  of  daily  occurrence.  The 
morning  of  Aug.  7  was  clear  as  usual ;  but  about 
noon  clouds  had  appeared  in  the  west,  and  by  2  p.m. 
distant  rumbles  of  thunder  were  heard,  and  dense 
black  cloud-masses  were  sweeping  towards  us.  About 
this  time,  as  I  was  working  at  my  plane-table,  I 
heard  a  peculiar  buzzing  sound  coming  from  the  ia- 
ftrument,  Tery  much  as  if  a  large  fly  or  wasp  was 


imprisoned  beneath  one  of  the  plane  table  sheets. 
Placing  my  hand  on  the  table,  I  received  quite  a 
severe  shock,  and,  starting  back  in  surprise,  felt 
another  in  my  partly  uplifted  right  arm.  Immedi- 
ately after  the  rocks  about  us  began  to  ham  and  bozx 
in  a  peculiar  manner,  giving  a  sort  of  musical  toand, 
and  the  hair  of  our  heads,  beards,  and  eyelashes  to 
snap  and  crackle  viciously.  This  phenomenon  was 
felt  with  greater  intensity  in  a  small  spot  on  the  very 
tops  of  our  heads,  was  accompanied  by  a  tingling 
sensation,  and  at  short  intervals  by  slight  shocks, 
which  made  us  cringe  involuntarily.  On  removing 
our  hats,  a  tuft  of  hair  stood  upright  over  these  spots. 
A  shock  was  received  whenever  the  hand  came  in 
contact  with  the  head. 

Placing  the  instruments  in  a  horizontal  positioo 
under  cover,  we  descended  the  mountain  aboot  one 
hundred  yards  to  a  point  perhaps  fifty  feet  below  the 
summit,  and  lay  down  flat.  While  in  this  sitnatioa, 
no  unpleasant  feelings  were  experienced,  althonch 
the  rocks  still  continued  their  musical  hum ;  but  tiae 
shocks  and  tingling  sensations  were  immediately  feU 
on  raising  any  portion  of  our  bodies  to  an  upright 
position.  The  thunder-storm,  accompanied  by  hail 
and  rain,  soon  burst  upon  us,  and  continued  for  half 
an  hour,  after  which  the  peculiar  electric  condifeioB 
of  the  atmosphere  passed  away. 

We  noticed  during  the  storm  that  at  least  eighty 
per  cent  of  the  lightning  flashes  passed  between 
masses  of  clouds,  and  not  between  the  clouds  and 
earth,  and  that  none  of  these  flashes,  as  determined 
by  the  interval  between  sight  and  sound,  were  with- 
in a  mile  and  a  half  of  the  peak  we  were  on. 

The  summit  of  Lone  Mountain  is  a  loose  maes  of 
broken  volcanic  rock.  There  are  no  large  bowlders 
or  projecting  points  of  any  kind.  M.  F. 

Washington,  Nov.  21. 


Archeolog^ical  enigmas. 

Professor  Mason's  article  under  the  above  heading 
in  the  last  numler  of  Science  (viii  p.  528)  contains  a 
report  of  remarks  by  myself  which  is  in  some  re- 
spects inaccurate,  and  it  appears  to  me  that  the  sub* 
ject  is  of  sufficient  importance  to  command  the  space 
necessary  for  a  correction.  The  formation  in  wnich 
the  hearth  was  found  is  a  shore-deposit  of  a  lake 
held  in  the  Ontario  basin  during  the  final  retreat  of 
the  ice-sheet.  The  ice-front  then  extended  as  far 
south  as  the  Adirondack  Mountains,  and  this  pre- 
vented the  water  from  escaping  by  the  St.  Lawrence 
valley.  The  local  relations  indicate  that  the  hearth 
was  made  during  the  sccumulation  of  the  shore-de- 
posits, so  that  its  antiquity  is  somewhat  less  than 
that  of  the  culmination  of  the  last  general 
^laciation  of  north-eastern  America.  Its  antiquity 
18  also  sensibly  identical  with  that  of  the  Niagara 
River ;  so  that,  whenever  a  satisfactory  eetimata 
has  been  made  of  the  time  consumed  in  the  catUng 
of  the  Niagara  gorge,  the  age  of  the  hearth  wffl 
have  been  determined  in  years.  The  estimate  of 
seven  thousand  years  is  based  upon  the  hypothent 
that  the  rate  of  recession  of  the  falls  has  been  uni- 
form throughout  the  period  of  the  excavation  of  the 
gorge,  —  an  hypothesis  not  yet  snffioientiy  ezanuaad. 

The  phrases  *  Mr.  GHlUrt's  find'  and  '^the  Gflbeit 
hearth '  are  misleading.  The  hearth.was  dieooTered 
by  Mr.  Daniel  Tonolinson  of  Qaines,  N.Y.,  and  oar 
knowledge  of  it  is  based  entirely  upon  hii  oral  avi- 
denoe.    It  was  first  oommunioated  to  the  seiantiBe 
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world  by  Mr.  George  H.  HarriB,  in  the  '  Semi-cen- 
teDDial  history  of  the  city  of  Rochefter.'  My  own 
contribation  to  the  Bubjeot  was  purely  from  the  geo- 
lofdc  side. 

I  may  add,  that  the  formation  described  by  lir. 
Murdoch  is  unquestionably  littoral,  and  not  greatly 
elevated  above  the  present  coast.  What  we  know  of 
recent  oscillations  of  coasts  in  arctic  regions,  and  of 
the  rate  of  formation  of  littoral  deposits,  tends  to 
the  opinion  that  the  Point  Barrow  goggles  have  an 
antiquity  far  less  than  that  of  the  other  finds. 

G.  E.  Gilbert. 

WaMbingtou,  D.C.,  Dec.  11. 


Polarization  of  resistance  coils. 

On  p.  208  of  Science  (viii.  No.  187)  Professor 
Mendenhall's  observation  is  noted.  With  my  rheo- 
stat I  fail  to  obtain  any  '  reverse  *  current  properly  so 
called.  The  secondary  current  obtained  by  us  is  in  the 
same  sense,  whichever  sense  is  given  to  the  primary, 
charging  current  ;  and  the  secondary  current  is  not 
in  the  same  sense  in  all  the  coils. 

This  rheostat  is  constructed  with  brass  mountings 
and  German-silver  coils  :  hence  I  infer  that  the  main 
cause,  at  least  of  secondary  current,  is  unequal  heat- 
ini?  of  the  junctions  of  coils  with  mountings. 

Since  we  obtained  galvanometer  deflections  of 
equal  amount,  as  well  as  in  the  same  sense,  for  both 
senses  of  primary  current  through  the  rheostat,  we 
failed  to  observe  any  polarization  effect  by  difference. 
It  may  be  that  thermo-electric  effects  at  junctions  of 
copper  conductors  with  brass  terminals  happened  to 
mask  the  polarisation  in  this  case,  though  we  could 
not  believe  it  probable. 

If  my  explanation  of  secondary  current  be  correct 
aH  far  it  goes,  would  it  not  be  well  to  make  rheostat 
coils  and  mountings  of  the  same  material  ? 

F.  C.  Van  Dyck. 

New  Brunswiok,  N.J.,  Dec.  8. 


Height  of  a  meteor. 

I  have  a  ver^  accurate  map  of  the  track  of  the 
large  fireball  which  was  seen  near  Philadelphia  about 
U.48  o'clock  on  the  evening  of  Nov.  4.  If  any  one 
can  supply  another,  even  if  only  approximate,  so 
that  the  height  may  be  computed,  it  would  greatly 
oblige  Isaac  Shabpless. 

Haverford  coll.,  Peun. 


Elliott's  Alaska  and  the  Seal  Islands. 

I  beg  permission  to  draw  attention  through  the 
columns  of  Science  to  a  glaring  instance  of  pla^rism 
in  Mr.  Henry  W.  Elliott's  lately  published  work  en- 
titled  '  Our  arctic  province.*  In  uiis  work  the  greater 
part  of  the  third  chapter  (more  partionlarlv  pp.  45  to 
57)  is  quoted,  or  adopted  with  slight  verbal  altera- 
tion,  and  without  the  least  acknowledgment,  from 
my  report  on  the  Queen  Charlotte  Islan£  of  British 
Columbia,  published  in  the  *  Anniiml  report  of  the 
^eolo^cal  survey  of  Canada  for  1878-79.'  This  in 
itself  IS  perhaps  a  matter  of  small  importance,  though 
not  calculated  to  lead  the  public  to  place  unquestion- 
ing faith  in  the  character  of  other  parts  of  Mr. 
Euiott's  volume,  to  which  I  do  not  here  fdlude.  The 
specially  reprehensible  feature  to  which  I  must  direct 
attention  is  that  Mr.  Elliott  has  availed  himself  of 


the  fact  that  a  division  of  the  Haida  Indians  inhabit 
the  southern  part  of  Prince  of  Wales  Island  (Alaska) 
to  apply  my  specific  observations  on  the  Queen  Char- 
lotte  Island  Haidas  and  neighboring  Ishmisians  to 
the  Indian  population  of  me  Sitlum  archipelago 
generally,  including  ten  tribes,  which  he  enumerates. 
In  some  cases  the  transfer  is  made  simply  by  sub- 
stituting *  Prince  of  Wales  Island '  for  *  Queen  Char- 
lotte Islands '  of  my  notes ;  in  other  instances  a  more 
elaborate  procedure  is  adopted :  but  in  no  case  that 
I  can  find  in  chapter  iii.  is  any  part  of  my  de- 
scription credited  to  the  Queen  Charlotte  Islands, 
nor  is  the  name  of  that  well-known  group  so  much 
as  mentioned  in  the  chapter.  Had  Mr.  ^liott  con- 
fined himself  to  generalities,  it  would  not  have  been 
so  inexcusable ;  out  he  descends  to  details,  and,  as 
an  instance,  actually  adopts  the  measurements  g^ven 
in,  my  report  for  a  house  at  Virago  Sound,  Queen 
Charlotte  Islands,  leaving  it  to  be  understood  by  the 
context  that  it  was  met  with  somewhere  in  the  Sit- 
kan  archipelago,  and  measured  by  himself.  I  should 
add,  that  the  measurements  were  made  to  the  nearest 
inch,  and  that  Mr.  Elliott  has  followed  six  of  the 
dimensions  correctly,  but  misquotes  two  of  them 
(p.  49). 

As  an  example  of  the  jaunty  style  which  Mr.  Elliott 
manages  to  impart  to  the  original,  I  quote  only  the 
following,  in  which  some  evidence  of  originality 
certainly  appears.  Many  pages  occur  in  which  the 
style  of  the  original  is  considered  satisfactory,  and 
the  incorporation  made  verbatim,  or  very  nearly  so. 


Report   on    Queen    Charlotte 
Ulande  (p.  ill  B). 

"Both  the  Uaidas  and 
Ishmlslanis  haye  the  custom 
of  collecting    salmon    roe, 

Eutting  it  in  boxes,  and 
urying  these  below  high- 
water  mark  on  the  beach. 
When  deoompoeiUon  has 
taken  place  to  some  extent, 
and  the  mass  has  a  meet 
uoisomo  odor,  it  is  ready  to 
eat,  and  \»  considered  a 
▼err  great  luxury,  ^k>me- 
times  a  box  is  uncovered 
without  removing  it  from 
the  beach,  and  all  sitting 
round  eat  the  coutentn." 


Our  aretie  profHnee  (pp. 
6ft-67). 

"  But  the  *  loudest '  feed  of 
these  savages  consists  of  a 
t>ox,  JUHt  opened,  of  seml- 
rotteu  salmon-roe.  Many  of 
the  81  washes  have  a  custom 
of  collecting  the  ova,  putting 
it  into  wooden  boxes,  and 
then  burying  it  below  high- 
water  mark  on  the  earthen 
flats  above.  When  decom- 
position has  taken  place  to 
a  great  extent,  and  the  mass 
has  a  most  penetrating  and 
far-reaching  '  funk,*  then  It 
Is  rea<ly  to  be  oaten  and 
made  merry  over.  The  box 
Is  usually  uncovered  with- 
out removing  It  from  its 
burled  position;  the  eager 
savages  all  squat  around  It,  | 
and  eat  the  contents  with  i 
every  Indication  on  their  * 
hard  faces  of  keen  gastro- 
nomic delight  —  faugh ! " 

Mr.  Elliott,  in  his  introduction,  refers  to  the  great 
amount  of  literature  which  has  appeared  on  Alaska, 
and  adds,  **In  contemplation  of  this,  viewed  from 
the  author's  stand-point  of  extended  personal  ex- 
perience, he  announces  his  intention  to  divest  him- 
self of  all  individuality  in  the  following  chapters,  to 
portray  in  word,  or  by  brush  and  pencil,  the  life  and 
country  of  Alaska  as  it  is,  so  clearly  and  [|o  truth- 
fully tliat  the  reader  may  draw  his  or  her  own  in- 
ferenoe,  just  as  though  he  or  she  stood  upon  the 
ground  itself.**  Possibly  wholesale  unacknowledged 
appropriation  is  Mr.  Elliott's  idea  of  *  divesting  him- 
self of  all  individuality.*  He  has  certainly  succeeded 
in  divesting  most  of  the  facts  contained  in  his  third 
chapter  of  all  individuality,  by  applying  them  to  a 
region  and  to  tribes  not  intended  by  the  writer. 
yfny  should  Mr.  Elliott  leave  the  extensive  tours  on 


'.» 


566 


scm^fCE. 


[Vol.  Vm.,  No    202 


Alaska,  and  tbe  personal  experience  to  which  he 
refers,  to  a^ail  himself  of  the  observations  of  another 
in  a  different  though  adjoining  region  ?  We  are  of 
coarse  aware  that  a  considerable  similarity  exists  as 
between  the  manners  and  onstoxns  of  the  Tarious 
Indians  of  the  north-west  coast;  bnt  to  transplant 
observations  made  in  one  specific  district  bodily  to 
another  is  a  proceeding  utterly  repugnant  to  any  one 
with  a  regard  for  scientific  precision  —  or  truth. 

Geoboe  M.  Dawson. 
0€»ological  Hurvey  of  Canada, 
Ottawa,  Nov.  27. 

The  best  reply  to  make  to  a  criticism  like  Mr. 
Dawson^s  is  to  let  a  few  facts  bearing  on  the  case 
speak  for  themselves.  Let  me  take  the  case  of  com- 
plaint cited  by  him,  —  the  rotten  fish  and  roe  feast. 
In  1865-66.  twelve  and  thirteen  years  before  he  knew 
any  thing  about  the  subject,  I  witnessed  and  smelled 
my  boaVs  crew  of  Haida  and  Stickeen  Indians  open 
and  eat  rotten  salmon  and  herring  roe,  and  rancid 
fetid  Aalachan  fat,  at  a  dozen  different  camping, 
places  between  Stickeen  Mouth,  Alaska,  and  Port 
Essington,  B.C.  My  notes  and  drawings  were  made 
then,  which  appear  in  my  recently  published  work. 
These  notes  and  drawings  were  re-written  and  se- 
lected,  and  all  in  the  hands  of  my  publisher  Feb.  26, 
1886.  I  never  saw  Mr.  Dawson*s  work,  or  even 
knew  of  it,  until  the  middle  of  April,  1886 ;  then  my 
attention  was  called  to  it  by  Professor  Mason,  who 
has  the  only  copy  known  to  this  establishment.  He, 
at  that  time  being  at  work  on  a  collection  just  re- 
ceived  from  British  Columbia,  incidentally  alluded 
to  it,  and,  finding  I  had  never  seen  it,  asked  me  to 
read  it. 

*  Our  arctic  province  *  was  not  vrritten  for  the  eye 
or  ear  of  scientific  specialists  :  were  it  so  conceived, 
its  covers  could  not  be  expanded  wide  enough  to  em- 
brace the  subject ;  and  it  would,  if  so  written,  be  an 
vtter  failure  as  a  popular  and  pleasant  book  to  han- 
dle on  the  question.  Hence  all  this  detail,  con- 
troversy, and  citation  has  been  justly  eliminated 
from  it.  Henbt  W.  Elliott. 

Smithsonian  institution,  Dec.  10. 


Star  rays. 


In  the  oldest  pictures  in  which  the  sun,  or  stars, 
or  burning  candles,  are  features,  these  objects  are 
represented  as  surrounded  with  rays,  or  points,  or 
brushes  of  light;  and  the  coventional  figure  of  a 
star  is  to-day  a  pentagon,  with  its  sides  extended  to 
an  intersection  so  as  to  form  five  pointed  projections. 
It  is  evident  that  this  manner  of  representing  lumi- 
nous bodies  is  due  to  the  fact  that  such  appendages 
have  their  counterparts,  to  a  greater  or  less  degree 
of  correspondence,  upon  the  retina  of  the  eye,  when 
such  bodies  are  viewed.  But  it  has  never  been  sup- 
posed by  any  one  that  such  points  or  rays  were 
actual  emanations  of  luminous  matter  from  the  ob- 
jects, nor  the  converging  of  their  light  into  these 
forms  by  the  atmospheric  medium  through  which 
they  are  viewed.  Such  impressions  have  always  been 
considered  so  simple  and  constant  as  not  to  deserve 
any  notice  on  the  part  of  scientific  inquirers,  as  far 
as  I  have  ever  heard ;  and  it  is  because  my  curiosity 
has  been  excited  to  know  their  cause,  that  I  appeal 
to  the  readers  of  Science  for  more  light  upon  the 
subject. 

In  the  case  of  the  electric  light,  now  so  common  in 


our  streets,  I  have  been  able  to  account  for  the  priu- 
cipal  feature  of  iheir  apparent  radiations.  The  very 
long  rays,  which,  if  the  carbon  points  were  at  the 
same  distance  as  is  the  sun,  would  be  many  millions 
of  miles  long,  I  find  are  nothing  more  than  the  re- 
fiection  of  the  light  from  my  eye^shes ;  as  is  proved 
by  the  fact  of  their  changing  their  porition  to  corre- 
spond with  every  change  I  make  in  the  position  of  my 
eyelashes,  and  of  their  total  disappearance  when  I 
intercept  the  light  by  my  fingers  or  other  screen. 
But  I  cannot  by  any  practical  means  thus  get  ritl  of 
the  great  body  of  minor  rays  which  seem  to  interlace 
with  each  other,  and  which  sparkle  with  the  pris- 
matic colors.  The  experiment  with  the  longer  ones, 
however,  forces  upon  me  the  conclusion  that  these 
are  due^  to  some  other  part  of  my  optic  ai^mratus 
which  is  out  of  my  reach. 

I  have  also  gazed  upon  the  full  moon,  and,  while 
doing  so,  have  at  different  times,  and  with  different 
conditions  of  the  eyes,  and  with  different  positions 
of  the  eyelids,  observed  with  great  distinctness  near- 
ly every  form  that  I  have  seen  published,  represent- 
ing the  solar  corona  as  observed  by  the  astronomers 
during  an  eclipse  of  the  sun,  and  especially  those 
rifts  in  the  corona  which  extend  to  the  very  surface 
of  the  luminous  orb,  —  features  which,  in  the  case  of 
the  sun,  utterly  disprove  every  hypothesis  that  has 
been  advanced  to  account  for  the  existence  of  the 
corona. 

If  the  corona  is  an  emanation  from  the  general 
surface  of  the  sun,  or  the  illumination  of  a  circum- 
ambient atmosphere  of  matter,  how  are  we  to  ac- 
count for  these  rifts,  which  imply  immense  long  and 
narrow  vistas,  following  great  circles  of  the  sphere, 
which  constantly  shift  their  position  on  its  surface  s<> 
as  to  coincide  with  the  line  of  view  of  the  observer 
on  the  earth,  through  all  the  movements  of  solar  ro- 
tations and  of  the  earth  in  its  orbit  ? 

Mr.  Proctor  suggests  that  the  corona  is  the  more 
highly  illuminated  centre  of  an  hypothetical  stratum 
of  stellar  substance,  to  which  the  orbits  of  the  earth 
and  other  planets  are  confined,  and  which  gives  out 
the  zodiacal  light.  If  this  were  so,  those  immensely 
long  projections  should  radiate  from  the  equatorial 
zone  of  the  sun.  But  the  zone  from  which  they  pro- 
ject is  always  perpendicular  to  the  line  of  view  of 
the  observer. 

What  quality  can  be  assigned  to  a  homogeneous 
atmosphere,  either  upon  the  moon  or  the  earth, 
which  is  capable  of  perverting  the  light  of  the  sun 
into  such  fantastic  shapes  as  have  bieen  observed, 
and  what  can  induce  such  changes  in  that  quality  to 
correspond  to  the  manifold  changes  in  the  forms  re- 
corded ? 

Considering  the  complete  failure  of  every  hypoth- 
esis to  account  for  the  phenomenon,  and  during 
the  pause  which  seems  to  have  overtaken  this  in- 
quiry, may  it  not  be  excusable  for  those  who  are 
ignorant  to  inquire  whether  sufficient  attention  has 
been  given  to  the  possible  effects  of  the  structure  of 
the  lenses  and  tubes  of  the  telescopes  through  which 
the  observations  have  been  made,  and  whether  it 
may  not  be  possible  to  abolish  the  corona  in  the 
same  way  that  the  *  black  drop  *  has  been  abolished  'f 
If  reflections  from  my  eyelashes  and  eyelids  can  pro- 
duce such  figures  upon  the  retina,  may  not  reflec- 
tions from  the  tubes  or  other  parts  of  the  telescope 
produce  them  upon  the  photographic  plate  ? 

Bd.  Baki>olph. 

Baltimore,  Md.,  Dec.  10. 
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THE  PSYCHOLOGY  OF  SPIRITUALISM. 

The  history  of  thought,  s&j»  Dr.  Bastian,  has  a 
double  aspect.  Its  main  object  is  to  record  the  ad- 
vance steps  in  the  progress  of  civilization,  to  trace 
the  normal,  psychological  g^wth  of  racial  culture, 
and  set  forth  the  evolution  of  rationality.  But  it  is 
hardly  less  instructive  to  regard  the  shadowy  side 
of  the  pictmre,  and  study  the  mental  movements  of 
that  ever-present  and  vast  portion  of  mankind  who 
by  occult  and  mystic  proceedings  attempt  to  short- 
circuit  the  roads  to  knowledge  and  immortality. 
Weird  notions  and  strange  theories  find  a  ready 
home  in  the  disordered  brains  of  such  semi-morbid 
fanatics ;  and,  when  once  they  gain  hold  on  the 
popular  imagination  and  belief,  such  inhunuin 
pages  of  history  as  those  that  record  the  horrors 
of  witchcraft,  the  follies  of  alchemists  and  search- 
ers for  the  philoeopher*s  stone  or  the  fountain  of 
«temal  youth,  the  wide-spread  misery  of  mental 
epidemics  or  the  bestial  self-tortures  of  crazed 
ascetics,  must  be  written.  These  deviations  from 
the  normal  lines  of  progress  —  back-slidings,  as 
the  Hebrew  prophets  termed  them  —  present  close 
analogies  in  the  mind  of  the  evolutionist  to 
atavistic  reversions  in  some  ways,  and  to  useless 
rudimentary  organs  in  others.  They  appear  as 
reversions  to  more  primitive  modes  of  thought  in 
the  light  of  what  anthropology  has  told  us  of  the 
psychic  life  of  savage  tribes. 

Hardly  a  page  in  the  story  of  the  vagaries  that  have 
turned  aside  the  minds  of  our  ancestors  from  the 
straight  path  of  knowledge  but  can  find  its  paral- 
lel in  the  fancies  built  up  by  untutored  savages 
to  satisfy  their  dearest  longings  and  quiet  their 
most  constant  fears.  In  brief,  it  is  in  the  statistics 
of  thought  that  our  author  finds  the  material  for 
the  complete  study  of  intellectual  evolution,  and 
quite  as  much  of  those  modes  of  thought  that  are 
reversions  or  survivals  as  of  those  that  are  in  the 
direct  liae  of  advance.  Modem  science  has  de- 
cided to  accept  as  its  logic  that  system  of  princi- 
ples most  conveniently  described  as  Baconian ;  but 
this  process  seems  slow  and  insipid  to  those  who 
have  the  final  goal  of  all  revealed  to  their  ecstatic 
insight,  and  the  logic  on  which  they  stake  their 
faith  is  such  as  can  only  be  fully  appreciated 
when  the  eyes  are  calmed  in  dimly  lit  chambers, 

/»  §adten  de9  $piritiMmu$  und  einer  msfurwiMeiMdU^- 
iieken  pnckologie.    Von  A.  Bastian.    Berlin,  Stricktr^  1886. 


the  brain  flushed  with  excitement,  and  the  judg- 
ment unsettled  by  intense  expectancy. 

Spiritualism,  theosophic  lore,  occult  science, 
and  all  the  mysteries  that  follow  in  their  train, 
are  simply  the  expression  which  this  atavistic 
tendency  of  human  thought  has  taken  in  our 
scientific  century.  When  introspection,  medita- 
tion, revelation,  or  dogma  were  the  current  modes 
of  discovering  truth,  the  occultists,  mystics,  and 
the  rest  claimed  them  as  the  foundations  of  their 
creed.  To-day  we  experiment,  observe  with  the 
senses,  photograph,  and  so  on  ;  accordingly  the 
*  vital  influence  *  and  '  telepathic  impact  *  has  been 
forced  to  leave  its  record  in  chUdish  scribblings  ; 
our  ghosts  have  been  weighed  and  smelled  and 
photographed  ;  yes,  even  the  methods  of  scien- 
tific psychology  (reaction-times)  have  been  em- 
ployed to  discover  the  most  beneficial  kind  of 
'smell-pills'  and  the  clothing  in  which  our 
soul  can  most  conveniently  disport  itself.  The 
Hipp  chronoscope  is  pictured  on  the  frontispiece 
of  Jflger*s  <  Entdeckung  der  seele.*  Every  insane- 
asylum  is  a  microcosmus  of  the  world  without. 
Formerly  our  paranoics  heard  voices  in  the  air : 
now  they  hear  them  through  the  telephone.  So, 
too,  this  morbid  pseudo-scientific  spirit  apes  the 
manners  of  the  true  goddess,  and  by  such  disguises 
sues  the  favor  of  the  world. 

It  is  in  some  such  strain  as  this  that  Dr.  Bastian 
as  an  anthropologist  not  alone  familiar  with  the 
culture-history  in  which  we  form  a  link,  but 
thoroughly  at  home  in  the  mind-habits  of  *  natu- 
ral '  savage  tribes  not  uncivUized  but  with  a  pecul- 
iar civilization  of  their  own,  calls  up  the  proces- 
sion of  modem  spiritualists,  theoeophists,  and  their 
like,  and«sits  in  judgment  upon  them.  He  shows 
them  how  they  are  simply  repeating,  with  new 
costumes  and  improved  scenic  effects,  the  tragic 
comedy  of  former  times,  and  falling  back  upon 
the  play-tri<;k8  of  the  childish  savages  whom  they 
profess  to  despise. 

It  would  be  a  vain  attempt  to  fill  out,  however 
roughly,  this  sketch  of  Dr.  Bastian's  point  of 
view.  For  that,  the  reader  must  (though  not 
without  misgivings  on  the  part  of  the  reviewer) 
be  referred  to  the  original.  The  author  is  no 
stylist.  There  is  no  attempt  at  any  classification  or 
subdivision  ;  no  index ;  a  preface  that  reads  like 
part  of  the  text ;  no  chapters,  simply  216  pages  of 
tersely  written  paragraphs.  Add  to  this,  constant 
quotations  from  seven  or  eight  lang^uages  (in  one 
passage  five  languages  occur  in  four  lines)  and  a 
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most  puzzUng  and  frequent  use  (one  parenthesis 
to  every  two  and  a  half  lines)  of  the  parenthesis, 
and  some  slight  notion  of  the  extreme  Teutonic 
character  of  this  valuable  pamphlet  will  be  ob- 
^ined.  Joseph  Jastrow. 


THE  VENOMS  OF  POISONOUS  SERPENTS. 
The  experimental  work  which  forms  the  basis 
for  this  valuable  contribution  to  science  was  carried 
on  in  the  physiological  laboratory  of  the  Univer- 
sity   of  Pennsylvania.      The    reputation    of  its 
authors  is  such  as  to  make  it  a  standard  work  of 
reference.     It  brings  our  knowledge  of  the  com- 
position and  eflfects  of  the  venoms  of  serpents  up 
to  the  present  time,  and  we  surmise  that  many 
years  will  elapse  before  the  results  recorded  will 
be  modified  to  any  great  degree.    The  subject  is 
one.  which,  while  it  is  fuU  of  interest  to  the 
reader,  must  nevertheless  have  been  one  involv- 
ing no  inconsiderable  danger  to  the  experimenters. 
To  have  handled  two  hundred  living  venomous 
serpents,  one  of  them  eight  and  a  half  feet  long, 
weighing   nineteen  pounds,  and  furnishing  one 
and  a  half  drams  of  venom,  cannot  have  been  a 
very  delightful  task  :  and  those  who  were  willing 
to  undertake  it  must  have  been  enthusiastic  in- 
vestigators, as  indeed  we  know  they  were.     The 
serpents  upon  which  the  experiments  were  per- 
formed included  rattlesnakes  (Crotalus  adaman- 
tus  and  C.  durissus),  moccasons  ( Ancistrodon  pisci- 
vorus),    ground    rattlesnakes,  copperheads,    and 
coral-snakes.     The  venom  of  the  cobra  was  ob- 
tained from  India,  while  all  efforts  to  obtain  the 
poison  of  the  Indian  viper  (Dabsia  Russellii)  were 
imsuccessf  ul.    The  authors  started  with  the  theory , 
long  held  by  Dr.  Mitchell,  that  snake- venoms  are 
not  simple  in  composition,  but  are  composed  of 
two  or  more  poisonous  substances,  and  that  in  the 
qualities  and  quantities  of  these  agenta  would  be 
found  an  explanation  of  the  diflferenc^  between 
serpent-venoms  as  to  power  to  kill  and  mode  of 
causing  death.      All   fresh    serpent-venoms  are 
more  or  less  alike  in  appearance,  being  fluids  vary- 
ing from  the  palest  amber  tint  to  a  deep  yellow. 
When  a  drop  of  the  fresh  venom  of  the  C.  ada- 
manteus  was  examined  under  the  microscope  with 
a  3»j  Zeiss,  homog.  immersion  lens  (amplification, 
800  diameters),  in  addition  to  oval  nucleated  red 
blood-corpuscles,  leucocytes,  and  club-shaped  epi- 
thelial cells,  certain  colorless  particles  are  seen, 
some  larger  and  of  an  albuminous    character, 
others  smaller.    Some  of  these  particles  re6emble 
bacteria,  but  are  not :  they  do  not  multiply  in 
cultures  nor  stain  with  the  aniline  dyes.     In  ad- 

jU$ear€ket  upon  the  venoms  of  poUonoue  ^erpente.  By 
&  WDR  MncHiLL  and  E.  T.  RilCHBBT.  Washington,  Smith- 
$onUm  intt.,  1886. 


dition  to  these,  there  are,  however,  bacteria  in 
fresh  venom  of  a  micrococcus  form.     Although 
careful  search  was  made  for  ptomaines,  none  were 
found.     An  insoluble  precipitate    was  obtained, 
which  does  not  seem  to  have  been  recognized, 
and,   when  injected  into  pigeons,  produced   no 
toxic  effect.     Certain  globulins  were  also  obtained 
from  the  venom,  to  which  the  writers  have  affixed 
the  names  of  water-venom-globulin,  copper-venom- 
globulin,  and  dialysis-venom-globulin,  from  the 
method  by  which  they  were  obtained.     In  addi- 
tion to  the  globulins,  peptones  were  also  obtained. 
The  differences  in  the  proportions  of  the  various 
globulins  and  peptones  in  different  venoms  are  of 
immense  importance  in  affording  an  explanation 
of  the   physiological   peculiarities    exhibited   in 
poisoning  by  different  spectes  of  snakes.     The  pro- 
portion of  globulins  in  Crotalus  is  over  three  times 
the  quantity  in  the  Ancistrodon,  and  nearly  fifteen 
times  that  in  the  cobra.    The  investigation,  which 
lias  continued  over  a  period  of  several  years,  in- 
cluded a  study  of  the  effects  of  various  agents  on 
venom,   the  effects  of  venom  when   applied  to 
mucous  and  serous  surfaces,  their  effects  on  the 
nervous  system,  and  a  comparison  of  globulins 
and  peptones  as  regards    their   local  poisonous 
activity.    The  action  of  venoms  and  their  isolated 
globulins  and  peptones  upon  the  pulse-rate,  upon 
arterial    pressure,    and     upon    respiration.    wa» 
thoroughly    examined.      Elaborate    experiments 
were  made  with  filtered  venom,  and  with  cultures 
for  the  study  of  the  morphology  of  the  bacteria 
contained  in  the  venom.     The  anatomical  changes 
produced  in  the  animals  experimented  upon  were 
carefully  studied  and  recorded.     The  conclusions 
to  which  the  authors  arrive,  as  the  result  of  their 
patient  and   laborious  investigation,  are,  1®,  that 
venoms  bear  in  some  respects  a  strong  resemblance 
to  the  saliva  of  other  vertebrates ;   2°,  that  the 
active  principles  of  venom  are  contained  in  its 
liquid  parts  only  ;  3°,  that  venoms  may  be  dried 
and  preserved  indefinitely  with  but  little  impair- 
ment of   their  toxicity  ;   4%  that  there  probably 
exist  in  all  venoms  representatives  of  two  classes 
of  proteids,  globulins  and  peptones,  which  con- 
stitute then-  toxic  elements  ;  5**,  that  potassic  per- 
manganate, ferric  chloride  in  the  form  of    the 
liquor  or  tincture,  and  tincture  of  iodiif^,  seem  to 
be  the  most  active  and  promising  of  the  generally 
available  local  antidotes.    The  fact  that  the  active 
principles  of  venoms  are  proteids,  and  cloeely  re- 
lated chemically   to  elements  normally  existing 
in  the  blood,  renders  almost  hopeless  the  search 
for  a  chemical  antidote  which  can  prove  available 
after  the  poison  has  reached  the  circulation,  since 
it  is  obvious  that  we  cannot  expect  to  discover 
any  substance,  which,  when  placed  in  the  Uood, 
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will  destroy  the  deadly  principles  of  venom  with- 
out inducing  a  similar  destruction  of  vital  compo- 
nents in  the  circulating  fluid.  The  outlook,  then, 
for  an  antidote  for  venom  which  may  be  available 
after  the  absorption  of  the  poison,  lies  clearly  in 
the  direction  of  a  physiological  antagonist,  or,  in 
other  words,  of  a  substance  which  win  oppose  the 
actions  of  venom  upon  the  most  vulnerable  parts 
of  the  system.  The  activities  of  venoms  are, 
however,  manifested  in  such  diverse  ways,  and  so 
profoundly  and  rapidly,  that  it  does  not  seem  prob- 
able that  we  shall  ever  discover  an  agent  which 
will  be  capable  at  the  same  time  of  acting  effi- 
ciently in  counter-acting  all  the  terrible  energies  of 
these  poisons.  Tlie  monograph  closes  with  a 
complete  bibliography  of  the  subject,  and  a  num- 
ber of  colored  lithographs,  which  serve  to  illus- 
trate in  a  most  perfect  manner  the  lesions  caused 
by  the  venoms. 


McLENNAPrS  STUDIES  IN  ANCIENT 

HISTORY, 

The  first  edition  of  McLennan*s  '  Primitive 
marriage*  was  published  in  1866.  The  novelty 
and  striking  character  of  the  theories  propounded 
in  it,  the  accumulation  of  interesting  facts,  and  the 
clear  and  attractive  style,  aroused  attention,  and 
led  to  much  discussion.  Many  writers  of  note  — 
Sir  Henry  Maine,  Sir  John  Lubbock,  Mr.  L.  H. 
Morgan,  Professor  Bachofen  —  took  part  in  the 
controversy.  Darwin  himself  entered  the  arena. 
Ten  years  later,  to  meet  a  pressing  demand,  the 
work  was  reprinted  by  the  author,  with  additions, 
under  the  title  of  *  Studies  in  ancient  history.' 
That  the  interest  awakened  in  the  subject  has 
remained  unal)ated  is  evident  from  the  fact,  that, 
since  the  author's  lamented  death,  his  brother  has 
found  it  necessary  to  issue  a  new  edition  of  this 
volume,  with  some  notes  of  his  own,  designed  to 
clear  up  doubtful  points,  and  to  indicate  certain 
changes  of  view  which  the  author  had  announced. 
The  publication  will  be  welcome  to  all  who  take 
an  interest  in  the  study  of  the  primitive  history 
of  our  race,  and  who  have  not  had  an  opportunity 
of  procuring  the  earlier  editions.  Few  works  on 
the  subject  can  be  read  with  greater  satisfaction, 
even  by  those  who  do  not  yield  assent  to  the 
author's  views.  The  grace  of  diction,  the  pro- 
found scholarship,  and  the  stimulating  originality 
of  thought,  displayed  in  the  work,  combine  to 
make  it  one  of  the  classics  of  modem  science. 

Twenty  years,  however,  have  not  sufficed  to 
establish  the  views  put  forth  with  so  much  confi- 
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dence,  and  maintained  with  so  much  ingenious 
reasoning.  On  the  contrary,  antagonistic  theories 
have  sprung  up  on  every  side.  To  some  extent, 
indeed,  the  author,  as  his  brother  intimates,  had 
changed  his  views  ;  and  it  is  not  easy  to  determine 
what  were  the  precise  conclusions  at  which  he  had 
arrived  on  some  important  points.  The  view,  for 
example,  which  represents  the  earliest  tribes  of 
men  as  living  in  a  state  of  '  communal  marriage,' 
or,  in  other  words,  of  promiscuous  intercourse,  is 
maintained  throughout  his  first  publication.  This 
view  was  subsequently  adopted  by  Lubbock  in  his 

*  Origin  of  civilization,*  and   by  Morgan  in  his 

*  Ancient  society.'  But  it  was  contested  with 
overwhelming  power  of  argument  by  Darwin,  in 
his  *  Descent  of  man.'  He  showed  that  the  near- 
est congeners  of  man,  the  anthropoid  apes,  are  all 
pairing  anitnals,  and,  like  other  pairing  animals, 
fiercely  jealous.  That  human  beings,  on  their 
first  appearance,  should  at  once  have  sunk  in  the 
social  scale  below  the  apes,  and  even  below  the 
sparrows,  and  should  only  have  emerged  from  this 
condition  of  more  than  brutal  debasement  by  a 
long  succession  of  struggles  and  experiences,  is  of 
all  suppositions  the  most  improbable. 

This  consideration  seenier  to  have  impressed  Mr. 
McLennan,  and  to  have  produced  a  remarkable 
change  of  opinion.  One  of  his  essays,  added  in 
this  volume  to  the  original  treatise,  comprises  a 
severe  and  destructive  criticism  of  Sir  John  Lub- 
bock's scheme,  which  makes  'communal  mar- 
riage '  the  starting-point  of  human  society.  With 
equal  force  of  log^c,  the  author  disposes  of  Mor- 
gan's   ' classificatory    system*    and    Bachofen's 

*  mother-right,'  both  of  which  are  founded  on  the 
same  fanciful  basis,  thus  demolished  by  him. 
Yet,  strangely  enough,  he  fails  to  see  that  his 
own  theory  of  '  marriage  by  capture '  rests  on  the 
same  unsafe  foundation,  and  must  fall  with  the 
others.  His  view,  as  presented  in  hi»  earliest 
publication,  and  not  subsequently  retracted,  is 
that  in  the  first  stage  of  tribal  society  '  utter  pro- 
miscuity '  prevailed  ;  that  with  this  was  connected 
the  practice  of  female  infanticide,  the  male  chil- 
dren being  preserved  to  add  to  the  strength  of  the 
tribe,  while  females  were  regarded  as  a  source  of 
weakness ;  that  the  scarcity  of  females  in  a  tribe 
led  to  the  custom  of  capturing  them  from  other 
tribes,  and  this  custom  finally  became  the  law  of 
the  tribe.  Thus  marriage  arose,  at  first  exoga* 
mous  (that  is,  restricted  to  women  of  other  tribes 
or  kindreds),  and  afterwards,  as  society  advanced, 
either  endogamous  (that  is,  restricted  to  the  clan) 
or  general,  as  in  civilized  nations.  As  the  author 
himself,  in  his  later  essays,  has  taken  away  the 
main  substructure  on  which  his  ingenious  theory 
was  buUt,  it  is  not  necessary  to  refer  at  any  length 


570 


SCIENCE. 


[Vol.  VllL,  No.  202 


to  the  .  facts  and  argumento  which  have  been 
brought  forward  in  opposition  to  it.  That  among 
the  greater  number  of  tribes  which  have  been 
found  in  the  lowest  stage  of  savagery,  no  trace  of 
marriage  by  capture  has  been  discovered;  that 
among  such  tribes  female  infanticide  is  by  no 
means  a  common  practice ;  and  that,  on  the  con- 
trary, female  children  are  regarded  by  their  par- 
ents as  a  source  of  wealth,  through  the  price 
which  they  bring  for  wives,  —  these  and  similar 
facts  seem  to  prove  that  the  custom,  of  which 
the  author  has  pointed  out  so  many  widely  scat- 
tered traces,  did«not  originate  in  any  general  law 
of  social  organization,  but  was,  like  polygamy, 
polyandry,  the  North  American  clan-system,  the 
Australian  class-system,  the  Hindoo  caste-system, 
the  Roman  paternal  autocracy,  and  the  many 
other  social  arrangements  which  have  been  pressed 
into  the  argument,  merely  a  casual  and  local  cus- 
tom,—  one  of  those  numberless  diversities  of 
tribal  organization,  which,  like  the  diversities  of 
language,  indicate  at  once  the  variety  of  the 
human  faculties  and  the  unity  of  the  species. 
The  conclusion  announced  by  Darwin,  that  all  the 
races  of  men  are  descended  from  a  common  an- 
cestry, and  that  all  inherit  the  ordinary  pairing 
instinct,  —  which,  however  perverted  in  occa- 
sional instances,  manifests  itself  distinctly  in  the 
vast  majority  of  communities,  savage  and  civil- 
ized alike,  —  is  one  which  will  doubtless  be  gener- 
ally accepted  in  the  end.  The  theories  which 
oppose  this  conclusion  destroy  one  another ;  and 
the  results  of  the  profoundest  science  bring  us 
back  to  the  common  belief  which  prevailed  before 
the  theorizers  began  their  work.  H.  Hale. 


STEPHENi^S  HISTORY  OF    THE  FRENCH 

REVOLUTION. 

The  literature  of  the  French  revolution  would 
in  itself  compose  a  library,  and  Mr.  Morse  Stephens 
naturally  begins  his  preface  with  an  excuse  for 
adding  another  history  to  a  list  which  includes 
such  names  as  Thiers,  Taine,  and  Carlyle.  In  a 
masterly  survey  of  his  authorities  he  shows,  that, 
since  Carlyle  wrote,  our  sources  of  information 
have  been  materially  inci'eased  ;  that  a  number  of 
local  records  and  personal  memoirs  have  come  to 
light ;  and  he  lays  particular  stress  on  a  collection 
of  pamphlets  in  the  British  museum  which  Carlyle 
found  to  be  inaccessible.  Briefly,  Mr.  Stephens 
has  spent  untiring  labor  on  the  subject  for  years 
past,  '  to  the  exclusion  of  every  thing  else,'  and 
he  aims  at  embodying  in  this  volume  the  results 
of  specialist  researches.  He  notes  in  this  con- 
nection the  influence  of  the  Glerman  school  of 
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historians,  —  an  influence,  by  the  way,  which  is 
discernible  in  the  increasing  study  of  parochial 
and  diocesan  history  in  England,  and  in  the  rise 
of  historical  magazines  and  reviews  such  as  the 
monthly  Rivolution  Fran^i^e  and  Revue  de  la 
r^voiutUm,  which  are  entirely  devoted  to  the 
history  of  the  revolution. 

Mr.  Stephens  introduces  his  work  to  the  Ameri- 
dem  public  in  a  separate  preface,  in  the  course  of 
which  he  remarks  that  the  example  of  American 
independence  was  a  more  powerful  ideal  with  the 
earlier  revolutionists,  the  admirers  of  Lafayette 
and  Franklin,  while  the  later  leaders  sought  in- 
spiration from  the  republics  of  Greece  and  Rome. 
The  Declaration  of  the  rights  of  man  he  some- 
what unfairly  describes  as  a  '  ridiculous  fancy  of 
the  admirers  of  the  American  constitution,'  foisted 
on  the  assembly  by  Lafayette.  Surely  the  declara- 
tion breathes  the  spirit  of  Rousseau,  and,  far- 
fetched and  extravagant  as  it  may  seem  to  us,  it 
was  the  gospel  of  the  French  revolution. 

While  the  conflict  of  king  and  subject  was  pass- 
ing into  the  tyranny  of  the  state,  the  questions 
raised  were  so  varied  and  suggestive  that  the  epoch 
forms  a  kaleidoscope  which  can  always  be  viewed 
in  a  new  aspect.  Theorists  had  full  sway,  and 
many  of  those  great  modern  movements  directed 
against  the  constitution  of  society  —  movements 
which  have  lately  received  a  new  impetus  —  were 
inaugurated.  Now  that  it  is  hinted  that  democ- 
racy does  not  imply  liberty,  and  that  a  new  school 
of  *  physiocrats  *  is  growing  up  in  the  stronghold 
of  modem  democracy,  it  will  be  useful  to  study 
the  experiments  made  by  land  and  labor  reformers 
a  century  back. 

The  plan  of  Mr.  Stephens's  work  is  simple  and 
effective.  In  the  present  volume  he  carries  the 
narrative  from  the  assembly  of  the  notables  t6 
the  dissolution  of  the  constituent  assembly,  aptly 
introducing  sketches  of  important  departments  of 
the  subject,  such  as  the  court,  the  army,  and  the 
church.  There  is  no  *  Carlylese '  or  lurid  color  in 
his  description  ;  but  if  he  does  not  write  at  high 
pressure,  ^flamefully,'  he  tells  his  story  in  clear 
and  straightforward  English.  Here  and  there  oc- 
curs a  slovenly  phrase,  such  as,  **  the  influence  of 
the  parlement  and  the  affection  has  been  noticed 
when  discussing  "  —  but  the  style  generally  is  at- 
tractive by  its  simplicity  and  correctness.  The 
fall  of  the  Bastiie  is  told  unobtrusively.  We  no- 
tice that  the  celebrated  speech,  'Paris  has  con- 
quered her  king,'  is  attributed  to  Lally  Tollendal 
instead  of  to  Bailly,  presumably  on  the  authority 
of  the  museum  pamphlets.  Bailly  makes  no  men- 
tion of  it  in  his  '  Memoirs.' 

Mr.  Stephens  is,  we  think,  weakest  in  his  esti- 
mate of  character.    Study  of  Mirabeau's  corre- 
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Bpondence  with  La  Harck  Beenis  to  have  preja- 
diced  him  against  the  '  moral  *  characters  of  the 
reyolutioD,  —  Necker,  Bailly,  and  Lafayette,— 
whom  he  scarcely  mentions  without  a  sneer.  The 
removal  of  the  king  and  assembly  to  Paris  is  put 
down  to  '*  the  extreme  vanity  of  Lafayette,  who 
wanted  them  there  merely  to  increase  his  own 
honor  and  glory.*'  The  starvation  «  gave  Lafay- 
ette an  opportunity  to  pose  as  savior  of  the  mon- 
archy." In  the  matter  of  the  suspensive  veto, 
Necker  "acted  vainly  and  foolishly  on  the  plan 
which  Lafayette  had  vainly  and  foolishly  in- 
vented." What  was  criminal  in  Lafayette  at  the 
Hotel  de  Castries,  it  becomes  a  virtue  in  Mirabeau 
to  defend.  In  short,  Mr.  Stephens  Teels  something 
of  the  rancor  which  Blirabeau  felt  when  **  every  at- 
tempt of  Mirabeau  to  unite  himself  to  Necker  and 
Lafayette  had  been  spumed  by  those  vain  and 
conceited  men."  On  the  other  hand,  the  double 
dealing  of  Mirabeau  when  he  was  in  the  pay  of 
the  court  is  put  down  as  masterly  statesmanship, 
and  his  want  of  principle  is  almost  made  a  proof 
of  his  greatness.  Nothing  is  said  of  the  difficul- 
ties of  Lafayette's  position,  which  exposed  him  to 
attack  from  both  sides  ;  of  his  clilvalrous  loyalty 
to  the  court,  yet  sympathy  with  the  popular 
cause ;  or  of  the  high  opinion  entertained  of  him 
by  the  best  contemporary  critics. 

There  is  much  new  and  interesting  matter  in 
the  account  of  the  elections  to  the  states-general, 
and  of  the  local  cahiers  of  grievances.  Mr. 
Stephens  is  a  lover  of  exact  detail,  perhaps  at 
times  overloading  his  history  with  biographical 
minutiae.  There  are  also  sketches  of  the  economic 
and  financial  state  of  France  in  connection  with 
the  views  of  the  foremost  thinkers  (to  whom  the 
evils  of  the  internal  douanen  suggested  the  doc- 
trine of  free  trade),  showing  the  results  of  the  issue 
of  a  paper  currency  and  of  the  wasteful  system  of 
taxation.  The  theory  (p.  176)  that  the  burning  of 
chateaux  was  due  to  the  desire  of  the  copyhold 
tenants  to  get  possessionof  their  court-rolls  seems 
a  little  strained  to  any  one  who  has  read  con- 
temporary accounts  of  the  condition  of  the  French 
peasantry.  Points  made  very  clear  are  the  un- 
practical character  of  the  constituent  assembly, 
with  its  *  theory  of  irregidar  verbs,'  —  the  reasons 
why  it  was  left  behind  by  the  provinces  in  the 
march  of  ideas,  —  and  the  widening  gulf  between 
the  bourgeois  and  lower  classes,  especially  the 
oiivrters,  who  sufifered  from  protective  trade  asso- 
ciations. 

Enough  has  been  said  to  show  that  Mr.  Stephens 
has  produced  a  work  which  promises  to  rank 
among  the  standard  authorities  on  the  period,  and 
which  will  be  of  sterling  historical  value  to  the 
student  of  modem  democracy. 


VINES' S  LECTURES  ON  THE  PHYSIOLOGY 

OF  PLANTS. 

There  has  long  been  felt  the  need  of  a  good 
text-book  on  vegetable  physiology  in  the  English 
language,  and  hence  we  heartily  welcome  the  ap- 
pearance of  this  excellent  treatise.  The  investiga- 
tion of  the  phenomena  of  plant-growth,  nutrition, 
respiration,  metabolism,  reproduction,  etc.,  has  of 
recent  years  been  almost  entirely  accomplished  by 
the  Germans,  and  the  prominent  part  they  have 
taken  in  these  researches  will  be  at  once  apparent 
to  the  reader  of  Professor  Vines's  work.  As  the 
title  indicates,  the  volume  is  an  expansion  of  the 
author's  lectures  on  the  subject,  and  these  are 
twenty-three  in  number.  Nearly  ten  years  have 
elapsed  since  its  preparation  was  begun,  ill  health 
and  the  pressure  of  official  duties  having  retarded 
its  publication. 

Lecture  I.,  as  introductory,  treats  of  the  general 
features  of  the  vegetable  cell,  its  cell-wall,  and  its 
contents,  Protococcus  and  yeast  being  used  as  ex- 
amples with  references  to  the  tissue  systems  of 
multicellular  plants.  Then  follow  two  chapters 
on  the  structure  and  proi^erties  of  the  cell,  in 
which  are  discussed  the  growth,  thickening,  and 
lignification  of  the  wall ;  its  optical  properties ; 
and  its  incrusting  mineral  matters,  —  oxalate  and 
carbonate  of  lime,  and  silica ;  the  protoplasmic 
contents  and  the  nucleus;  the  vacuole  and  the 
cell-sap.  The  molecular  structure  of  organized 
bodies  is  then  considered.  An  account  is  given  of 
*  imbibition,'  or  capacity  of  organized  matter  for 
al)sorbing  water.  The  rival  theories  of  Naegeli 
and  Strasburger  are  compare<l ;  and  the  latt<T 
appears  to  be  favored  by  the  author,  though 
farther  on  in  the  book  reference  is  made  to 
Naegeli's  miceUar  hypothesis.  In  this  connection 
allusion  is  made  to  Hale's  old  experiment  of  put- 
ting peas  to  soak  in  an  iron  pot  with  a  leaden 
cover  on  which  was  place<l  a  weight  of  184 
pounds :  the  force  generated  l)y  imbibition  was 
sufficient  to  raine  the  cover  and  weight.  Here  we 
also  find  an  instructive  discussion  of  the  osmotic 
proi)erties  of  the  cell,  and  it  is  pointed  out  that 
substances  may  be  transferred  from  cell  to  cell  by 
means  of  the  connecting  threads  of  protoplasm  as 
well  as  by  osmosis. 

Lecture  IV.  is  on  the  alisorption  of  water  by 
root-hairs  and  the  epidermal  cells  of  rootlets,  and 
is  full  of  important  information  for  the  agricul- 
turist. The  structure  of  soils,  the  action  of  acid 
cell-sap,  which  saturates  the  absorbing  organs  and 
brings  salts  insoluble  in  water  alone  into  solution, 
are  described,  and  numerous  analyses  of  the  ash 
of  plants  are  given.    The  discussion  of  the  absorp- 
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tion  of  gases  through  stomataand.lenticila  is  given 
in  lecture  V.  It  has  long  been  known  that  under 
certain  conditionB  some  plants  absorb  oxygen : 
this  is  most  markedly  true  of  fungi ;  and  Profes- 
sor Vines  states  (p.  76)  that  it  appears  that  the 
power  of  absorbing  this  gas  is  possessed  by  all 
plants,  sustaining  this  conclusion  by  the  experi- 
ments of  Wolkoff  and  Mayer  on  seedlings,  those 
of  De  Saus9ure,  Oudemans,  and  others  on  germi- 
nating seeds,  and  of  De  Saussure  on  many  flowers. 
It  also  appears,  that,  if  roota  are  not  supplied  with 
oxygen,  the  plant  soon  becomes  unhealthy,  and 
ultimately  dies.  Portions  of  plants  which  contain 
chlorophyl  abimdantly,  absorb  oxygen  in  darkness, 
while  this  is  given  off  during  their  exposure  to 
sunlight.  All  green  portions  absorb  carbonic  acid 
in  sunlight.  Ammonia  also  is  taken  from  the 
atmosphere,  as  has  been  shown  by  Ville  ;  but  free 
nitrogen  is  apparently  not  thence  absorbed,  the 
presence  of  this  gas  in  the  cell-sap  being  account- 
ed for  by  its  solubility  in  water. 

Lecture  VI.  is  on  the  movement  of  water  in 
plants.  A  very  clear  account  of  this  phenome- 
non is  given*  the  circulation  being  regarded  as 
passing  mainly  through  the  cell- walls  of  the  ligni- 
fled  tissues.  Transpiration,  or  the  exhalation  of 
watery  vaiK)r  from  the  leaf  surfaces,  is  treated  of 
in  the  seventh  lecture,  and  the  food  of  plants  in 
the  eighth. 

The  next  six  chapters  are  devoted  to  the  metab- 
olism of  plants,  —  the  changes  which  materials 
undergo  in  the  tissues  under  the  influences  of 
light,  heat,  chemical  affinity,  etc.;  and  these  are 
perhaps  the  most  valuable  parts  of  the  book. 
Here  the  discussion  begins  with  the  consideration 
of  the  formation  of  non-nitrogenous  organic  sub- 
stances, principally  starch ;  then  that  of  nitroge- 
nous^substances,  collectively  termed  *  amides,*  and 
of  the  function  of  chlorophyl,  which  is  concisely 
stated  to  **  absorb  certain  rays  of  light,  and  thus 
enables  the  protoplasm  with  which  it  is  intimately 
connected  to  avail  itself  of  the  radiant  energy  of 
the  sun*s  rays  for  the  construction  of  organic  sub- 
stance from  carbonic  acid  and  water."  A  sum- 
mary of  what  is  now  known  of  the  metabolic  pro- 
cesses is  admirably  stated  on  pp.  325-338  ;  and  an 
instructive  table,  showing  the  income  and  expen- 
diture of  matter  and  energy,  is  given.  The  energy 
is  entirely  referable  to  the  absorption  of  light  by 
the  chlorophyl,  and  to  heat. 

Lecture  XV.  is  devoted  to  the  phenomena  of 
growth ;  and  the  following  six  chapters,  to  irri- 
tability, which  is  thus  minutely  described,  and 
the  forces  inducing  its  manifestation  fully  dis- 
cussed. In  the  last  two  chapters  the  subject  of 
reproduction  is  treated  ;  and  here  may  be  found  a 
riium^  of  present  knowledge  of  the  development 


of  spores  and  seeds  in  the  various  divisions  of  the 
vegetable  kingdom,  the  phenomena  of  hybridi- 
zation, of  parthenogenesis,  and  of  variation.  The 
closing  sentence  is,  *' Evolution  is  no  longer  a 
matter  of  chance,  but  is  the  inevitable  outcome  of 
a  fundamental  property  of  living  matter.*' 

At  the  close  of  each  chapter  of  this  most  valua- 
ble book,  copious  references  to  the  bibliography 
of  the  subjects  treated  are  given  ;  but,  for  some 
reason  not  apparent,  these  are  only  to  the  works 
cited,  and,  except  in  a  few  instances,  not  to  pages. 
Had  these  been  added,  it  would  have  greatly 
facilitated  the  work  of  students  who  desire  to 
pursue  the  study  further.  A  very  extensive  index, 
arranged  not  only  by  subjects,  but  also  by  authors 
quoted ,  is  appended. 


CHALLENGER  REPORTS. 

The  Challenger  cephalopods  were  at  flrst  placed 
in  the  hands  of  Professor  Huxley,  whose  numer- 
ous engagements  finally  obliged  him  to  decline 
the  work,  with  the  exception  of  a  special  investi- 
gation into  the  genus  Spirula.  Mr.  William 
Evans  Hoyle,  who  was  intrusted  with  the  work 
by  Mr.  John  Murray,  has  devoted  the  report  now 
imder  consideration  cliiefly  to  systematic  work, 
but  expresses  his  intention  of  preparing  a  supple- 
mentary article  on  the  anatomy  of  those  speci- 
mens which  are  available  for  this  purpose.  He 
alludes  to  the  fact,  that,  since  the  return  of  the 
Challenger,  marine  explorations  have  been  so 
energetically  prosecuted,  that  no  less  than  five 
genera,  new  when  obtained  by  the  Challenger, 
have  since  been  described  from  the  collections  of 
the  U.  S.  steamers  Blake  and  Albatross,  etc.  Mr. 
Hoyle  has  been  favored  with  the  assistance  and 
friendly  advice  of  Professor  Steeostrup,  and  has 
compared  with  the  specimens  of  the  fine  collec- 
tion at  Copenhagen  all  the  critical  Challenger 
species,  thus  insuring  a  double  authenticity  for 
the  determinations  of  the  report.  The  latter  com- 
mences with  an  excellent  synopsis  of  the  species 
of  recent  ceplialopods,  with  references  to  the 
places  where  they  are  figured  and  described.  The 
Challenger  collection  contains  seventy-two  species 
of  thirty  genera.  Of  these,  thirty-two  species  and 
four  genera  were  new  to  science.  For  one  of 
these,  Amphitritus,  possessing  the  unique  feature 
of  having  the  mantle  fused  with  the  siphon  in  the 
median  line,  so  as  to  form  two  openings  into  the 
branchial  cavity,  a  new  family  has  seemed  neces- 
sary. None  of  the  giant  squids  were  obtained  ;  as, 
indeed,  the  means  for  capturing  such  animals  in 
their  native  haunts  have  not  yet  been  devised. 

Report  of  the  tcientific  rewXU  of  the  exfioring  voyage  of 
the  Challenger.  VoL  xvL :  Zodlogy.  London,  Oovemmentf 
1886.   4». 
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thoee  observed  or  recorded  by  naturalists  being 
without  exception  in  an  invalid  condition  or  cast 
dead  on  the  shores.  With  regard  to  the  distribu- 
tion of  the  species  in  depth,  there  are  great  diffi- 
culties in  the  way  of  deciding  whether  the 
specimens  came  from  a  given  depth  or  not.  Cir- 
cumstances seem  to  indicate  that  Cirroteuthis, 
probably  Bathyteuthis  and  Mastigoteuthis,  and 
perhaps  one  or  two  species  of  Octopus,  may  be 
reckoned  as  abyssal  forms.  But  no  structural 
features  appear  to  have  been  discovered  by  which 
a  species  may  be  definitely  asserted  to  be  a  deep 
or  a  shallow  water  animal.  This  agrees  well  with 
the  conclusions  drawn  by  others  from  a  study  of 
the  deep-sea  mollusks  of  other  classes.  A  full 
discussion  of  the  geographical  distribution  of 
the  class  gives  completeness  to  the  report.  In 
the  discussion  of  genera  and  species,  Mr.  Hoyle 
has  the  courage  of  his  opinions,  and  freely  criti- 
cises where  the  circumstances  seem  to  him  to 
warrant  it,  but  his  tone  is  uniformly  courteous. 
His  report  may  be  heartily  commended. 

The  Stomatopoda  are  crustaceans  related  to  the 
common  Squilla  of  our  southern  and  eastern 
coasts,  and  are  restricted  to  shallow  waters.  Prof. 
W.  K.  Brooks  remarks  that  when  he  examined 
the  Challenger  collection,  consisting  of  only  fifteen 
species,  his  first  feeling  was  of  disappointment, 
since  the  types  seemed  all  familiar.  But  after  a 
more  thorough  examination,  this  gave  way  to  a 
lively  interest,  since  it  appeiu^  that  the  material 
was  such  as  to  enable  him  to  trace  the  ancestry 
and  development  of  this  small  and  compact  order 
with  great  completeness.  The  Squillidae  have  a 
very  long  larval  life,  and  are  found  at  the  surface 
of  the  sea,  where  the  currents  carry  them  vast 
distances  :  so  that  some  of  the  species  have  a 
nearly  world-wide  distribution.  The  larvae  are 
among  the  most  elegant  of  the  immature  Crustacea 
foimd  in  the  tow-net,  and  naturally  excite  great 
interest  among  the  naturalists  who  capture  them. 
But  the  young  stages  do  not  thrive  in  confinement, 
the  eggs  seem  dependent  on  the  parent  for  suitable 
conditions  up  to  the  time  of  hatching,  and  so  the 
connection  of  the  isolated  links  in  the  chain  of 
life  of  any  given  species  has  been  a  task  of  great 
difficulty.  The  very  numerous  larvae  contained 
in  the  Cliallenger  collection,  and  the  indefatigable 
application  of  Professor  Brooks  to  the  problem, 
have  enabled  him  to  add  materially  to  the  knowl- 
edge of  the  group,  and  to  smooth  away  many 
difficulties  for  subsequent  students.  According 
to  the  author,  the  Challenger  collections  *'  enable 
us  to  determine,  with  much  greater  certainty 
than  before,  the  larval  type  which  pertains  to 
nearly  every  one  of  the  genera  of  adult  Stoma- 
topoda, and  also  to  give  a  pretty  complete  picture 


of    the    developmental    history    of   each    larval 
type." 

The  collection  of  reef  corals  made  was  a  large 
and  important  one,  there  being  representatives  of 
two  himdred  and  ninety-three  species,  referable  to 
sixty-nine  genera,  and  by  series  large  enough  in 
many  cases  to  afford  an  instructive  idea  of  the 
very  considerable  range  of  variation  within  a 
species.  Of  the  whole  number,  about  one-fourth 
were  new.  Of  the  seventy-three  new  species, 
seventy-one  were  obtained  in  the  Pacific,  and  two 
in  the  Atlantic,  which  illustrates  fairly  well  our 
comparative  knowledge  of  the  two  chief  coral 
regions.  Of  the  sixty-nine  genera,  eight  are  new, 
all  from  the  Pacific.  The  report  is  confined  to  a 
description  of  the  hard  parts,  the  material  for 
anatomical  purposes  being  otherwise  disposed  of 
by  the  authorities.  In  the  generic  grouping.  Pro- 
fessor Verrill's  revised  list  of  Dana's  zoCphytes, 
contained  in  the  <  Corals  and  Coral  Islands,'  has 
been  followed,  with  certain  amendments  as  to 
species.  Much  use  has  been  made  of  Professor 
Moseley's  field  notes  as  to  the  habitat  and  environ- 
ment of  the  corals.  A  detailed  list  of  the  species 
from  each  locality  has  been  given,  which  it  is 
hope<l  may  serve  as  a  basis  for  a  knowledge  of 
the  distribution  of  the  reef  corals.  In  classifica- 
tion, Mr.  Quelch  has  mainly  followed  Duncan  for 
the  Madreporaria  ;  but  in  the  Rugosa  the  occur- 
rence of  Moseleya  latistellata  has  led  the  author 
to  apply  a  new  treatment,  which  he  anticipates 
will  lead  to  some  discussion.  This  remarkable 
species  is  directly  and  closely  related  to  the  most 
typical  Cyathophyllidae,  while  at  the  same  time 
it  presents  undeniable  astraeid  characters.  It 
must  be  looked  upon  as  one  of  the/ most  remark- 
able types  of  structure  brought  to  light  by  the 
Challenger.  It  occurred  at  Wednesday  Island, 
Torres  Strait,  in  eight  fathoms.  The  discussion  of 
distribution,  areal  and  bathymetric,  is  very  in- 
teresting. The  Atlantic  reef  coral  fauna  is 
sharply  separated  from  that  of  the  Pacific  and 
Indian  Oceans.  The  distribution  in  depth  Is 
greater  than  formerly  supposed,  two  species  reach- 
ing to  seventy  fathoms,  though  it  is  tolerably 
certain  that  the  zone  of  most  active  growth  does 
not  extend  much  below  twenty  fathoms.  The 
thermal  limit  of  68*"  P.,  which  is  doubtless  the 
limit  of  active  reef-building,  does  not,  as  formerly 
was  believed,  confine  the  existence  of  the  reef- 
building  species.  Manicina  areolata  was  obtained 
at  the  Cape  in  water  of  the  temperature  of  W, 
and  Madrepora  borealis  is  said  to  inhabit  the  cold 
waters  of  the  White  Sea  near  Archangel,  Russia. 
On  this  point  we  confess  to  some  scepticism, 
imtil  at  least  a  second  specimen  is  obtained ;  that 
in  the  Pftris  museum,  still  unique,  dating  from 
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1829.  Certain  corals  have  been  observed  living  in 
brackish  or  even  nearly  fresh  water,  others  in  the 
mud  about  the  mangrove  roots,  and  one  species 
seemed  to  suffer  little  from  exposure  at  low  tide 
to  the  sun  and  air.  The  statement  of  Edwards 
and  Haime,  that  a  species  of  coral  common  in  the 
Red  Sea  is  found  in  the  Dead  Sea,  is  another  mat- 
ter which  will  bear  renewed  examination.  The 
report  supplements  in  a  satisfactory  manner  the 
valuable  work  of  Professor  Moseley,  and  will  add 
materially  to  the  reputation  of  its  author. 

This  valuable  contribution  to  comparative  oste- 
ology (*  Report  on  the  human  crania  and  other 
bones  of  the  skeleton,'  part  ii.,  by  Sir  William 
Turner)  is  largely  devoted  to  the  discussion  of  the 
pelvis.  The  characteristics  of  the  black  races  dif- 
fer among  themselves  as  well  as  from  those  of  the 
European  type,  which,  as  by  far  the  best  known, 
is  adopted  as  a  standard  of  comparison.  In  most 
of  the  negroids  the  conjugate  diameter  is  long 
compared  with  the  transverse,  and  the  height  in- 
creases. In  the  negroes  and  Tasmanians  these 
characters  are  less  pronoimced  compared  with 
Europeans.  In  nearly  all  the  black  races  the 
average  length  of  the  sacrum  is  greater  than  its 
average  breadth,  contrary  to  what  occurs  with 
white  races,  and,  in  so  much,  more  like  a  tail. 
The  lumbar  curve  in  the  black  races,  as  derived 
from  the  vertebrae  alone,  is  concave  forward ; 
the  clavicle  may  be  longer  in  proportion  to  the 
humerus  than  with  the  whites ;  the  scapular  in- 
dex is  apparently  higher,  except  with  the  Bush- 
men and  Australians,  while  in  the  Tasmanian  it 
may  have  been  distinctly  lower ;  the  radius  and 
tibia  are  longer  in  relation  to  the  humerus  and 
femur ;  the  shaft  of  the  upper  limb  is  propor- 
tionally shorter  than  that  of  the  lower  limb.  In 
general,  racial  characteristics  appear  in  the  skele- 
ton as  well  as  in  the  skull.  Among  existing  races 
osteological  characters  may  be  found  similar  to 
those  of  the  most  ancient  known  remains ;  and 
the  differences  which  exist  between  the  bones  of 
prinutive  people  are  no  more,  in  kind  or  degree, 
than  are  to  be  seen  in  corresponding  parts  of  men 
of  the  present  day. 


AGRICULTURE  IN  MICHIGAN. 

The  Michigan  board  of  agriculture  is  likewise 
the  governing  body  of  the  Michigan  agricultural 
college,  and  considerably  more  than  half  of  its 
twenty-fourth  report  relates  to  the  latter  institu- 
tion. The  general  report  of  the  secretary  is  fol- 
lowed by  the  inaugural  address  of  the  new  presi- 
dent, Hon.  Edwin  Willitts,  and  the  reports  of  the 

Twenfy-fourth  anntuU  report  of  the  eeeretary  of  the 
ttaie  board  of  agrictUture  of  the  etate  of  Michigan,  1884-S6. 
Lansing,  afa<«,  1886.   8«. 


president  and  professors  upon  the  work  of  their 
several  departments.  This,  in  most  cases,  is  of  a 
twofold  character,  —  in«<tructional  and  experi- 
mental. Of  the  instructional  work  it  is  hardly 
necessary  to  speak,  further  than  to  say  that  it  fol- 
lows the  modern  methods  of  teaching  the  physi- 
cal sciences,  and  that,  as  is  well  known,  ample 
facilities  are  provide  in  the  way  of  laboratories, 
apparatus,  farm,  garden,  park,  etc. 

The  experimental  work  of  such  an  institution  in 
necessarily  subordinated  to  the  work  of  instruc- 
tion ;  and,  while  valuable  experiments  have  been 
made,  the  college  by  no  means  takes  the  same 
high  rank  as  an  experiment-station  that  it  does  an 
a  college.  In  this  connection  we  note  that  Presi- 
dent Willitts,  in  his  inaugural,  speaks  of  the  Hatch 
bill,  now  pending  in  congress,  as  a  bill  ''  to  make 
all  the  agricultural  colleges  experiment-stations.*' 
If  this  is  the  intent  of  the  bill,  it  were  better  left 
to  slumber  in  committee  of  the  whole.  We  cer- 
tainly shall  not  look  for  great  good  from  its  pas- 
sage, if  the  theory  prevails  that  the  professors  of 
an  agricultural  college  can  successfully  conduct 
an  experiment-station  in  their  leisure  moments 
with  an  income  of  fifteen  thousand  dollars  per 
annum. 


An  ingenious  gentleman  of  Evanston,  III.,  has 
succeeded  in  applying  the  principle  of  the  in- 
jector to  a  grain-elevator.  The  grain  is  run  from 
the  car  to  a  revolving  hopper,  through  an  aper- 
ture in  the  bottom  of  which  is  forced  a  powerful 
blast  of  air,  which  carries  the  grain  a  certain  dis- 
tance up  a  horizontal  tube.  At  intervals  in  this 
tube  are  bends,  or  horizontal  curves,  forming 
relays.  These  relays  act  as  auxiliary  hoppers,  a 
fresh  blast  of  air  being  admitted  at  each  one, 
which  carries  the  grain  to  the  next  higher  relay. 
In  this  way  the  grain  may  be  raised  to  any  desired 
height.  A  modification  of  this  device  is  arranged 
to  raise  grain  from  the  hold  of  a  ship  or  boat. 

—  A  new  method  of  manufacturing  illuminat- 
ing-gas from  crude  petroleum  consists  in  conduct- 
ing a  stream  of  the  petroleum  to  a  moderately 
heated  chamber,  thereby  producing  vapor  and 
liquid,  and  then  separately  conducting  the  vapor 
to  decompoeing-retorts  heated  to  a  certain  tem- 
perature, and  at  the  same  time  conducting  the 
liquid  portions  to  decompoeing-retorts  heated  to  a 
higher  temperature,  whereby  the  respective  prod- 
ucts are  decomposed,  and  converted  to  permanent 
gas,  without  overheating  either  portion. 

—  An  Austrian  electrician  named  Marcus  is 
supplying  the  German  navy  with  a  newly  invented 
petroleum-engine  for  torpedo-boats.  The  engine 
is  set  in  motion  by  electro-magnetism,  and  is  more 
powerful  than  a  steam-engine  of  the  same  size. 
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COMMENT  AND  CRITICISM, 

It  seems  a  pity  that  wealthy  men  who  be- 
queath money  to  colleges  cannot  trust  the  author- 
itiea  to  expend  the  legacy  in  the  way  most  bene- 
ficial to  educational  interests.  Nearly  every  rich 
man  who  leaves  any  thing  to  a  college  seems  to 
deem  it  essential  that  he  indicate  how  it  shall  be 
expended,  and  the  channels  of  expenditure  select- 
ed are  by  no  means  always  well  chosen.  While 
Bir.  Oreenleaf,  the  Boston  hermit,  who  recently 
left  nearly  the  whole  of  his  large  estate  to  Har- 
vard college,  made  conditions  that  are  more  ra- 
tional than  usual,  yet  it  is  probably  true  that  the 
president  and  fellows  of  Harvard  could  have  used 
the  five  hundred  thousand  dollars  —  if  it  prove  to 
be  BO  much  —  with  more  benefit  to  education  and 
in  satisfaction  of  what  are  the  more  pressing  wants 
of  the  college,  had  they  been  untrammelled  by  any 
testamentary  conditions.  The  foundation  of  new 
chairs,  the  increase  of  the  salaries  of  poorly  paid 
instructors,  the  construction  of  some  new  labo- 
ratory,—  all  suggest  themselves  as  being  what 
Harvard  probably  needs  most.  The  foundation 
by  Mr.  Oreenleaf  of  ten  undergraduate  scholar- 
ships of  an  annual  value  of  three  hundred  dollars 
each,  is  an  excellent  thing ;  and  they  will,  beyond 
a  question,  be  the  means  of  affording  a  liberal 
education  to  young  men  who  could  not  otherwise 
secure  it.  It  may  be  that  Mr.  Oreenleaf  has  left 
bis  money  with  fewer  conditions  than  are  now 
reported,  but  in  our  view  it  would  have  been  bet- 
ter had  he  left  his  money  without  any  conditions 
at  all.  The  president,  faculty,  and  trustees  of  a 
college  are  the  proper  persons  to  decide  most  in- 
telligently what  the  institution  needs  most. 


It  veet  frequently  occurs  that  among  the 
advertisements  in  English  educational  and  literary 
papers  are  to  be  found  some  calling  for  applica- 
tions for  vacant  chairs  in  leading  educational 
institutions.  Owens  college,  Manchester,  and  the 
leading  colonial  universities,  frequently  advertise 
in  this  way.  As  with  us  this  never  happens,  the 
practice  of  advertising  being  restricted  to  schocds 
and  small  colleges,  it  seems  odd  to  read  these 
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advertisements.  We  cannot  help  imagining  the 
result  that  would  ensue  were  it  extensively  ad- 
vertised that  applications  were  wanted  for  the 
chair  of  history  at  Harvard,  of  phyttics  at  Ck>lum- 
bia,  or  of  Latin  at  Yale.  Without  any  advertise- 
ment, a  vacancy  in  the  faculty  of  a  leading 
American  college  not  long  ago,  called  forth  forty 
applications  from  this  country  and  from  England, 
many  of  them  coming  from  men  of  eminence  in 
the  scholastic  world.  In  selecting  a  professor 
from  that  numl>er,  the  trustees  were  driven  nearly 
crazy,  and  no  one  can  predict  the  result  had 
applications  been  solicited  by  advertisement. 
Which  method  is  the  better  for  the  institution 
is  the  important  question,  and  we  have  no  hesi- 
tancy in  saying  that  we  believe  nothing  is  lost  by 
our  habit  of  not  advertising.  In  the  case  of  all 
our  principal  colleges,  it  is  undoubtedly  the  fact 
that  the  president  and  trustees  keep  their  eyes 
continually  open,  and  when  a  vacancy  occurs 
they  are  pretty  sure  to  know  who  is  the  best  man 
for  the  place ;  or,  in  any  event,  they  have  made 
up,  unconsciously,  a  short  list  from  which  the 
selection  is  to  be  made.  It  is  to  be  urged,  too,  in 
favor  of  not  advertising,  that  governing  bodies 
thus  escape  the  importunities  of  individuals  in  no 
way  fitted  for  the  position  to  be  filled,  but  who 
put  in  an  application  in  the  hope  of  bettering 
their  condition. 


The  question  as  to  the  necessity  or  advisa- 
bility of  retaining  corporal  punishment  in  schools 
as  a  means  of  discipline  is  by  no  means  settled. 
The  majority  of  the  authorities  undoubtedly  favor 
its  abolition,  but  a  strong  minority  are  contending 
for  its  retention.  At  the  last  meeting  of  the 
Oerman-Austrian  teachers*  union,  a  vigorous  de- 
bate took  place  on  this  subject,  being  precipitated 
by  the  report  of  a  special  committee  in  favor  of 
retaining  corporal  punishment  as  a  last  resort  in 
cases  of  malicious  wantonness,  obstinate  defiance, 
disobedience,  falsehood  or  dishonesty.  Dr.  Ditte8, 
a  lifelong  student  of  pedagogy,  opposed  the  reso- 
lutions as  embodying  a  great  pedagogic  error.  He 
said  that  if,  as  claimed,  its  re-introduction  into 
Oerman  schools  was  necessary,  the  logical  con- 
clusion must  be  that  the  Oerman  youth  and  nation 
rank,  from  a  moral  stand-point,  below  the  French, 
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in  whose  schools  diecipliDe  was  good,  though  no 
corporal  piinishment  was  allowed.  Dr.  Dittes 
insisted  that  the  school  must  not  be  made  a  house 
of  correction.  The  voting  on  the  resolutions  seems 
to  have  been  attended  with  much  confusion,  as 
the  result  is  disputed.  The  final  figures  given 
were,  for  the  adoption  of  the  resolutions  contained 
in  the  committee^s  report,  181  ;  against  their  adop- 
tion, 168.  The  Austrian  papers  condemn  the 
teachers  for  adopting  the  resolutions ;  and  the 
Neue  freie  prease  of  Vienna  went  so  far  as  to  say 
that  this  public  confession  by  Austrian  teachers, 
that  they  cannot  accomplish  their  high  task  with- 
out the  use  of  the  rod,  is  proof  that  the  main  prob- 
lem to  be  solved  is  not  how  to  reform  the  educa- 
tion of  children,  but  how  to  reform  the  training  of 
teachers. 


In  New  York  City,  Biayor  Grace  has  followed 
up  his  excellent  appointments  to  the  school  board 
by  a  letter  addressed  to  that  body  on  the  subject 
of  industrial  education  in  the  schools.  Mayor 
Grace  is  of  opinion  that  now  is  an  exception- 
ally favorable  time  for  the  establishment  and 
equipment  of  an  industrial  school  for  girls,  be- 
cause the  normal  college  is  in  what  may  be 
termed  a  *  state  of  congestion  ;  *  hundreds  of  ap- 
plicants who  have  demonstrated  their  fitness  by 
obtaining  the  percentage  required  on  examination, 
being  turned  away  every  year  owing  to  lack  of 
accommodation.  Mayor  Grace's  idea  is,  that  an 
industrial  school  can  now  be  established  in  which 
young  women  may  be  taught  such  special 
branches  as  phonography,  telegraphy,  book-keep- 
ing, cooking,  sewing,  and  type- writing.  Admis- 
sion to  this  school  should  be  from  the  various 
grammar-schools  throughout  the  city,  and  thus 
the  overpressure  at  the  normal  college  would  be 
relieved.  This  school  could  be  made  to  serve  as 
an  experiment,  and  upon  its  success  would  prob- 
ably depend  the  future  introduction  of  industrial 
education  upon  a  more  extended  scale.  By  way 
of  practical  advice,  the  mayor  recommends  the 
board  of  education  to  apply  to  the  board  of  esti- 
mate for  an  appropriation  sufiftcient  to  start  such 
a  school,  and  promises  his  own  vote  and  voice  in 
favor  of  granting  such  an  application  if  it  is 
made. 

The  Germans  have  been  forming  a  modem- 
language  association  similar  to  that  in  existence 
here,  and  of  which  the  fourth  annual  sesuion  is  to 
be  held  next  week.    About  one  hundred  and  fifty 


professors  and  teachers  met  at  Hanover  and  or- 
ganized as  the  Verband  der  deutschen  neuphilolo- 
gischen  lehrschaft.  The  same  conditions  seem  to 
prevail  abroad  as  here,  for  we  read  in  Modern- 
language  notes  that  at  the  Hanover  meeting  pretty 
much  the  same  wailings  were  heard  about  the 
defects  of  pedagogic  methods,  the  preponderance 
of  the  classical  element  in  the  schools,  and  the  ne- 
cessity for  organization,  as  went  up  from  the  as- 
sembly by  which  the  American  modem-language 
association  was  formed.  But  modem-language 
teachers  seem  to  disagree  widely  among  them- 
selves as  to  method,  as  any  one  can  learn  by  read- 
ing discussions  on  the  subject,  such  as  that  lately 
printed  in  the  Academy ^  the  excellent  journal  pub- 
lished by  the  associated  academic  principals  of  the 
state  of  New  York.  If  they  are  to  carry  on  a 
vigorous  attack  against  the  methods  of  classical 
instruction,  they  must  themselves  present  a  united 
front,  and  come  to  a  definite  agreement  as  to  how 
modem  languages  can  be  best  and  most  expedi- 
tiously learned.  We  very  frequently  hear  com- 
plaints from  university  professors  that  they  are 
greatly  crippled  in  teaching  their  subjects,  be- 
cause the  men  who  come  up  to  them  in  junior, 
senior,  and  graduate  years,  although  they  profess 
to  have  studied  German  and  French,  cannot  use 
French  and  Overman  authorities  and  books  of  ref- 
erence. This  certainly  is  wrong,  and  should  not 
be  suffered  to  continue ;  and  it  is  our  instructors 
in  modem  languages  to  whom  we  must  look  for  a 
change.  Our  own  firm  conviction  is,  that,  at  the 
present  stage  of  scientific  and  literary  study,  a 
student  entering  the  junior  year  of  his  college  or 
university  course  should  be  able  to  read  French 
and  German  fiuently,  and  understand  them  readily 
when  spoken,  if  he  is  to  gain  the  fullest  benefit 
from  the  last  two  years  of  his  course.  And  this 
knowledge  will,  we  believe,  be  best  secured  by 
making  the  ability  to  read  one  of  these  two  lan- 
guages a  condition  of  admission  to  the  freshman 
class,  and  making  the  study  of  the  other,  with  the 
express  aim  of  learning  to  read  it,  compulsory 
during  freshman  and  sophomore  years. 


At  the  PHmADELPHiA  meeting  of  teachers  of 
preparatory  schools,  of  which  we  print  an  account 
elsewhere.  President  Magill  of  Swarthmore  college 
made  an  acute  comment  on  Professor  Jameses 
paper  on  the  professional  training  of  teachers.  He 
said  that  chairs  of  pedagogy  in  the  colleges  would 
not  be  of  much  avail  if  women,  who  are  generally 
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excluded  from  the  colleges,  are  to  form  as  large  a 
proportion  of  the  teachers  as  heretofore.  In  1880 
the  census  showed  that  154,875  of  our  227,710 
teachers  were  women,  and  the  proportion  has  not 
heen  materially  altered  since.  The  problem  is, 
how  to  train  these  female  teachers,  quite  as  much 
as  how  to  train  their  colleagues  of  the  male  sex. 
And  the  training  of  female  teachers  is  of  especial 
^importance,  because  they  are  very  generally  the 
teachers  of  primary  schools  and  kindergartens; 
and  their  pupils,  being  at  the  most  tender  and 
impressionable  age,  require  the  most  careful  at- 
tention and  training. 

Of  course,  two  ways  for  avoiding  the  difficulty 
indicated  by  President  Magill  suggest  them- 
selves. The  first,  and  the  one  that  he  probably 
had  in  mind,  is  the  opening  of  colleges  to  women 
on  equal  terms  with  men.  The  other  is  to  provide 
all  female  colleges,  training  and  normal  schools, 
with  competent  instructors  in  the  history,  theory, 
and  practice  of  education.  Tlie  former  method  is 
the  more  likely  to  arouse  opposition,  while  the 
latter  requires  the  greater  pecuniary  outlay  ;  for, 
if  a  profef>8or  is  attached  tc  a  college  already,  he 
can  just  as  easily  teach  women  as  men.  We 
fancy  that  President  Magill*8  point  is  one  that  has 
escaped  the  attention  of  most  of  our  educational 
reformers. 

The  fbessnt  8Tatu8  of  the  gymnasium  and  real- 
schule  controversy  in  Prussia  cannot  remain  long 
unchanged.  The  gymnasial  students  have  too 
many  unfair  advantages ;  and  because  of  this, 
and  despite  the  excellent  and  practical  character 
of  the  education  given  in  the  realschule,  there  are 
to-day  in  Prussia  257  gymnasia,  as  against  89  real- 
schule and  14  higher  realschule.  The  desire  to 
limit  the  military  service  of  boys  holding  certifi- 
cates from  these  schools  to  one  year,  is  the  single 
point  on  which  all  the  controversialists  agree. 
Those  who  desire  to  equalize  matters,  and  deprive 
the  gymnasia  of  their  privileges,  point,  and  forcibly 
too,  to  the  fact  tliat  only  one-fifth  of  the  pupils 
from  the  gymnasia  pursue  their  studies  any 
further,  the  rest  falling  back  to  inferior  posts,  or 
going  into  a  business  career.  Moreover,  until  the 
re-organization  of  1882,  it  was  necessary  that  a 
boy*s  path  in  life  should  be  chosen  for  him  at  the 
absurdly  youthful  age  of  nine ;  and  now,  since  the 
first  three  years  of  the  curricula  in  the  gymnasium 
and  real-gymnasium  have  been  made  identical, 
this  choice  is  only  postponed  until  the  age  of 
twelve,  still  far  too  early. 


There  are  two  ways  of  escape  from  the  difil- 
culty:  more  of  the  two  courses  may  be  made 
identical,  or  a  new  sort  of  school  shall  be  devised 
to  take  their  place.  Prevalent  opinion  favors  the 
latter  alternative,  the  idea  of  an  einheitsschule. 
Some  of  the  teachers  in  the  real-gymnasia  have 
expressed  themselves  in  favor  of  some  such  plan 
as  this.  The  school-life  should  be  unified  by  pro- 
viding, that,  after  a  preparatory  course  of  three 
or  four  years,  a  six-years*  course  shall  follow, 
made  up  of  instn^ction  in  Glerman,  religion,  draw- 
ing, arithmetic,  geometry,  history,  geography, 
and,  during  the  first  three  years,  physiography 
and  either  English  or  French ;  in  the  second  three 
years,  mathematics,  natural  science,  and  a  second 
modem  language  or  Latin,  according  to  circum- 
stances. On  completing  such  a  course  satisfac- 
torily, the  pupil  should  have  the  right  to  the  one- 
year  military  service.  Then,  after  all  this,  the 
plan  provides  for  two  parallel  courses  of  three 
years,  —  one  based  on  the  classics,  and  one  on 
modem  languages  and  science.  After  all  the 
absurd  things  that  have  been  said  in  Prussia  and 
elsewhere  on  this  subject,  it  would  be  somewhat 
of  a  surprise  to  see  so  excellent  a  plan  as  the  above 
adopted  as  the  outcome  of  it  all. 


Among  thb  various  branches  of  technical  in- 
struction that  are  coming  to  occupy  a  very  impor- 
tant place  in  our  educational  system,  instruction 
in  architecture  is  certain  to  claim  for  itself  con- 
siderable attention.  Architecture,  affording  as  it 
does  scope  for  the  exercise  of  tx)th  speculative  and 
practical  temperaments,  is  very  attractive  to  that 
numerous  class  of  minds  which  combines  imagi- 
native |>ower  with  constructive  ability.  Moreover, 
we  must  rememt>er  that  certainly  a  quarter  of  a 
million  of  buildings  are  erected  in  this  country 
every  year,  and  the  tendency  is  to  obtain  trained 
architects  to  design  them  and  superintend  their 
construction.  For  all  of  these  reasons,  informa- 
tion concerning  instruction  in  architecture  is  of 
interest  and  value.  There  are  only  four  schools 
of  architecture  in  the  United  States,  none  of  them 
long  established,  and  therefore  our  sources  of  in- 
formation concerning  methods  of  instruction  are 
limited.  But  in  a  recent  number  of  the  Sanitary 
new8,  Professor  Kicker,  of  the  chair  of  architecture 
in  the  University  of  Illinois,  has  a  paper  on  archi- 
tectural education  which  is  very  suggestive,  be- 
cause, instead  of  being  a  theoretical  dissertation, 
it  is  a  simple  account  of  how  he  conducts  the 
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work  of  his  own  department.  Professor  Ricker 
finds 4hat  his  work  naturally  subdivides  itself  into 
four  classes. 


The  first  of  these  classes  comprises  the  univer- 
sity work  proper,  consisting  of  the  methods  em- 
ployed and  the  instruction  imparted  in  the  tech- 
nical classes.     The  second  embraces  the  general 
supervision  of  the  courses  of  instruction  in  shop 
practice,  arrangement  of  course  of  study,  prob- 
lems, etc.     The  third  covers  tlje  supervision  of 
the  commercial  work  of  the  university,  compris- 
ing superintendence  of  work  and  contractors,  the 
making   of    estimates,   drawings,    specifications, 
etc.     The  fourth  is  the  supervision  of  the  blue- 
printing laboratory.     The  course  in  shop  practice 
offers  some  points  of  interest.      It  is  arranged 
throughout  on  the  Russian  system,  which  Pro- 
fessor Ricker  believes  to  be  productive  of  better 
results  than  the  Woodward  system,  which  has 
been  adopted  in  the  training-schools  of  St.  Louis 
and  Chicago.     At  the  University  of  Illinois  no 
attempt  is  made  to  compel  all  the  members  of  a 
class  to  do  each  part  of  the  work  in  exactly  the 
same  time,  for  Professor  Ricker  holds  that  practice 
and  competition  will  make  a  man  rapid  in  exe- 
cution soon  enough,  the  first  essential  being  to 
teach  him  how  to  work  in  t)ie  best  manner,  no 
matter  how  long  it  takes  him.     By  adopting  this 
system,  each  student  is  treated  as  an  individual, 
and  not  as  a  member  of  a  class ;  and  bright  and 
quick  pupils  are  not  kept  back,  nor  are  the  slow- 
er ones  urged  on  at  the  expense  of  thorough- 
ness.     Professor  Ricker*s  equipment  consists  of 
benches  and  sets  of  tools   for  twenty-four  stu- 
dents, the  maximum  number  that  he  thinks  an 
instructor  can  profitably  take  charge  of. 


Dr.  Cunninoham,  the  successor  of  the  lamented 
Principal  Tulloch  at  St.  Andre  ws,  opened  his  classes 
in  divinity  with  an  address  of  great  jwwer  and 
lucidity.  After  a  glance  at  the  past  and  a  glow- 
ing panegyric  upon  his  predecessor.  Dr.  Cunning- 
ham took  up  the  subject  of  his  chair  and  ex- 
pounded with  unusual  clearness  his  conception 
of  it.  He  said  that  at  the  outset  he  must  answer 
the  question,  '  Is  theology  a  science  ?  *  If  it  is  a 
science,  then  it  should  be  welcomed  within  every 
university,  and  taught  w^ith  the  care  bestowed 
upon  the  other  sciences;  but  if  not,  if  it  is  a 
mere  feeling  or  belief  without  any  foundation  in 
reason,  without  any  capability  of  being  reduced 


to  logical  forms,  then  it  ought  to  be  Yianished  from 
every  university  as  something  alien  to  their  spirit 
and  design.  Dr.  Cunningham  then  proceeded  to 
vindicate  for  theology  the  rank  and  title  of  a  sci- 
ence. While  it  was  largely  dependent  on  meta- 
physics, on  psychology,  on  moral  philosophy,  and 
on  anthropology,  yet  it  had  facts  of  its  own,  gath- 
ered from  both  the  material  and  mental  worlds  ; 
which  facts  can  t)e  gathered  into  a  system,  and 
reasoned  upon  in  a  scientific  way.  Tliis  being 
true,  it  follows  as  a  corollary,  the  speaker  con- 
tinued, that  theology  should  be  treated  as  a  sci- 
ence, studied  as  a  science,  and  taught  as  a  science, 
freely  and  fully  ;  not  as  a  system  of  foregone  con- 
clusions, but  as  a  subject  capable  of  advancement, 
and  therefore  to  be  looked  into,  speculated  upon, 
and  brought  into  harmony  with  the  widening 
knowledge  and  highest  thinking  of  the  age.  If 
the  chemist,  astronomer,  or  physiologist  were 
bound  to  teach  his  science  according  to  the 
beliefs  of  the  chemists,  astronomers,  or  physi- 
ologists of  a  century,  or  two  centuries,  or  ten 
centuries  ago,  his  teaching  would  be  a  laugh- 
ing-stock, and  his  chair  driven  from  the  univer- 
sity as  unworthy  of  it.  Similarly  the  professor  of 
theology  must  be  allowed  free  scope,  and  not  tied 
down  to  theology  as  it  was  taught  two  hundred 
and  fifty  years  ago.  Dr.  Cunningham's  address 
was  on  a  high  plane,  and,  if  it  is  a  fair  measure  of 
the  character  of  his  university  teaching,  the  latter 
cannot  fail  to  be  successful. 


LONGEVITY  OF  PRESIDENTS  OF  THE 
UNITED  STATES. 

Of  the  men  who  have  retired  from  the  ofiice  of 
President  of  the  United  States,  only  one  nowli^'es. 
During  the  last  year  of  Grant's  administration, 
none  at  all  were  living  ;  and  hardly  at  any  time 
within  the  memory  of  the  younger  generation 
have  more  than  two  or  three  lived  at  the  same 
time.  The  inquiry  naturally  suggests  itself, 
whether  the  men  who  have  tilled  this  office  have 
really  less  viability  than  other  men  of  their  class, 
and  especially  whether  a  comparison  with  the 
tables  of  mortality  justifies  the  conclusion  that  in 
recent  years  the  mortality  among  them  has  been 
remarkable. 

To  furnish  data  for  investigating  this  question, 
I  have  prepared  the  following  table,  shewing  the 
years  of  birth,  accession,  and  death,  of  all  the 
Presidents.  The  column  following  the  year  of 
death  shows  the  age  at  which  each  President 
assumed  his  office.    It  is  formed  by  subtracting 
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the  year  of  his  birth  from  that  of  his  accession, 
and  is  therefore  liable  to  no  error  greater  than  a 
fraction  of  a  year.  Following  this  is  the  expecta- 
tiod  of  life  at  the  epoch  of  accession  as  deduced 
from  the  *  combined  experience  *  table  of  mortali- 
ty. This  expectation  is  taken  in  the  usual  way, 
as  the  number  of  years  after  which  it  would  be  an 
even  chance  whether  the  indiyidual  was  living  or 
deed.  Although  this  is  not  a  mathematically  rigor- 
ous definition,  yet  in  the  case  under  consideration 
it  differs  from  the  rigorous  one  only  by  an  amount 
too  small  to  be  worth  consideration.  Following 
this  is  given  the  number  of  years  which  the  in- 
cumbent actually  survived  after  entering  upon  the 
duties  of  his  office. 


Washington . 
Adama,  J  — 
Jefferson — 

Madison 

Monroe 

Adams,  J.  (^. 

Jackson  

Van  Buren.. 
Harrison  — 

Tyler 

Polk 

Taylor 

Fillmore 

Pierce 

Buchanan.. . . 

Lincoln 

Johnson. 

Grant. 

Hayes 

Oarfleld 

Arthur. 


17SS 
1785 
1748 
1761 
1758 
1787 
1767 
1788 
1778 
1790 
1795 
17H4 
IHOO 
1801 
1791 
1809 
1808 
182S 
1889 
1881 
1880 


1789 
1797 
1801 
1809 
1817 
18S5 
18S)9 
1887 
1M1 
IHll 
1846 
1HI9 
1850 

iwm 

,  1857 
'  1861 
1866 
1869 
;  1877 
'  1881 
I  1881 


± 

Years  of 

i 

life. 

16 

1 

1799 

57 

10 

1886 

68 

18 

89 

1896 

58   1 

16 

85 

'  1886 

68 

16 

87 

1  1881 

69 

14 

14 

'  1«8 

68 

15 

88 

1  1M6 

68 

18 

16 

'  1868 

65 

17 

85 

1811 

68 

9 

0 

1889 

61 

80 

81 

1849 

50 

81 

4 

1850 

65 

11 

1 

'  1874 

60 

81 

M 

;  1869 

49 

9i 

16 

1868 

66 

10 

11 

1  1865 

68 

80 

4 

1K76 

1   57 

16 

10 

1886 

47 

38 

16 

I 

66 

— 

— 

'  1881 

60 

81 

0 

1886 

51 

80 

6 

Omitting  the  only  living  ex-President,  and 
taking  the  sums  of  the  ex|)ected  aud  of  the  actual 
years  of  life  in  the  case  of  all  the  others,  we  find 
them  to  be :  — 

Total  years  to  have  been  expected  .     381 
Actual  years  of  life 281 

If  we  omit  the  two  abnormal  cases  in  which  a 
President  died  by  assassination,  the  result  will 
stand  :  — 

Years  to  have  been  expected  .     .     .     289 
Actual  years 277 

If  we  reasoned  from  this  general  result  alone, 
we  should  conclude  that  Presidents  w*ere  not,  as  a 
class,  less  viable  than  the  average  of  other  men, 
since  the  difference  of  twelve  years  between  the 
actual  and  expected  sum  total  of  life  might  well 
be  the  result  of  chance.  But  a  more  minute 
analysis  of  the  table  will  show  a  feature  which, 
taken  in  connection  with  the  historical  facts,  pre- 
vents us  from  disposing  of  the  subject  in  this 


summary  way.  Of  the  eight  Presidents  up  to 
Van  Buren  inclusive,  all  but  one  lived  out  the  full 
term  of  life  allotted  them  by  the  tables,  the  single 
exception  being  Washington.  On  the  other  hand, 
of  the  thirteen  men  who  have  held  the  office  since 
Van  Buren,  all  but  four  have  died  before  living 
out  their  allotted  term.  This  fact  raises  the  ques- 
tion whether  we  can  attribute  these  premature 
deaths  to  the  more  arduous  nature  of  the  duties 
which  the  President  is  now  called  upon  to  per- 
form. From  this  point  of  view,  the  dividing  line 
would  not  be  between  Van  Buren  and  Harrison, 
but  rather  between  John  Quincy  Adams  and 
Jackson,  because  it  was  under  the  latter  that  the 
change  in  question  took  place.  Perhaps  we  ought 
to  introduce  a  third  epoch  with  the  civil  war. 
Making  such  a  division,  and  omitting  the  eases  of 
Lincoln  and  Garfield,  the  exhibit,  which  seems  to 
show  a  total  deficit  of  58  years  since  Jackson, 
stands  thus :  — 


Washington  to  Adams 
Jackson  to  Buchanan 
Johnson  to  Arthur 


Expected  Actual 

year».  yeara, 

.,      87  128 

.     148  118 

59  81 


Notwithstanding  the  color  thus  given  to  the 
view  that  the  modem  President  is  liable  to  be 
broken  down  by  the  duties  of  his  office,  it  must  be 
considered,  that,  taking  these  numbers  as  they 
stand,  the  number  of  cases  is  too  small  to  sustain 
such  a  conclusion.  There  is,  however,  another 
circumstance  to  be  considered.  It  is  a  well- 
known  fact  that  the  tabular  expectation  of 
life  has  been  considerably  exceeded  in  the  general 
average  of  men  who,  during  the  present  genera- 
tion, have  insured  their  lives.  How  great  the  in- 
crease is,  cannot  at  present  be  exactly  stated,  but 
I  do  not  think  that  it  is  less  than  one-fourth.  It 
will  also,  I  think,  be  conceded  that  all  who  have 
acceded  to  the  presidency  have  been  men  with 
good  insurable  lives.  If,  now,  we  increase  the 
expectation  of  life  by  one-fourth  in  the  last  two 
lines  above,  we  shall  have  a  decidedly  greater  dis- 
crepancy :  namely,  expected  years,  252  ;  actual 
yearn,  149.  If  it  were  allowable  to  include  the 
cases  of  Lincoln  and  Garfield,  which  are  omitted 
in  this  comparison,  the  discrepancy  would  be 
greatly  increased. 

While  the  danger  of  assassination  has  undoubt- 
edly been  greatly  lessened  by  the  deserved  fate 
which  the  two  assassins  of  Presidents  met,  I  do 
not  think  we  can  consider  it  as  a  vanishing  quan- 
tity. I  think  assassination  should  be  regarded  as 
a  real  danger  to  which  a  President  is  subject,  and 
that  a  prudent  life-insurance  coni|)any  would  con- 
sider that  fact  in  deciding  upon  an  application  for 
insurance. 
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Since,  even  when  we  admit  the  case  of  assassi- 
nation, there  is  a  large  falling-off  in  the  years  of 
life,  the  question  presents  itself,  whether  this  is 
due  mainly  or  wholly  to  the  arduous  character  of 
the  duty  which  the  President^is  called  upon  to 
perform.  Of  course  it  is  impossible  to  answer  this 
question  from  statistics :  in  fact,  it  must  be  ad- 
mitted that  the  above  summary  does  not  prove 
the  diminished  viability  of  the  class  under  con- 
sideration to  any  greater  extent  than  to  render  it 
somewhat  probable.  Statistics  can  at  the  present 
stage  do  nothing  more  than  disprove  or  substantiate 
a  priori  conclusions  from  physiological  considera- 
tionti.  If  we  eliminate  from  the  statistical  results 
the  probable  effect  of  the  lack  of  out-door  recrea- 
tion, as  well  as  the  lack  of  incentive  to  adopt  that 
regimen  best  suited  to  a  sedentary  life,  we  shall 
probably  find  no  such  discrepancy  as  would  justify 
the  view  that  a  President  is  liable  to  die  from 
the  arduous  character  of  his  duties.  S.  N. 


THE  SCHOOLMASTERS'    CONVENTION   AT 

PHILADELPHIA. 

In  answer  to  a  call  issued  by  the  heads  of 
prominent  preparatory  schools  in  or  near  Phila- 
delphia, more  than  one  hundred  teachers  engaged 
in  preparing  boys  for  college  assembled  on  Nov. 
26  in  the  building  of  the  University  of  Pennsyl- 
vania at  Philadelphia.  The  address  of  welcome 
was  given  by  Dr.  Pepper,  provost  of  the  univer- 
sity, who  laid  great  stress  on  the  waste  of  time 
and  energy  caused  by  the  sudden  break  between 
school  and  college.  He  said  that  to  devise  means 
to  fill  up  this  gap,  and  make  the  preparatory 
school  an  organic  part  of  the  education  that  ends 
in  the  college  or  university,  was  the  object  of  the 
convention. 

Professor  James  of  the  University  of  Pennsyl- 
vania made  a  strong  plea  for  the  technical  educa- 
tion of  teachers.  The  teacher's  position  should 
be  considered  as  an  end  in  itself,  not  as  a  stepping- 
stone  to  more  permanent  employment.  In  Qer- 
many  this  requirement  was  fully  recognized. 
There,  with  few  exceptions,  the  teachers  have 
received  a  technical  training,  the  result  of  which 
was  to  give  them  not  only  some  information  which 
they  could  impart  to  their  pupils,  but  also  some 
knowledge  of  how  to  impart  it.  They  are  ac- 
quainted with  the  history  of  education,  know 
something  of  the  long  line  of  thought  of  which 
they  form  a  link,  are  taught  what  their  place  in 
the  existing  educational  system  is  and  how  they 
can  best  fill  it.  The  one  method  and  the  best 
method  of  elevating  the  teaching  in  this  country 
is  to  make  teaching  a  real  and  an  honorable  pro- 
fession.    For  this  purpose  the  teachers  must  be 


trained  to  be  teachers,  and  an  essential  part  of  this 
training  is  the  study  of  educational  history  and 
systems. 

Mr.  MacAlister,  superintendent  of  public  schools 
of  Philadelphia,  warmly  upheld  Professor  James's 
position,  and  testified  as  a  man  of  practical  ex- 
perience to  the  value  and  efficiency  of  the  study 
of  pedagogy  as  a  science. 

At  the  session  on  Nov.  27,  Professor  West  of 
Princeton  college  presented  an  admirable  paper 
on  the  question,  'How  to  improve  our  classical 
training.'  The  classics  have  just  survived  a  se- 
vere attack,  and  for  the  time  being  there  is  peace ; 
but  a  second  attack  is  sure  to  come,  and  the 
problem  is  to  take  such  steps  as  will  enable  an 
effective  answer  to  be  made  to  it.  To  do  this,  we 
must  improve  the  teaching  of  the  classics.  The 
classics  are  attacked  because  they  are  poorly 
taught.  There  is  no  method,  or  at  least  no 
rational  one.  In  order  to  get  a  rational  and 
elastic  though  definite  method,  it  is  nece.«sary  to 
consider  the  nature  of  classical  study,  the  con- 
dition of  the  student,  and  the  end  to  be  gained. 
The  problem  of  teaching  the  classics  is  a  unique 
one  :  there  is  more  in  it  than  the  language  drill, 
more  than  the  compliance  with  the  requisites  of  a 
liberal  education.  It  includes  nothing  lees  than 
the  opening  up  of  a  new  world  :  it  is  an  embodi- 
ment not  only  of  Greek  and  Roman  history,  but 
of  the  national  history  of  Greek  and  Roman 
thought.  The  end  of  classical  training  is  to  en- 
able the  student  to  feel  at  home  in  this  world,  and 
to  appreciate  it.  To  do  this,  no  doubt  a  certain 
amount  of  literature  must  be  sacrificed  and  dis- 
sected in  acquiring  the  technique.  But  that  is 
simply  preparatory  :  when  it  is  over,  then  the 
real  study  of  the  classics  begins.  The  main  diffi- 
culty in  realizing  this  method  of  teaching  the 
classics  is  the  lack  of  teachers  who  really  know 
them.  Teachers  trained  as  teachers,  and  trained 
as  classical  scholars  (not  necessarily  as  philolo- 
gians),  would  soon  show  the  real  educational  value 
of  classical  study,  and  give  the  best  possible  an- 
swer to  those  who  question  its  usefulness. 

The  next  session  was  held  at  Haverford  college, 
and  was  devoted  to  the  discussion  of  the  relation 
of  the  fitting  schools  to  the  colleges.  The  dis- 
cussion was  quite  a  general  one,  and  included  the 
questions  of  admitting  to  college  on  certificate 
from  the  heads  of  schools ;  the  advisability  of  hav- 
ing a  preliminary  examination  a  year  before 
entrance  on  elementary  subjects ;  the  uselessness 
of  petty  conditions,  and  the  abuses  of  this  method 
of  admittance ;  and  the  necessity  of  recogniidng 
the  various  interests  of  candidates  in  the  entrance 
examinations.  The  discussion  showed  how  gen- 
erally the  faults  of  our  college  Gfystem  are  felt  by 
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the  Bchoolmaflten,  and  how  anzioua  they  are  for 
changes  to  be  made. 

A  ooDStitution  was  adopted  by  the  teachers 
present,  and  it  was  decided  to  hold  quarterly 
meetings.  The  Rev.  Dr.  Robins  was  elected 
president,  and  Mr.  George  F.   Martin,  secretary. 

The  meeting  was  eminently  satisfactory,  and 
the  organization  lias  come  to  fill  a  real  want  in 
our  educational  system. 


PHYSICAL  EDUCATION. 

The  American  association  for  the  advancement 
of  physical  education  held  its  second  annual  meet- 
ing at  the  Adelphi  academy,  Brooklyn,  on  Nov. 
26.  This  association  was  organized  one  year  ago 
under  the  auspices  of  such  well-known  men  as 
Professor  Hitchcock  of  Amherst,  Dr.  D.  A.  Sar- 
gent of  Harvard,  Dr.  Hart  well  of  Johns  Hopkins, 
Mr.  William  Blaikie,  and  others.  By  the  terms 
of  its  constitution,  it  consists  of  active  members 
who  are  directly  engaged  in  physical  education, 
of  associate  members  including  all  who  are  inter- 
ested in  the  cause  of  physical  education,  and 
desire  to  be  associated  with  the  society,  and  of 
honorary  members,  who  shall  be  well  known  as 
patrons  of  the  cause  of  physical  education.  Its 
membership  is  nearly  one  hundred,  and  is  con- 
stantly and  largely  increasing.  The  general  in- 
terest which  it  has  aroused  is  shown  by  the  fact 
that  delegations  from  various  societies  throughout 
the  west,  including  St.  Louis  and  Milwaukee, 
were  present,  and  took  an  active  part  in  the  pro- 
ceedings. At  the  opening  of  the  seraion,  Mr. 
Charles  Pratt  read  an  address  of  welcome,  in 
which  he  said  that  the  ten  thousand  teachers  of 
New  York  and  Brooklyn  had  one  of  the  most 
magnificent  promenades  in  the  world,  and  that, 
if  they  would  walk  the  length  of  the  Brooklyn 
bridge  both  ways  every  day,  their  health  would 
be  much  benefited.  He  would  have  every  one 
sign  a  pledge  that  he  would  solemnly  observe  all 
the  laws  of  health,  and  do  what  he  could  to  lead 
others  to  do  the  same.  He  believes  that  if  each 
individual  should  take  proper  care  of  himself,  no{ 
only  in  matters  of  exercise,  but  in  other  respects, 
the  work  done  in  five  hours  would  be  of  more 
value  than  that  now  done  in  ten.  Prof.  £.  Hitch- 
cock of  Amherst  college  followed  with  a  paper  on 
'  The  need  of  anthropometry  in  physical  training.* 
FYom  the  earliest  times  an  effort  had  been  made 
to  establish  some  foundation  upon  which  observa- 
tions could  be  scientifically  made.  Such  an  at- 
tempt could  be  traced  back  to  India.  The  same 
was  true  of  the  Greeks.  Thus  we  have  the  vari- 
ous systems,  some  regarding  one  foot  of  the 
height  as  a  standard,  and  others  the  length  of 
the  hand  and  the  vertebrae.      The  basis  of  all 


must  be  a  knowledge  of  the  human  body,  what 
it  can  do,  its  various  temperaments,  and  how  it 
can  be  kept  up  to  the  most  perfect  condition. 
The  largest  men  are  not  necessarily  the  men  who 
can  endure  the  most  fatigue,  or  who  best  resist 
disease.  Into  the  problem  many  things  enter,  — 
the  pedigree,  including  parents  and  grand-par- 
ents ;  did  they  ]i%'e  to  old  age,  and  did  they  die 
of  disease  or  accident?  what  is  the  condition  of 
the  individual's  heart?  of  his  lungs,  his  eyes,  his 
ears?  It  is  a  very  difficult  matter  to  ascertain 
just  what  a  typical  or  ideal  man  should  be,  and 
therefore  it  is  difficult  to  select  a  standard  of 
comparison.  The  author  thinks,  however,  that 
the  height  of  individuals  is  the  best  basis,  and 
would  suggest  a  centimetre  or  one-half  inch  as  the 
unit  for  cliarts  of  anthropometry.  At  Amherst 
accurate  measurements  are  taken  of  each  student 
who  enters  college  ;  and  these  are  repeated  occa- 
sionally, so  that  now  there  are  records  of  one  thou- 
sand students.  It  is  the  practice  at  this  institu- 
tion to  examine  each  man  with  great  care,  and  to 
advise  him  as  to  the  exercise  which  he  should 
take.  Professor  Hitchcock,  in  closing,  said  that 
every  instructor  should  take  such  measurements, 
and  be  satisfied  with  simply  recording  them.  The 
data  which  we  have  now  are  very  crude  and  in- 
complete, and  no  deductions  can  be  made  from 
them.  We  must  continue  our  observations  as  op- 
portunity offers ;  and,  though  we  may  not  live  to 
obtain  much  that  is  practical  from  them,  let 
us  nevertheless  do  our  work  accurately  and 
well,  that  succeeding  generations  may  profit 
from  what  we  have  done.  The  next  paper  on 
the  programme  was  *  The  physiology  of  exercise,* 
by  E.  M.  Hartwell  of  Johns  Hopkins  university. 
Dr.  Hartwell  laid  great  stress  on  the  point  that 
exercise  had  more  in  view  than  the  simple  devel- 
opment of  muscle.  While  this  was  in  a  sense  im- 
portant, it  was  only  half  the  truth.  Proper  exer- 
cise trains  the  nerve-centres,  the  brain  and  the 
spinal  cord,  as  well  as  the  muscles.  And  this  is 
exceedingly  important,  and  should  never  be  lost 
sight  of.  The  following  papers  were  read  at  the 
afternoon  session :  Physical  training  of  public 
school  children,  by  W.  0.  Joslin  of  Staten  Island 
academy  ;  Educational  gymnastics,  by  Prof.  Carl 
Betz  of  Kansas  City,  Mo. ;  German  system  of 
training  teachers  at  the  Milwaukee  normal 
school,  by  C.  G.  Rathmann,  St.  Louis,  Mo.  ;  and 
Physical  training  from  a  medical  stand-iK)int,  by 
A.  M.  Starkloff,  president  N.  A.  Tumerbund,  St. 
Louis,  Mo.  Very  interesting  exhibitions  of  gym- 
nastics were  given  by  classes  from  the  Brooklyn 
normal  school  of  physical  training,  the  tumve- 
reins  of  New  York  and  Brooklyn,  and  the  Adelphi 
academy. 
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OEOORAPHICAL  NEWS, 

M.  deLesseps,  on  his  arrival  at  Paris,  reiterated 
the  assertion  that  the  Panama  canal  will  be  opened 
m  1889,  <<even  if  the  most  difficult  part  of  the 
cutting  is  not  then  complete."  He  added,  that  the 
portion  then  navigable  will  demonstrate  that  the 
original  calculations  were  well  founded. 

The  latest  rumors  about  the  Kongo  are,  that  the 
station  at  Stanley  Falls  (the  highest  station  estab- 
lished by  Stanley)  has  been  al^ndoned,  owing  to 
the  continued  hostility  of  the  Arab  slave-traders. 

English  capitalists  having  definitely  decided  to 
have  nothing  to  do  with  the  proposed  Kongo 
railway,  it  is  stated  that  a  committee  has  been 
formed  in  Brussels  to  proceed  to  the  Kongo  and 
decide  upon  the  feasibility  of  the  project  on  the 
spot. 

There  are  so  many  travellers  now  exploring  the 
central  portion  of  Asia,  that  it  is  extremely  diffi- 
cult to  keep  track  of  them.  Dr.  Radde  arrived  at 
Sarakhs  on  the  22d  of  July,  after  a  successful 
journey  through  the  now  familiar  regions  of  Merv, 
Penjdeh,  Meruchak,  ZulQkar,  Askabad.  Thence 
he  repaired  to  Tiflis,  where  he  arrived  in  the  early 
part  of  Septeml>er.  As  might  have  been  expected, 
he  suffered  severely  from  the  heat. 

Two  Frenchmen,  MM.  Capus  and  Bonvalot, 
traversed  a  portion  of  the  same  ground,  spending 
a  whole  month  in  Merv.  They  reported  the  mov- 
ing sand-hills,  or  '  Barchaus,"  to  be  great  obstacles 
to  the  construction  of  the  Transcaspian  railway. 
Their  intention,  when  last  heard  from,  was  to 
search  for  a  route  to  Balkh  via  the  Amu-Daria. 
Thence  they  would  attempt  to  reach  Kafiristan 
over  the  Hindu  Kush,  hoping  to  find  a  pass  free 
from  snow,  notwithstanding  the  lateness  of  the 
season.  Tliey  have  since  been  captured  by  the 
Afghans,  and  are  now  in  close  confinement. 

There  is  a  clear  and  valuable  account  of  the 
recent  troubled  in  Afghanistan,  from  a  Itussian 
point  of  view,  in  the  London  Times  for  Nov.  1  and 
12.  This  purports  to  be  a  translation  of  a  synopsis 
of  a  Russian  *  blue-book.'  It  appeared  originally 
in  the  Journal  de  St,  Petersbourg, 

The  officers  in  charge  of  the  Indian  survey  have 
already  surveyed  Burma  from  Mandalay  south- 
ward along  the  Irawaddy  as  far  as  Pagan.  It  is 
probable  that  a  rough  sketch-map  of  upper  Burma 
on  a  quarter-inch  scale  will  be  published  before 
long. 

Among  recent  school-maps  we  note  *  The  Brit- 
ish empire  on  a  uniform  scale  of  107  geographical 
miles  to  an  inch,'  by  William  Shaw  (London, 
Philip  cfc  Son),  Naturally  the  most  extensive 
limits  have  been  assigned  to  the  British  posses- 
sions ;  and  this  in  some  csises,  as  in  Africa,  to  the 
great  injury  of   other   colonial    powers.    Alto- 


gether, the  map,  though  useful,  reflects  scant 
credit  on  its  author. 

A  good  statement  of  the  present  condition  of 
the  British  colonies,  from  the  side  of  the  colonies 
themselves,  is  *  Her  majesty's  colonies  :  a  series  of 
original  papers  issued  under  the  authority  of  the 
royal  commission.'  The  introduction  is  by  Seeley, 
whose  'Expansion  of  Elngland'  has  introduced 
him  to  a  host  of  readers. 

Determined  to  be  up  with  the  times,  the  geogra- 
phers of  Australasia  have  formed  a  geographical 
society,  which  has  flourished  so  luxuriantly  that  a 
branch  society,  restricted  to  South  Australia.  ha» 
already  put  forth  its  first  volume  of  Proceedings. 


THE  TRAINING  OF  THE  MEMORY. 

Systems  of  mnemonics  are  exceedingly  numer- 
ous, and  the  number  of  persons  who  have  dis- 
covered *<the  quickest  and  best  way  to  acquire  a 
perfect  memory"  is  legion.      Every  once  in  a 
while  some  new  and  absurd  book  on  the  training 
of  the  memory  is  foisted  upon  the  public,  and 
each  has  its  dupes.     The  trouble  with  them  all  is 
the  same,  —  ignorance  of  the  physiological  con- 
ditions of  memory,  and  a  very  inaccurate  ac- 
quaintance with  psychology.     Therefore  we  must 
plead    guilty    to    the    possession  of  a  prejudice 
against  any  book  on  the  education  of  the  memory. 
It  was  with  this  prejudice  that  we  took  up  Dr. 
Holbrook's  little  book;*   but   the  perusal  of  the 
preface  and  the  introductory  sections  alone  proved 
that  for  once  at  least  a  prejudice  against  books  on 
training  the  memory  was  unfounded.     Dr.  Hol- 
brook  writes  with  a  physiological  and  psychologi- 
cal knowledge  of  his  subject,  and  he  treats  it  in  a 
plain,  straightforward,  common-sense  way.   After 
showing  the  physiological  basis  of  memory,  he 
draws  the  practical  conclusion  that  robust  health, 
a  well-nourished  brain,  and  a  healthy  nervous 
system  are  the  normal  physiological  conditions  of 
a  good  memory.    The   psychological  conditions 
are  strict  attention  to  sensory  impressions,  repeti- 
tions of  them,  and  the  formation  of  chains  of 
association  for  them.     The  value  of  association 
may  be  tested  by  any  one  who  is  foolish  enough 
to  doubt  it,  by  making  the  test  given  by  Dr.  Hol- 
brook  on  p.  113,  quoted  from  Dr.  Pick's  work  on 
training  the  memory.     We  ourselves  have  tried  it 
with  several  persons,  and  found  it  a  most  excellent 
and  practical  illustration.   The  practice  of  making 
notes  of  important  matters  is  adverted  to  and 
commended,  even  if  the  notes  are  at  once  thrown 
away,  because  the  process  of  writing  the  fact, 
name,  or  date  down  increases  our  attention  to  it» 

1  How  to  gtrengthen  the  memory.     By  H.  L.  Holbbook» 
ILD.    New  York,  flbl6roolB,  1888.    ISf*. 
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and  deepens  the  oriijinnal  senBe-impression.  Dr. 
Holbrook  gives  wholesome  advice  to  persons  of 
weak  memories,  and  shows  how  such  may  be 
trained  to  become  very  retentive  and  accurate. 
A  few  judicious  paragraphs  are  given  on  the  art 
of  forgetting,  instruction  in  which  is  quite  as 
necessary  for  that  class  of  persons  who  insist  on 
overloading  their  memories  with  all  sorts  of 
mental  rubbish,  as  is  instruction  in  remembering 
for  those  minds  which  seem  to  retain  nothing. 


LONDON  LETTER, 

An  interesting  discovery  has  very  recently  been 
made  in  the  direct  line  between  Pompeii  and 
Nocera.  The  digging  of  a  well  in  a  vineyard  re- 
vealed the  existence  of  a  street  of  tombs,  about 
one  thousand  f^t  east  of  the  amphitheatre  of 
Pompeii,  [f  the  whole  street  is  as  closely  lined 
with  tombs  as  is  the  portion  laid  bare,  it  will  be 
one  of  the  most  important  discoveries  lately  made 
in  that  part  of  the  world ;  but  unfortunately 
money  is  wanting,  so  that  the  excavation  is  going 
on  very  slowly.  Most  of  the  tombs  are  covered 
with  rude  inscriptions  painted  in  red,  many  of 
them  l)eing  of  the  nature  of  advertisc^ments,  the 
tombs  thus  8er\'ing  the  purpose  of  a  newspaper 
along  the  niuch-fre(|uentei  nwid.  The  exact  date 
has  not  yet  been  accurately  as(*ertaine<l,  but  they 
probably  bi'lon^  to  the  i>eriods  of  Julius  Caesar 
and  Til>erius.  A  contrast  may  U*  drawn  U'tween 
the  condition  of  Poui|)eii  and  that  of  Pfr^amon, 
which,  although  double  the  size  of  Pomiteii,  has, 
thanks  to  the  energy  of  the  PruHsiun  government, 
been  laid  clesir  within  eight  years.  In  the  latter, 
beautiful,  finely  {>ainte(l  Ptatues,  votive  olferings 
to  Athena,  and  t)elonging  to  the  sixth  century 
B.C.,  have  been  found  burie<l  in  the  earth,  and 
literally  forming  the  foundation  of  the  houses 
alK>ve.  Their  style  of  art  is  one  hitherto  not  sup- 
posed possible  at  so  remote  a  period,  and  they 
cause  Pom])eii  to  appt^ar  quite  modem. 

The  discovery  of  an  aqueduct  which  proliably 
dates  l)ack  to  the  time  of  King  Solomon  is  re- 
ported from  Jerusalem,  and  it  in  rontidently  an- 
ticipated that  the  further  excavation  of  it  will 
bring  to  light  some  extremely  interesting  and 
valuable  insc'riptions. 

The  following  particulars  with  regard  to  the 
Severn  tunnel,  which  shortens  the  distance  he- 
tween  the  South  Wales  coal-tield  and  the  south 
and  wi^st  of  England,  and  which  was  opened 
yesterday  for  (mssenger  traffic,  may  \ye  of  interest. 
The  first  80<1  was  tiunefl  in  March,  1878.  The 
length  of  the  tunnel  is  7,864  yards,  or  4^  miles,  of 
which  %{  miles  are  under  the  river-bed,  with  a 
minimum  *  cover  *  of  45  feet,  and  a  maximum  of 


100;  all  this  portion  being  bored  through  hard 
sandstone,  conglomerate,  and  red  marl,  and  cost- 
ing roughly  £100  per  yard.  The  works  have  been 
flooded  by  land-springs  four  times,  and  the  total 
cost  is  about  two  millions  sterling.  Tlie  tunnel 
10  lined  throughout  with  vitrified  brick,  set  in 
about  three  feet  thickness  of  cement. 

It  is  announced  to-day  that  Pn)feHSor  RQcker, 
F.R.8.,  has  been  appointed  by  the  lord  president 
of  the  council  to  the  profeecorship  of  physics  in 
the  Normal  school  of  science,  and  Rojal  school  of 
mines.  South  Kensington,  London,  made  vacant 
by  the  death  of  Professor  Guthrie,  F.R.S.  The 
friends  of  the  latter  will  regret  to  learn  that  his 
widow  and  family  are  but  ill  provided  for,  in  con- 
sequence of  the  numerous  family  claims  upon 
him  during  his  life,  and  it  is  probable  that  the 
Physical  society  of  London  will  start  a  fund  on 
their  behalf.  Professor  ROcker  was,  imtil  re- 
cently, professor  of  i)hvsics  at  the  Yorkshire  col- 
lege, Leeds,  after  which  he  un$«ucceesru11y  con- 
tested a  parliamentary  election  for  that  city. 

The  reading  and  discussion  of  Mr.  Gisl)ert 
Kapp*s  paper  on  the  *  Predetermination  of  dyna- 
mo characteristics  *  have  occupied  three  evenings 
(one  a  special  and  extra  meeting)  at  the  Society  of 
telegraph  engineers  and  electricians.  The  papier 
dealt  with  the  construc*tion  l)eforehand  of  what 
may  be  called  the  *  idle  *  characteristic  curve  of 
dynamos  ;  and  the  discussion  turned  in  great  i>art 
upon  the  questions  of  magnetic  resistance,  and 
especially  of  air  resistance,  as  well  as  on  the  anal- 
ogy lietween  the  electric  and  magnetic  circuits. 
Before  commencing  his  {)a|>er,  Mr.  Kapp  stated 
that  only  two  days  previously  he  had  found  that 
many  of  his  i)oints  had  lK*pn  anti(*i|mted  in  a  pa- 
per on  dynamo-electric  machinery,  by  Dr.  J.  and 
Dr.  E.  Hopkinson,  com ninn legated  to  the  Royal 
s<xiety  in  May  last,  but  which  had  only  just  been 
published.  It  is  greatly  to  l)e  regretted  that  the 
routine  of  the  Royal  society  prevents  an  earlier 
publication  of  im]K)rtant  scientitic  pai>er8  which 
have  a  direct  bearing  upon  industrial  progress. 

One  result  of  the  more  extended  adoption  of 
the  electric  light  in  public  buildings  in  London  is 
a  notable  increase  in  the  number  of  winter  exhi- 
bitions of  pictures.  Nearly  all  artistic  societies  of 
any  importanc*e  now  hold  their  '  winter  exhibi- 
tions* with  as  great  regularity  as  the  summer 
ones,  which  open  in  May.  The  electric  lighting 
of  the  Orosvenor  gallery,  due  chiefly  to  Sir  Coutts 
Lindsay,  first  demonstrateil  the  advantages  which 
were  thus  obtainable. 

The  disinfection  of  articles  of  clothing,  and  of 
dwellings,  after  infectious  ailments,  is  admittedly 
one  of  the  most  important  duties  which  attends 
the  work  of  preventing  disease.    A  recent  report 
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of  the  medical  officer  of  the  local  goverDment 
board  presents  the  entire  question  of  the  destruc- 
tion of  germ-life  in  a  new  aspect,  including,  as  it 
does,  a  memoir  on  disinfection  by  heat,  from  the 
pen  of  Dr.  Parsons.  The  degree  of  dry  heat 
necessary  to  kill  the  germs  of  diseases  well  known 
to  be  infectious  was  first  investigated.  The 
bacilli  of  splenic-fever,  for  example,  were  killed  by 
exposure  for  five  minutes  in  a  dry  heat  varying 
from  212"  to  218^  F.  but  their  aporee  did  not  yield 
to  two  hours  at  220*^.  One  hour  at  245<>,  and  four 
hours  at  220**,  achieved  the  result.  Some  very  re- 
markable practical  instances  are  given  of  the  diffi- 
culty with  which  dry  heat  penetrates  such  articles 
as  bedding,  blankets,  and  pillows.  For  example : 
a  thermometer  enveloped  in  a  roll  of  flannel, 
placed  in  a  hot-air  bath  at  212^,  only  registered 
180^  at  the  end  of  one  hour !  Dr.  Parsons  demon- 
strated by  numerous  experiments  that  steam  at 
or  above  212**  possesses  a  very  much  greater 
power  of  penetration  and  disinfection  than  dry 
heat,  and  that,  where  actual  steam  cannot  be  em- 
ployed, moistening  the  air  of  the  heated  chamber 
materially  reduces  the  time  required  for  efficient 
disinfection.  Apparatus  for  thus  treating  the 
clothes,  etc.,  of  the  nick  poor  ought  to  be  a  feature 
of  the  municipal  arrangements  of  every  city. 

The  sewage  discussion  (started  by  Dr.  Meymolt 
Tidy's  paper,  alluded  to  in  this  correspondence 
in  the  summer)  was  continued,  but  not  concluded, 
last  night.  Dr.  Alfred  Carpenter  made  a  very 
strong  speech  in  favor  of  irrigation,  pointing  out 
that  the  milk  obtained  from  the  sewage  farm  at 
Croydon  was  consumed  with  perfect  safety.  On 
the  question  of  standards,  a  decided  opinion  was 
expressed,  that  these  constant  discussions  of 
•chemists  would  befoie  long  lead  to  a  complicated 
formula,  which  would  k)ecome  a  standard  in  a 
particular  case. 

A  curious  discussion,  which  attracts  a  good 
deal  of  attention,  is  now  going  on  upon  the  use 
of  boracic  (or  boric)  acid  for  the  curing  of  fish.  It 
is  being  largely  employed  by  the  Norwegians  ;  and 
the  result  is,  that  Scandinavian  herrings  are  to 
some  extent  superseding  the  Scotch  produce  in 
the  English  market.  Opinion  is  largely  divided 
upon  its  toxic  properties,  in  repeated  small  doses, 
and  the  whole  matter  is  so  new,  that  experientia 
docet  will  hardly  avail.  The  first  observation  of 
the  preservative  power  of  alkaline  borates  is  said 
to  have  been  made  in  the  case  of  a  dead  horse  in 
southern  California.  W. 

London,  Dec.  2. 


Hubert  Herkomer,  Slade  professor  of  art  at 
Oxford  university,  proposfes  to  paint  before  his 
classes  as  a  means  of  instruction. 


NOTES  AND  NEWS, 

In  referring  to  the  work  of  the  appropriation 
committee  recently  on  the  floor  of  congress,  Mr. 
Long  from  Massachusetts  remarked  that  **it 
ought  to  be  said  in  justice  that  the  coast  survey 
is  in  a  condition  of  suspension,  owing  to  the  im- 
accountable,  and,  I  think,  culpable  neglect  of  the 
President  to  appoint  a  man  of  scientific  attain- 
ment at  its  head.  The  committee  on  appropri- 
ations have  some  reason  for  saying  that  they  do 
not  feel  like  giving  full  weight  to  the  recom- 
mendation of  a  superintendent,  unless  that  super- 
intendent be  a  man  of  scientific  acquirements. 
The  erentleman  who  is  at  the  head  of  it  —  an 
estimable  man,  who  is  doing  the  best  he  can,  and  is 
to  be  credited  for  what  he  has  done  —  Lb  not  and 
does  not  pretend  to  be  a  man  of  any  fitness  or  any 
training  for  the  place.  He  would  frankly  say,  I 
have  no  doubt,  that  ho  regards  himself  merely  as 
a  locum  tenenSf  and  is  ready  to  give  it  iip  when- 
ever the  President  will  select  the  proper  man. 
And  yet  for  nearly  two  years  the  President  of  the 
United  States,  turning  a  deaf  ear  to  the  demands 
of  science  and  commerce,  retuses  to  fill  this'  post, 
for  which  there  is  no  lack  of  worthy  material, 
and  is  making  this  coast  survey  the  sport  almost 
of  public  opinion.  ** 

—  The  recent  death  of  Paul  Bert,  and  the  pub- 
lication of  a  new  edition  (Philadelphia,  Lippincott) 
of  his  *  First  steps  in  scientific  knowledge,*  are 
amply  sufficient  reasons  for  calling  further  atten- 
tion to  that  admirable  little  book.  Its  phenome- 
nal sale  in  France,  and  the  large  sale  of  the  Eng- 
lish edition,  apart  from  the  intrinsic  excellence  of 
the  book  itself,  warrant  us  in  predicting  the 
great  success  of  the  edition  prepared  for  American 
schools  by  Prof.  William  H.  Greene  of  Philadel- 
phia. Though  embracing  the  elementary  facts 
of  natural  history,  geology,  physics,  chemistry, 
anatomy,  and  physiology  in  some  four  hundred 
and  fifty  duodecimo  pages,  M.  Bert's  book  is  at 
once  thorough,  simple,  and  exact.  It  is  a  book 
which  should  find  its  way  into  every  school  in  the 
country  pretending  to  give  a  sound  mental  train- 
ing; and  the  mastery  of  it,  or  its  equivalent, 
should  be  required  for  admission  to  every  high 
school  and  college  in  the  land. 

—  Professor  Heinrich  von  Treitschke  of  the 
University  of  Berlin  has  been  appointed  royal 
historiographer  of  Prussia,  in  succession  to  the 
late  Leopold  von  Ranke. 

—  The  steamer  A.  D.  Bache,  of  the  coast  sur- 
vey, will  leave  New  York  this  week  for  the  coast 
of  Florida,  where  Assistant  Hergesheimer  is  al- 
ready at  work.  Assistant  Perkins  will  commence 
work  on  the  south  coast  of  Florida  abotat  Jan.  1. 
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All  the  parties  on  the  tranBoontinentftl  geodetic 
work  have  now  left  the  field  on  account  of  the 
winter  season ;  all  the  parties  on  the  Pacific  coast 
also  have  been  withdrawn  from  the  field  on  ac- 
count of  the  lateness  of  the  season. 

—  The  Saturday  morning  lectures  given  by  Pro- 
fessor Boyesen  and  Dr.  Butler  at  Columbia  college 
last  spring,  proved  so  successful  that  arrange- 
ments are  making  for  a  number  of  similar  lectures 
to  t>e  given  during  the  winter  and  spring  of  1887. 
The  lectures  will  be  open  to  the  public,  and  tickets 
may  be  obtained  free  of  charge  by  application  to 
the  registrar  at  Columbia  college.  Among  the 
announcements  definitely  made  are  two  lectures 
by  Professor  Munroe  Smith  on  Bismarck,  on 
March  12  and  19,  and  two  on  pedagogics  by  Dr. 
Nicholas  Murray  Butler  on  March  20  and  April  2. 
It  is  also  expected  that  ProfestK)r8  Boyesen  and 
C.  S.  Smith,  and  Instructors  Qoodnow  and  Scrib- 
ner  will  deliver  lectures. 

—  Somebody  has  been  figuring  out  the  average 
salary  paid  to  teachers  in  a  selected  list  of  leading 
cities  in  the  United  States,  with  the  following 
results :  — 


SanFranclBOO 
Boston  .    . 
Cindnnati 
N«w  York  . 
Chicago 
Dayton  .    . 
Columbus  . 
Washington 
Springfleld 
Newark 
Milwaukoo 
New  Hayen 
Minneapolis 


I8R0.06 
in8.W 
7!»i85 
7OT.90 
70&.«6 
A9H.88 

ew.71 

871.06 
641.64 
688  01 
681  fM 
614n» 
607.40 


St.  Louis 1607.01 

Albany 606.66 

Brooklyn 606.S8 

Kansas  City  ....  606.18 

Detroit 606.19 

IndianapolLs     .    .    .  601.79 

St.  I>aul fi09.87 

lYovidence    ....  60&27 

Louisville      ....  606.11 

Buffalo 6W.49 

Baltimore      ....  57687 

NashTiUe 670.88 

Philadelphia     .    .    .  617  61 


—  We  have  received  from  Messrs.  Macmillan  a 
number,  of  books  in  their  Clarendon  pref>8  series 
for  schools.  They  are,  as  a  matter  of  course, 
models  of  book-making,  and  it  is  n  luxury  to  use 
them.  Abbott's  'Greek  reader*  is  novel,  for  it 
substitutes  Aesop*s  *  Fables,*  and  stories  from  his 
life,  for  the  traditional  selections  from  the  Anaba- 
sis. Miss  Buchheim  s  new  edition  of  Niebuhr*s 
'Griechische  heroen-geschichten,*  and  Saints- 
bury*s  capital  edition  of  Racine*s  *  Esther,*  as  well 
as  his  selections  from  Gautier,  are  doubly  wel- 
come, because  they  furnish  material  for  placing 
elementary  modem-language  instruction  on  a 
higher* plane.  The  meaninglesA  sentences  and 
the  scrape  of  prose  literature  too  often  forced 
upon  the  young  student  of  French  and  German, 
not  only  fail  to  give  him  a  thorough  and  accurate 
knowledge  of  the  grammar,  —  for  which  purpose 
they  are  presumably  intended,  —  but  they  deaden 
his  interest,  and  blunt  his  literary  sense,  at  an 
age  when  both  should  be  stimulated  and  en- 
couraged. The  use  of  some  such  books  as  these 
prepared  by  the  Clarendon  press  is  infinitely  pref- 
erable.   To  Mr.  Wickham*s  notes  on  selected  odes 


of  Horace,  published  in  the  same  series,  we  have 
but  one  observation  to  make,  and  perhaps  that 
should  be  addressed  to  the  publisher ;  that  is,  that 
notes  of  this  class  and  extent  are  needed  within 
the  same  covers  as  the  text  itself,  and  nothing  is 
gained,  but  much  lost,  in  convenience,  by  binding 
the  notes  separately.  We  believe,  however,  that 
the  publishers  do  have  an  edition  in  which  both 
odes  and  notes  are  bound  together. 

—  Copenhagen  has,  according  to  the  census  of 
this  year,  285,700  inhabitants,  an  increase  of  1.0 
per  cent  in  the  last  twelve  months. 

—  According  to  Professor  Heim  of  Zurich,  there 
are  1,155  glaciers  in  the  Alps,  of  which  249  are 
more  than  7,500  metres  in  length.  The  glaciers 
are  distributed  as  follows :  in  Switzerland,  471 ; 
in  Austria,  462  ;  in  France,  144  ;  and  in  Italy,  78. 
The  largest  glacier  is  the  Aletsch,  which  stretches 
over  24  kilometres.  The  total  surface  of  the 
glaciers  is  estimated  at  4,000  square  kilometres,  of 
which  the  glaciers  in  Switzerland  alone  furnish 
1,840  square  kilometres. 

—  There  are  510  kilometres  of  railway  in  Greece. 

—  The  first  Siberian  university  has  recently  been 
opened  at  Tomsk. 

—  Khartum,  which  is  in  ruins  through  the 
fortunes  of  war,  has  yielded  its  precedence  as  the 
principal  town  of  the  eastern  Soudan  to  Omdur- 
man  on  the  White  Nile. 

—  The  correspondents  in  Switzerland  and 
France,  of  the  Loudon  Journal  of  education^  re- 
port the  following  news,  which  is  of  general  in- 
terest. In  Switzerland  the  minister  of  instruction 
has  taken  in  hand  a  revision  of  the  law  on  higher 
education  of  1870,  on  the  following  grounds.  The 
present  code  is  not  ba^ed  on  sound  psychological 
principles,  and  ignores  almost  entirely  the  natural 
development  of  the  mind.  Some  subjects,  emi- 
nently fitted  for  the  earlier  years  of  the  intellect- 
ual development  of  the  pupils,  are  reserved  for  the 
higher  classes  only,  while  the  lower  classes  are 
chiefly  occupied  with  very  indigestible  matter. 
The  teaching  of  classics,  as  at  present  carried  out, 
has  a  most  pernicious  influence  in  the  school.  It 
is  commenced  too  eaily,  too  much  time  is  given 
to  it.  and  it  is  not  apportioniHl  on  rational 
grounds.  Latin  and  Greek  stand  in  the  way  of 
many  subjects  of  equal  value  with  regard  to  men- 
tal training,  and  of  far  greater  significance  in  act- 
ual life.  The  pupils,  as  a  rule,  take  little  interest 
in  their  classical  studies.  But  this  is  hardly  to  be 
wondered  at,  seeing  that  the  study  of  literature  is 
not  begun  until  the  fourth  year  in  most  gymnasia , 
more  than  three  years  and  a  half  being  spent  on  a 
purely  grammatical  course.   The  proposed  reform 
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will  chiefly  consist  in  relegating  the  classics  to  the 
higher  classes  of  the  pro-gymnasia  and  to  the  gym- 
naaia,  and  in  giving  a  greater  share  of  the  time- 
table to  modem  languages.  In  France  the  study 
of  modern  languages,  so  long  neglected,  is  being 
encouraged  with  great  zeal,  and  at  a  considerable 
outlay  of  money.  The  ministeV  of  instruction, 
M.  Ren^  Goblet,  intends  to  send  those  students  of 
the  FacvlU  des  lettres  who  have  been  recom- 
mended to  him  for  industry  and  ability,  to  Ger- 
many and  England  after  the  tirst  year  of  their 
university  course.  All  their  expenses  are  to  be 
defrayed  by  the  state.  Their  stay  is  to  extend 
from  July  to  December. 

—  Professor  Alphonse  Mongeol  of  the  lyc^  at 
Aurillac  writes  in  VuniveraiU  as  follows  concern- 
ing the  necessity  for  a  knowledge  of  German : 
''  The  German  language  is  spoken  by  more  than 
eighty  millions  of  persons  in  Germany  itself,  in 
Austria,  Switzerland,  Belgium,  Holland,  Russia, 
and  America.  On  a  recent  journey  from  Con- 
stantinople to  Paris  by  way  of  Buda-Pesth,  Press- 
burg,  Vienna,  Linz,  Salzburg,  Augsburg,  Ulm, 
Stuttgart,  Carlsruhe,  and  Strasburg.  I  called  the 
attention  of  my  companions  to  the  fact,  that,  al- 
though we  stopped  in  a  number  of  the  finest  cities 
of  Europe,  it  was  not  until  we  reached  Strasburg 
that  the  French  language  was  of  the  slightest  use  to 
us.  In  ail  branches  of  science  Germany  stands  at 
the  top.  I  need  not  refer  to  the  countless  number 
of  publications  on  scientific  and  literary  subjects 
which  appear  annually  in  Germany,  and  which  it 
were  folly  to  think  of  translating  into  French. 
The  rector  of  the  school-district  of  Clermont  lately 
told  me  that  he  would  gladly  exchange  all  that 
he  knew  of  Greek  and  Latin  for  an  equal  knowl- 
edge of  English  and  German.  Who  is  there 
among  our  scholars,  or  how  many  can  we  count 
in  our  entire  nation,  who  can  deliver  a  scientific 
address  in  the  German  language  as  Dr.  Koch 
lately  spoke  in  French  at  Marseilles,  and  the  arche- 
ologist  Schliemann  at  Constantinople  ?  '* 

—  Dr.  Percival.  president  of  Trinity  college, 
Oxford,  has  been  appointed  head  master  of  Rugby 
school,  and  has  accepted  the  appointment.  Dr. 
Percival  is  an  LL.D.  of  the  University  of  St.  An- 
drews. 

—  At  the  recent  election  for  a  lord-rector  of  St. 
Andrews  university,  Mr.  A.  J.  Balfour,  M.P., 
secretary  for  Scotland,  was  chosen  by  a  majority 
of  twenty  votes  over  Sir  John  Lubbock,  M.P. 

—  Principal  Sir  William  Muir  of  the  University 
of  Edinburgh  has  announced  that  arrangements 
have  been  completed  for  conferring  a  special 
schoolmaster* s  diploma,  and  that  regulations  have 
been  adopted  for  the  granting  of  the  same.     The 


diploma  shall  be  conferred  only  on  graduates  in 
arts  of  the  University  of  Eklinburgh,  who  have  at- 
tended the  education  class  of  the  university,  and 
who  have  passed  an  examination  in  the  theory, 
art,  and  history  of  education,  to  be  conducted  by 
the  professor  of  education  and  an  additional  ex- 
aminer. Each  candidate  must  give  evidence  that 
he  has  attended  a  course  of  practical  instruction 
in  a  training-college  for  teachers ;  or  that  he  pos- 
sesses the  government  qualification  in  the  practice 
of  teaching  required  of  graduates,  and  provided 
in  the  Scottish  code  ;  or  that  he  has  taught  pub- 
licly at  least  one  year  in  a  school,  and  holds  a 
satisfactory  certificate  of  practical  skill  from  the 
head  master  of  that  school.  As  the  first  addi- 
tional examiner  of  this  scheme,  the  university 
court  has  appointed  Mr.  Maurice  Pater  son,  B.A., 
rector  of  the  Free  church  training-college,  Moray 
House,  Edinburgh.  The  subjects  of  examination 
in  April,  1887,  are,  ♦  The  class  lectures  of  the  pro- 
fessor of  education  ; '  Locke,  *  On  the  conduct  of 
the  human  understanding ;'  Milton,  '  Tractate  on 
education;'  Comenius,  *  Great  didactic' 

—  The  Edinburgh  association  for  the  university 
education  of  women,  founded  in  the  winter  of 
1867-68,  for  the  purpose  of  providing  for  women 
means  of  the  higher  education  as  nearly  as  possi- 
ble equivalent  to  that  provided  for  men  in  the 
^x>ttish  universities,  has  opened,  for  the  session 
1886-87,  classes  in  English  literature,  junior 
mathematics,  senior  Latin^  and  logic,  conducted 
by  university  professors  and  assistants  ;  and  a 
class  in  physiology.  Not  only  do  students  receive 
class  certificates,  signed  by  the  professors  and  lec- 
turers, but,  by  special  regulations  of  the  Uni- 
versity of  Edinburgh,  students  who  have  attended 
a  certain  number  of  the  association  clajsses,  and 
have  passed  the  local  examinations  of  this  or  some 
other  university,  are  admitted  to  examinations 
for  further  distinctions,  in  the  form  of  ordinary 
and  honor  certificates  in  arts,  granted  by  the  uni- 
versity itself,  and  signed  by  the  vice-chancellor. 
A  sufficiently  extensive  course  of  study  in  the 
classes,  thus  stamped  with  the  approval  of  the 
university,  entitles  to  the  full  diploma  of  the  asso- 
ciation. At  the  end  of  last  session,  eight  ^dents 
gained  ordinary,  and  four  honor  certificates,  while 
two  gained  the  full  diploma  of  the  association. 

—  At  Oxford  a  new  hall  for  women,  called  St. 
Hugh's,  has  been  opened.  It  is  intended  for  the 
benefit  of  members  of  the  English  church.  The 
annual  charge  for  board,  residence,  etc.,  is  £45, 
and  the  tuition  and  lecture  fees  amount  to  £15 
more. 

—  In  the  November  issue  of  the  Reoue  inter^ 
naiionale  de  TeMeignement,  M.  Buiason  oondadeB 
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his  account  of  the  colleges  and  universities  of  the 
United  States.  In  this  last  article  he  descrihes 
Tale,  University  of  Michigan,  Johns  Hopkins  uni- 
versity, the  American  school  for  classical  studies 
at  Athens,  and  colleges  for  the  higher  education  of 
women. 

—  The  new  vice-chancellor  of  Camhridge  uni- 
versity is  Dr.  Taylor,  master  of  St.  John's  col- 
lege. 

—  The  various  state  ttmchers'  associations  take 
advantage  of  the  Christmas  vacation  to  hold  their 
annual  or  semi-annual  meetingn.  Among  otliers, 
the  New  Jersey  teachers  are  to  meet  at  Trenton  ; 
the  Iowa  teacliers,  at  Des  Moines ;  the  Michigan 
teachers,  at  Lansing ;  the  Associated  acaiiemic 
principals  of  New  York  state,  at  Syracuse. 

—  M.  Goblet,  the  minister  of  public  instruction 
in  M.  de  Freycinet*s  cabinet,  has  become  premier 
of  France.  The  new  minister  of  public  instruction 
Is  M.  Berthelot,  who  has  l>een  for  some  time  an  in- 
spector of  secondary  sclumls. 

—  Dr.  W.  W.  Ireland,  the  well-known  alienist, 
publishes  in  iXw'Jourwd  of  mental  science  (Octo- 
ber, 1886)  an  admirable  account  of  the  insanity  of 
King  Louis  II.  of  Bavaria.  The  influences  of 
hereditary  neuroses*,  the  gratificali<m  of  what 
were  at  Hrst  slight  e<;centri(Mtie9,  and  the  gradual 
evolution  of  the  most  serious  symptoms  of  hope- 
less insanity,  make  this  ciise  almost  a  type  of  the 
influences  most  favorable  to  mental  instability. 
The  king  was  not  only  insane,  but  typically  in- 
sane. 

LETTERS  TO  THE  EDITOR, 

*m*Corretpondenl»  art  requestrd  tobe  om  hrUf  a»  potible.    Thf 
writer'a  name  is  in  all  caaea  requ  ired  aa  proqf  of  good  faith, 

Pleuro-pneumonia. 

In  yonr  issue  of  Nov.  26  you  speak  of  the  preva- 
lence of  pleuru-pneumouia  in  the  counties  of  Harvard, 
Clinton,  Newtuu,  Jasper,  and  Benton. 

1^.  There  is  no  Harvard  county  :  presumably  you 
mean  Hoxoard. 

2^.  Dr.  Salmon  and  the  officers  of  the  state  board  of 
health  declare  the  disease  to  be  '  black  leg,'  and  up 
to  date  about  400  head  have  died  iu  this  static.  Dr. 
Salmon  announces  there  is  now  no  pleuro.pueumonia 
in  the  western  states  except  at  and  near  Chicago,  111. 

Amos  W.  Butleb. 
Brook ville,  lud.,  Nov.  29. 

[The  reports  that  contagious  pleuro-pnoumonia 
existed  iu  Indiana  are  denied,  and  it  is  now  stated 
that  what  was  reported  to  be  that  disease  is  pro- 
nounced by  Dr.  Salmon  and  the  officers  of  the  state 
board  of  health  to  bo  '  black  leg,'  from  which  400 
head  of  cattle  are  said  to  have  died.  It  is  also  stated 
that  Dr.  Salmon  of  the  U.  S.  bureau  of  animal  in. 
dustry  has  announced  that  there  is  no  contagious 
pleuro-pneumonia  iu  the  western  states  except  at 
and  near  Chicago,  111. 

On  this  subject  we  quote  from  a  letter  just  received 


from  Dr.  D.  £.  Salmon,  chief  of  the  bureau  of  animal 
industry :  **  In  reference  to  the  districts  in  which 
contagious  pleuro-pueumouia  exists  iu  the  United 
States,  would  say,  that  beginning  with  Long  Island, 
New  York,  and  Westchester  counties,  iu  the  state  of 
New  York,  wo  have  f<juud  it  to  exist  in  various  parts 
of  New  JerHcy  and  the  south-eastern  part  of  Penn- 
sylvania. The  points  of  infection  are  contiunally 
changing  iu  these  states,  aud  it  is  a  very  difficult 
thing  to  make  a  definite'  statement  by  counties.  In 
Maryland  there  is  a  gcHKl  deiil  of  the  disease  iu  Balti- 
more and  vicinity,  but  the  remainder  of  the  state 
appears  to  be  nearly  free.  The  District  of  Columbia 
has  l>een  infected  for  a  hmg  time,  but  I  do  not  know 
of  auy  herds  here  in  which  the  disease  exists  now. 
Probably  a  vigorous  inHpection  would  discover  some. 
In  Virginia  I  do  not  know  of  any  infected  diHtrict  ex- 
Crcpt  Norfolk.  This  in  all  tht^re  is  east  of  the  Alle- 
ghanies.  Iu  the  Mississippi  valley  states  there  is  but 
one  outbreak  at  presout.  and  that  is  iu  Cook  county, 
111.  The  diseastt  which  I  investigated  in  Indiana 
was  '  verminous  bnmchitis,'  or  luug  worms."  —  £d.] 


Liberty's  torch. 

The  noble  statue  of  Bartholdi  in  New  York  harbor 
suflFers  a  great  injustice,  so  far  as  the  idea  of  its  con- 
ception goes,  and  the  rei^uisites  for  its  most  com- 
plete artistic  presentation  is  concerned,  in  being 
made  to  hold  a  star  in  its  hand  instead  of  a  wavering 
pile  of  flame.  The  blue  orb  of  intense  light  shining 
from  the  uplifted  hand  poorly  represents  the  1am- 
beut  and  rolling  stalks  of  fire  which  the  thought  of  a 
torch  suggests,  and  fails  to  accentuate  the  statue 
with  any  dramatic  or  spectacular  force. 

The  attempt  should  bo  made  to  bum  a  large  vol- 
ume of  gas  proi>erly  distributed  over  the  present  sur- 
face  of  the  torch,  and  this  would  seem  altogether 
feasible.  A  consumptitm  of  from  a  thousand  to  two 
thousand  cubic  feet  of  gas  per  hour  might  be  re- 
quired, but  the  result  would  be  iucomi)arably  more 
striking  and  noteworthy.  A  series  of  oue-inch  pipes 
passing  up  into  the  torch,  emerging  at  various  points 
so  as  to  completely  invest  it  with  the  confluent  flames 
issuing  from  their  openings,  would  probably  serve 
the  piiri)OS<i,  the  gas  iHung  permitted  to  burn  under 
a  pressure  but  slightly  in  excess  of  its  o'^ii  ascen- 
sional power.  Two  objections  might  be  urged 
against  this  proposition,  —  first,  the  smokiuess  of 
the  flame,  producing  an  ugly  and  dirty  appearance  : 
second,  the  probability  of  its  extinction  in'  high 
gales.  The  first  objection  has  not  really  much 
weight,  as  the  tail  of  drifting  smoke  would  hardly 
detract  from  the  splendor  of  the  pillar  of  flame,  and 
in  any  case  could  be  considerably  overcome  by  an 
efferent  tube  vdih  a  perforated  circular  cap  feeding 
air  to  the  summit  of  the  torch,  somewhat  on  the 
plan  of  the  central  air-channel  in  the  popular  climax 
oil-lamp.  The  second  objection  is  valid,  but  only  in 
extreme  cases  ;  and,  as  the  gas  sliould  be  lit  by  elec- 
tricity, the  highest  gales  would  only  alter  the 
constancy  of  the  light,  its  extinction  being  succeeded 
by  the  renewed  flame.  Again  by  curving  the  ex- 
tremities of  the  pipe,  even  these  exceptional  cases 
might  be  yet  further  reduced  in  number.  The  gas 
might  be  supplied  from  the  mainland,  or  if  that  ap- 
pears too  expensive,  or  itself  impracticable,  naphtha 
or  gasoline  gas  (enriched  air)  could  be  safely  used, 
the  precautiou  being  taken  of  substituting  for  the 
large  tubes  bundles  of  smaller  pipes. 
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The  penetratiye  power  of  such  a  flame,  and  hence 
its  heneficial  uses  in  the  foggy  weather  of  our  lati- 
tade,  combined  with  its  photometric  massivenesa, 
would  compare,  it  would  seem,  yery  favorably  with 
the  incandescent  point  of  light  which  now  at  night 
marks  the  watch-tower  of  Liberty  on  Bedloe^s  Island, 
and  in  fogs  dimly  shines  through  the  mist  in  an 
apologetic  and  feeble  way  quite  disappointing. 

L.  P.  Gratacap. 
New  York,  Dec.  15. 

The  relations  of  our  colleges  and  preparatory 

schools. 

In  Science  for  Nov.  26  you  comment  editorially  on 
the  teachers'  convention  at  Philadelphia,  and  close 
with  the  sentence,  **  It  would  be  especially  notable 
should  it  prove  to  be  the  flrst  step  in  bringing  our 
colleges  and  preparatory  schools  into  frequent  and 
close  conference  in  some  official  manner." 

Allow  me  to  call  your  attention  to  the  fact  that  in 
Michigan  there  now  exists,  and  has  existed  since  the 
year  1870,  a  relation  between  the  university  and  the 
public  high  schools  of  the  state,  under  which  the 
graduates  of  schools,  whose  courses  of  study  have 
received,  after  personal  inspection  by  a  committee 
sent  for  that  purpose,  the  approval  of  the  university 
faculty,  are  admitted  to  the  university  on  the  presen- 
tation of  their  high- school  diplomas.  The  inspec- 
tion of  the  schools  is  repeated  at  intervals,  whenever 
it  seems  desirable  to  do  so. 

The  privilege  of  admission  on  diploma,  which  was 
at  first  restricted  to  the  public  high  schools  of  Michi- 
gan, has  been  gradually  extended,  and  at  the  present 
time  the  University  of  Michigan  holds  this  close  of- 
ficial relation  with  thirty  schools,  public  and  private, 
in  Michigan,  and  also  with  schools  in  New  York,  Il- 
linois, Minnesota,  and  California. 

Wm.  H.  Petteb. 

[We  were,  of  course,  aware  that  in  Michigan  there 
is  a  system  of  co-ordination  of  university  and  high 
schools  and  academies,  and  we  are  now  gratified  to 
learn  that  this  co-ordination  embraces  schools  out- 
side of  the  Ftate  of  Michigan.  It  is  to  be  regretted 
that  this  system  is  not  adopted  generally  by  our  uni- 
versities and  colleges,  and  we  renew  our  expression 
of  hope  that  the  late  Philadelphia  conference  may 
emphasize  the  value  of  the  Michigan  system,  and  lead 
to  its  general  adoption. — Ed.] 


The  Americanists. 

There  is  a  ludicrous  slip  of  the  pen  in  the  account 
given  in  the  last  number  of  Science,  of  the  Proceed- 
ings of  the  sixth  congress  of  Americanists,  held  at 
Turin  in  September  last.  Supreme  wisdom  does  not 
always  seem  to  preside  over  the  councils  of  this 
learned  body ;  but  it  is  hardly  fair  to  Professor 
Grossi  to  represent  him  as  having  read  a  paper  on 
the  'coins'  of  the  old  and  new  worlds  before  a 
society  devoted  to  the  study  of  prehistoric  questions. 
What  he  had  to  say  was  about  momies,  and  not 
monnaiesj  in  the  two  continents,  and  was  a  sensible 
and  learned  discussion  of  the  question.  The  same 
gentleman  also  presented  a  paper  upon  p3rramids  in 
the  old  and  new  worlds,  and  one  upon  the  folk-lore 
of  the  primitive  tribes  of  America. 

Henbt  W.  Hatnxs. 
Boston,  Dea  la. 


A  new  bat  from  Pag^et  Sound. 

Among  the  specimens  collected  in  1880  by  Prof.  D. 
S.  Jordan,  in  the  vicinity  of  Puget  Sound,  for  the 
national  museum,  is  a  small  bat,  which,  upon  exam- 
ination, proves  to  be  different  from  any  hitherto  de- 
scribed. It  resembles  the  common  blunt-nosed  bat, 
y.  lucifugus,  but  differs  from  it  in  several  important 
characters.  Most  noticeable  of  these  is  the  great 
length  of  the  tibia ;  and  I  have  therefore  thought  it 
appropriate  to  name  the  species  Vespertilio  longicme. 
It  is  the  third  species  added  to  the  fauna  of  the 
United  States  during  the  year.  I  subjoin  a  brief 
diagnosis. 

Vespertilio  longicrus:  fur  uniform,  umber  color 
above;  the  same  below,  but  with  the  upper  fourth 
dull  Naples  yellow ;  interfemoral  niembrane  clothed 
above  and  below  to  a  line  joining  the  centre  of  the 
tibiae ;  ears  shorter  than  the  head ;  inner  margin  of 
the  conch  convex,  that  of  the  tragus  concave;  cal- 
caneum  reaching  only  to  middle  of  hind  margin  of 
interfemoral  membrane;  teeth  as  in  Y.  lucifugus, 
but  first  premolar  not  imbricate  with  canine ;  brain- 
case  very  high;  length  of  head  and  body  47.5  mm., 
head  16;  height  of  ear,  12.5,  tragus  6.5,  fore-arm  39, 
thumb  6,  tibia  20,  foot  7.5.  F.  W.  Tbue. 

U.S.  nat.  raus.,  Bee  17. 


Preliminary  description  of  a  new  pocket  g^opher 

from  California. 

Mr.  F.  Stephens,  one  of  my  Galifomian  mammal- 
collectors,  has  sent  me  several  specimens  of  a  small 
pocket  gopher,  of  the  genus  Thomomys  (Thomomys 
talpoides  perpallidus,  sub-sp.  nov.),  which  I  do  not 
find  described.  The  sub-specific  name  '  perpallidus* 
refers  to  the  very  pale  color  of  the  animal.  It  may 
be  distinguished  at  a  glance  from  all  its  congeners, 
except  T.  clusius  of  Goues,  by  its  color,  which  is 
very  pale  brownish-yellow  above,  and  white  under- 
neath and  on  the  sides  and  legs.  It  differs  from 
T.  clusius  in  the  great  length  of  its  tail,  which  is 
half  as  long  as  the  head  and  body,  and  in  other  char- 
acters which  will  be  pointed  out  in  a  later  paper  on 
the  animal.  All  the  specimens  were  captureid  on  the 
arid  Colorado  desert,  in  southern  California,  in 
March  and  April,  1886.  C.  Habt  Mibabiam. 

Contents  of  foreign  educational  periodicals. 

2!eit3cJirift  fur  schul- geographic,  October. — Be- 
merk linden  zum  geofi^apbischen  anterricbt  an  den 
gymnasieo  nach  den  neuen  instruction  en.  Dr.  Karl 
Lecbner. — Ueber  das  verb&Uniss  dps  land- and 
wsFserareales  auf  der  erdoberfl&che.  —  Notizen,  lit- 
eratur,  u  •«  w. 

Zeitschri/t  fUr  schtU-geographie,  November.  — 
Eioige  bemerkangen  fiber  den  zuntand  der  eoo- 
graphie  in  D&oemark  alsschalfach.  Prof  Dr.  Lfiffler. 

—  Dip  vcrbfssening  des  jalianischen  kalenderi*.  Dr. 
Peiii-Belgrad  und  seine  uroi^ebung,   Prof.  Q    Jaoas. 

—  Die  prairie,  ein  geographiscbes    cbarakterbild.  — 
Notizen,  literatur.  u  s.w. 

Zeitschrift  fUr  das  reaUchulwesen^  November.  — 
Die  plaialipation  der  substantivischpn  wortoomplexe 
im  FranzG^tichen,  Felix  Zverina.  —  Der  planime- 
triKche  und  constmctive  anterricbt  in  der  aoterreal- 
schule,  Joseph  Bayala.  —  Schulnachnchtenp  noUMO, 
anseigen,  a.s  w. 
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BvilBtin  mentyUl  de  la  ligue  franfaise  de  Venseigne' 
ment,  November. —  Lea  soci^t^s  cl*6ducatioD  civiqae 
et  militaire,  J«»an  Mac^.  —  CantiDefl  gcolairet  de 
TooIoQse,  Eoflreof^  Dnbief.  —  Faite  divers 

Canada  educational  monthly.  — Anniial  conven- 
tion of  Queen*!  aniversity.  —  A  plea  for  oor  reading- 
circlet.  —  The  relation  of  higher  education  to  religion, 
Preeident  William  DeWitt  Hyde.  ~  Lord  Derby  on 
juvenile  education  —  Children  past  and  present.  — 
Preeerve  the  voice  of  the  child.  —  Notes,  correspond- 
ence, etc. 

Pfidaffogi9che§archiv.  —  Die  ersten  tAtze  derrtereo 
tocnie.   Dr.   C.    Lackemann.  —  Die   verdeutsrhungs- 
bestrebungen  der  g*genwart.  Regie  rungs-rath   Sar- 
rmsin.  —  Unterrichts  minister  Trefort  Qber  die  schul- 
reforro.  —  Spracbsaal,  anzeigen,  nachrichten,  u.s.w. 

Educational  times,  December.  —  Folk  tales.  — 
Meeting  of  the  Council  of  the  college  of  preceptors.  — 
Univemity  and  college  intelligence.  —  Ekiucational 
notes  and  summary. —  The  retirement  of  Mr.  Matthew 
Arnold.  —  Education  in  India.  — Dr.  Percival's  elec- 
tion to  the  ma9t(*rship  of  Rugby.  —  The  Bishop  of 
London  at  the  City  of  London  college.  —  Reviews, 
notices,  etc 

Journal  of  education,  December.  —  Occasional 
notes.  —  Practice  versus  theory,  E.  R.  Wethey.  — 
The  training  of  elementary  school  teachers.  —  A  fair 
field  and  no  favor.  —  English  literature  and  the 
classics.  — Revi»w»«.  —  Sonnenschein^s  cyclopaedia  of 
education.  —  Sunday  at  school.  Rev.  J.  Robertson  ; 
A  lay  brother^s  reply.  — Correspondence.  —  History- 
teaching,  a  lesfion  frr^ni  America.  —  Notices,  etc.  — 
The  training  of  the  facultienof  judgment  and  reason- 
ing, H.  CourthopA  Bowen.  —  Education  in  Australia. 
—  The  teachers*  Ruild  of  Qreat  Britain  and  Ireland. 

Revue  intemattonale  de  Censeignement,'SoY.  15. — 
Ouverture  des  conferences  &  la  faculty  des  lettres  de 
Paris  ;  Allocution  de  MM.  Lavisse  et  Petit  de  Julle- 
ville  —  Le  Droit,  et  le  Latin,  M.  J.  E.  Labb6.  —  Uni- 
versit^s  et  colleges  d'enseignement  8up6rieure  aux 
Etats-Unis,  M.  E  Buisson.  —  La  nouvelle  loi  Rur  Por- 
ganisation  de  Tenseignement  primaire,  M.  Carr^.  — 
Chronique,  nouvelle^.  bibliof^raphie. 


Educational  articles  in  miscellaneous  periodicals. 


Alcoolismo,   i>ue   conseguenze  morali  e  sue   cause. 
E.  Morselli.     Rivista  di  /Uosofia  scientifica,  Oc- 
tober. 
[A   review  of  N.    Colajanni's  book   of  the  same 
title.] 

Anatomistes  anciennes.  les.  M.  A.  Laboulbdne. 
Bevue  8cientiflqu£.  Nov.  20. 

Application  de  la  pt«yobologie  &  la  classification  dee 
races.  G.  Le  Bon.  Revue  philosophique,  De- 
cember. 

Bibliographie  u.  quellen-kunde  der  Osterreichischen 

literaturgeschichte.     J.  Minor.     Zeitschrift  /.  d. 
dsterreiehischtn  gymnasien,  Oct.  14. 

Breymann  de  T^iude  dei»  langues  modernes.  Anony- 
mous. Revue  critique,  Nov.  1. 
[*'L'6tude  fie  M.  Breymann  se  divise  en  deux  par- 
ties :  dans  la  premiere,  il  recherche  le  but  que 
poursuit  Tenseignement  des  langues  dans  les 
universit^s  allemandes  ;  dans  la  seconde,  il  ex- 
amine les  moyeiis  d'arriver  &  ce  but  '*] 

British  school  at  Athens.  Unsigned.  MaemiUan^t 
mctgoMine,  December. 


Dean  Plumptre^s  'Dante.'  Bishop  of  Ripon.  Con- 
temporary review,  December. 

Xdncational  methods.  George  Sand.  North  Ameri-- 
can  review,  December. 

English  literature  at  the  universities.  Unsigned. 
Maemillan's  mojgazine,  December. 

Enseisrnement  de  la  pbiloeopbie  dans  Tuniversitd  de 
France,  r.  M.  EmileBeaussire.  Revue  des  deux 
mondes,  Nov.  1. 

Enseignement  des  sciences ;  les  femmes-m^decins 
en  Angleterre.  Unsigned.  Revue  scientifique, 
Nov.  27 

Qendve  et  la  nouvelle  loi  scolaire.  Ernest  Stoehlin. 
La  nouvelle  revue,  Nov.  1 

Goethe  and  philosophy.  Prof.  Edward  Caird. 
Contemporary  review,  December. 

Hellinifame  dans  les  ecrivains  du  moyen  Age  du  VII*^ 
au  XII*  si^cle,  W    A.  Delboulle.    Revue  critique^ 
Nov.  1. 
[A  review  of  Abb^  Tongard's  book  of  the  same 
title.] 

How  I  was  educated.  Pres.  E.  G.  Robinson.  Forum, 
December. 

Hypnotisme  et   responsabilit6.     Mm.  Binet  et  F6r^. 
Revue  scientijlque,  Nov.  18. 
[An  extract  fntm  the  forthcoming  work  by  these 
authors  on  animal  magnetism  ] 

Influence  des  femmes  dans  la  litt^rature  fran^aise^ 
r.  F.  Brunetidre.  Revtte  des  deux  mondes, 
Nov.  1. 

Intellectual  mission  of  the  Saraoens,  the.  Eklward 
Hnnirerford.     Atlantic  monthly,  December. 

Life  at  the  Scotch  universities.  J.  Leys.  National 
review,  December. 

Loi  sur  Torganisation  de  Tenseignement  primaire. 
Journal  des  economistes,  November. 
[The  full  official  text  of  the  new  French  law  regu- 
lating primary  instruction.] 

Master  of  Trinity,  the  late.  Unsigned.  Temple  Bar 
magazine,  December. 

Miller  manual  labor  school  of  Albemarle,  Va.,  the. 
Scientijic  American,  Dec.  11. 

Modern  philosophy  :  realism  vs  idealism.  R.  S. 
Moffatt.     National  review,  December. 

Mouvements  r^fl^chis  de  Tenfants,  les.     Revue  sden^ 
tifique,  Nt.v   20. 
[A  chapter  from  the  forthcominsr  French  transla- 
tion of  Prever^s  *  Die  seele  des  kindes  '] 

Mysticisme  au  XII*  fli^le.  M.  Ch.  Lev^ue.  Revue 
politique  et  litt^rairCf  Nov.  18.    - 

Notes  on  Americanisms.  R.  A.  Proctor.  Knowl- 
edge, December. 

Objectof  auniverrity,  the.  Elisha  Mulford.  Atlan- 
tic monthly,  December. 

Open  space*  and  physical  education.  Lord  Brabazon. 
National  review,  December. 

Professeurs  de  litterature  dans  Tancienne  Rome  et 
leur  enseignement  depuis  I'origine  jusqu^A  la 
mort  d'Aoguste.  Charles  Cucuel.  Revue  cri- 
tique, Nov.  1. 
[A  review  of  M.  E.  Juillen's  book  of  the  same 
title.  '*  L*6coIe.  I'^ldve,  la  famille,  le  pedagogue,, 
le  prof  esseur,  Tenseignement  (auteurs,grammaire,. 
litterature),  les  devoirs,  les  6tudes  accessoiree, 
M.  Juillen  examine  successivement  chacundecea 
points  avec  une  nettet6  jointe  A  une  abondance 
de  details  dont  on  ne  sauvait  trop  se  feliciter.'*] 

Science  and  morals  Prof.  T.  H.  Huxley.  Fort- 
nightly review,  December. 

Techner*!  nnd    Sweet's  ▼ortchlAge  lor  reform  des 
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unterrichtfi  im  en^lischen.    H.  Klinghardt.   Eng- 

lische  studierif  Sept.  15. 
Thoaght-reader's  ezpenences,  a.    Staart  C.  Camber- 

laod.     Nineteenth  centuryt  December. 
Uniforme  des  didves  de  T^cole  normale,  V,     M.  Dio- 

nys  Ordinaire.     Revue  politique    et   litt^airef 

Nov.  6. 
Wiese^B  (L.)  LebenerinneruDgen  u.  amts-erfahrung- 

en.     Friedrich  Paulsen.     Berliner  philologische 

wochenschrifty  Sept.  11,  1886. 
[An  excellent  account  by  Professor  Paulsen  of  Dr. 

Wiese's  educational  work  and  influence.] 
Zwang- erziehung  verwahrloster   kinder  in    Hessen. 

Dr.  Ludwig  Fuld.    Jahrbucherf.  national-dkono- 

mie  u.  statistikf  Oct.  23. 

Calendar  of  Societies. 


Chemical  society,  Washington, 
Dec.  9.  —  H.  W.  Wiley,  Our  sugar-supply. 

Anthropological  society ^  Washington. 

Dec,  7.  —  H.  C.  Yarrow,  Navajo  treatment  of  ague ; 
H.  Ten  Kate,  Travels  in  Guiana  and  Venezuela; 
Gyrus  Thomas,  Mound  -  exploration  work  of  the 
bureau  of  ethnology. 

Biological  society^  Washington, 

Dec,  11.  —  Theobald  Smith,  Parasitic  bacteria  and 
their  relation  to  saprophytes ;  F.  A.  Lucas,  On  the 
osteology  of  the  spotted  Tiuamou  (Nothura  maculo- 
sa) ;  G.  D.  Walcott,  Tracks  found  on  strata  of  upper 
Gambrian  (Potsdam)  age ;  Frank  Baker,  The  fora- 
men  of  Magendie ;  G.  Hart  Merriam,  Gontribntions 
to  North  American  mammalogy  of  a  new  sub-species 
of  pocket  gopher. 

Philosophical  society,   Washington. 

Dec.  18,  election  of  officers  for  1887. — President, 
William  Harkness;  vice-presidents,  0.  E.  Dutton, 
Garrick  Mallory,  J.  R.  Eastman,  G.  K.  Gilbert; 
treasurer.  Robert  Fletcher;  secretaries,  Marcus 
Baker,  J.  H.  Kidder ;  members  at  large  of  the  general 
committee,  H.  H.  Bates,  F.  W.  Glarke,  W.  H.  Dall, 
E.  B.  Elliott,  G.  B.  Goode,  H.  M.  Paul,  G.  V.  Riley, 
W.  G.  Winlock,  R.  S.  Woodward. 

Engineers^  club,  Philadelphia. 

Dec.  4.  —  Garl  Hering,  Analogies  between  electrical 
and  mechanical  units  and  phenomena ;  A.  H.  How- 
land.  On  the  general  subject  of  water-pipes ;  Rudolph 
Hering,  Notes  upon  the  present  investigation  of  the 
drainage  and  water-supply  of  Ghicago. 

Academy  of  natural  sciences,  Philadelphia, 

Nov.  30.  —  Miss  Helen  G.  De  S.  Abbott,  Haema- 
toxyliu  ;  Professor  Ryder,  The  transmission  of  mor- 
phological changes ;  G.  A.  Koenig,  Boiler  incrusta- 
tion ;  On  schorlemite  as  a  variety  of  melanite. 

Torrey  botanical  club.  New  York, 

Dec,  14.  —  Julius  Bisky ,  Additions  to  the  flora  of 
Queens  county,  N.Y. ;  iUiJiur  Hollick,  Revision  of 
the  species  Gerastium  arvense,  L.,  and  its  varieties. 

Institute  of  social  science,  New  York, 

Dec.  22.  —  Simon  Sterne,  Free  trade. 

Jan,  13.  —  A  paper  is  expected  on  The  economic 
heresies  of  Mr.  Henry  Gheorge. 


Natural  science  association.  Statin  Island. 

Dec.  11.  —  Mr.  Henshaw,  AzoUa  Garoliniana, 
Willd;  W.  T.  Davis,  Fasciated  stems  and  branches 
from  Rhus  glabra  and  Ailanthus  glandulosus;  Mr. 
Hollick,  Glaciation  on  the  islaud. 

Connecticut  academy  of  arts  and  sciences, 

Dec.  15.  —  J.  H.  Emerton,  New  England  spiders  of 
the  family  Giniflonidae;  J.  T.  Fewkes,  Is  the  vast  mass 
of  oceanic  water,  between  the  surface  and  bottom, 
barren  of  life,  or  occupied  by  a  peculiar  fauna  ? 

Society  of  arts,  Boston, 

Dec.  9.  —  Elihu  Thomson,  New  art  of  electric 
welding. 

Society  of  natural  history,  Boston. 

Dec,  15.  —  Edward  G.  Gardiner,  Recent  researches 
on  a  third  (rudimentary)  eye  in  lizards;  W.  M. 
Davis,  The  mechanical  origin  of  the  triassic  monocli- 
nal  in  the  Gonnecticnt  valley. 

BrookviUe  society  of  natural  history,  BrookvUle,  Ind. 

Dec,  7.  —  A.  W.  Butler,  Some  notes  on  the  habits 
of  turtles ;  G.  F.  Goodwin,  Observations  on  the  sense 
of  vision  in  domestic  animals ;  Joseph  Lindsay,  The 
manufacture  of  paper. 


Publications  received  at  Editor's  Office,  Dec.  6-x8. 


Agricultural  science,  proceedings  of  the  society  for  the  pro> 
motion  of,  i886.  Columbus,  O.,  Gazette pr.  koutey  i886.  88  p. 
8« 

Brown,  G.  Report  on  experiments  in  trap  siphonage  at  the 
Museum  of  hygiene,  U.  S.  navy  department,  Washington,  D.C. 
Washington,  Judd  dv*  Detweiler^  /Jr.,  i886.     14  p.,  a  pT.    8**. 

Canada,  annual  report  of  geological  and  natural  history  survey 
of,  1885.  Vol*  i.  Montreal  DawsoMy  x886.  791-I-24  p.,  maps, 
illustr.    8». 

Dagincourt,  Dr.  Annuaire  g6ologique  universel  et  guide  du 
g^ologue.  "^zxvit  Comptoir  g^ologique  de  Paris,  xV¥i,  28-I-362-I- 
79  p..  I  pi.     12". 

Uiller,  J.  S.  Notes  on  the  geology  of  northern  California. 
(U.  S.  geol.  surv.,  bull.  33.)  Washington,  Government,  1886. 
23  p.,  illustr.    8**. 

^  Qordon,  J.  C.  Practical  hints  to  parents  concerning  the  pre- 
liminary home-training  of  youne  deaf  children.  Washington, 
Gibson  Br  OS ^pr.,\^%t.    450.,  illustr.    8**. 

Gurney,  E..  Myers,  F.  W.  H.,  and  Podmore,  F.  Phan- 
tasms of  the  living.  Vols.  i.  and  ii.  London,  TrUhner,  t886. 
84-f-573f  28-f-7j3  p.,  illustr.    8".    (New  York,  Stechert.) 

Heilprin,  A.  Explorations  of  the  west  coast  of  Florida  and  in 
the  Okeechobee  wilderness.  Philadelphia,  IVagner  free  inst.^ 
1886.    L63I  p.    4**. 

Hunt,  T.  S.  Mineral  physiology  and  physiography.  Boston, 
Coxx/Mtf,  18&6.     184710P.    8**. 

_  Linnean  society  of  New  South  Wales,  catalogue  of  the 
library  of  the.    Sydney,  Cunningkame  Gf*  Co,,  1886.     74  p.     la**. 

Low,  J.  G.  and  J.  F.  Plastic  sketches.  Boston,  Lee  ir* 
Skepardy  1887.     12  p.,  47  pi.    f. 

McCalley,  H.  On  the  Warrior  coal  6eld.  (Geol.  sunr.  Ala.) 
Montgoraerv,  State,  1886.     xfA-yx  P.    8". 

Ranke,  J.  Allgemeine  naturkunde.  Lief.  60,  heft  r.  Leipzig, 
Bibliofraphiscke  institute  1886.  48  p.,  i  col.  pi.,  illustr.  4*. 
(New  York,  Westermann.) 

Ratxel,  F.  Allgemeine  naturkunde.  Lief.  51-59,  hefte  9-17. 
Leipzig,  Bibliographische  institute  1886.  (431H-XO  p.,  9  col. 
pi.,  illustr.    4".    (New  York,  Westermann.) 

Sanitary  convention  held  at  Ypsilanti,  June  30  and  July  x,  X885, 
proceedings  of  the.    Lansing,  State^  x886.    X73  p.,  illustr.    8*. 

Scudder,  S.  H.  The  cockroach  of  the  past.  London,  Reeve 
fir*  Co.y  1886.     [16]  p.,  illustr.     la**. 

Shaw,  A.  Cooperation  in  a  western  city.  Vol.  i.  No.  4. 
Baltimore,  Amer.  econom.  assoc.^  x886.     xo6  p.     8*^.    75  cents. 

U.  8.  navy,  anaual  report  of  the  secretary  of,  for  1886. 
Washington,  Government^  t886.    a8  p.    8°. 

Wyoming,  historical  and  geological  society,  prooeediaip  and 
collections  of  the.  Vol.  iii.  Wilkesbarre,  Pean.,  Wyoming hisi, 
geol,  toe.,  x886.    za8  p.,  portr.    8°. 
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THE  BASIS  OF  A  GRADED  SYSTEM 
OF  SCHOOLS. 

Uerbebt  Spencer,  in  his  treatise  on  education, 
sayB,  **  To  prepare  us  for  complete  living  is  the 
function  which  education  has  to  discharge,  and 
the  only  rational  mode  of  judging  of  an  educa- 
tional course  is  to  judge  in  what  degree  it  dis- 
charges such  function."  Froel)er8  doc*trine,  that 
**  education  is  the  complete  unfolding  of  the  whole 
being  of  man/'  indicates  how  we  are  to  be  pre- 
pared for  complete  living,  since  complete  living 
can  only  be  realized  by  one  perfectly  developed 
in  all  his  powers.  The  value  of  an  educational 
course,  then,  is  to  be  measured  by  the  degree  in 
which  it  develops  all  the  powers  of  the  man. 
And  thus  Joseph  Payne  sums  up  his  consideration 
of  the  purpose  of  education  by  defining  it  as  **  the 
cultivation  of  all  the  native  powers  of  the  child 
by  exercising  them  in  accordance  with  the  laws 
of  his  being,  with  a  view  to  development  and 
growth." 

Since  the  possibility  of  complete  living  neces- 
sitates the  cultivation  of  all  the  native  powers  of 
the  child,  it  is  plain  that  a  system  of  schools 
should  be  so  constituted  that  all  the  appliances 
used  and  all  the  studies  prescribed  shall  tend 
towards  the  development  of  £K>wer.  The  unfold- 
ing of  the  whole  being  necessarily  comprehends 
the  cultivation  of  the  bodily,  mental,  and  moral 
powers.  A  system  that  does  less  than  this  fails  to 
discharge  its  highest  function  in  preiMiring  for 
complete  living.  It  is  not  an  impertinent  ques- 
tion to  ask  educators  whether  our  present  educa- 
tional system  comes  up  to  the  re<|uirements  stated 
in  the  o|)ening  paragraph.  A  8\  stem  may  fail  to 
realize  its  highest  function,  not  by  reason  of  its 
own  defects,  but  because  of  unfavorable  com  lit  ions. 
The  buildings  and  appliances  may  be  inadequate 
or  defective  ;  teachers  may  be  )iampere<l  by  Inmrds 
whose  transactions  are  (H^ntruJltHl  by  selfish  or 
political  interests  :  or  public  sentiment  may  stand 
very  much  in  the  way  of  progress.  Neverthelefs 
it  remains  the  educator's  duty  to  plan  his  system 
with  a  view  to  the  highest  attainment,  and  to 
gather  all  i)oe8ible  forces  under  bin  control. 

It  is  my  wish  to  indicate  how  the  public-school 
system  should,  and  to  some  extent  does.  di:»charge 
its  function.  The  usual  school  course  covers  the 
period  between  five  and  eighteen  years  of  age. 


According  to  Currie,*  school  life  is  divided  into 
three  periods  :  viz.,  infancy,  during  the  first  six 
years ;  childhood,  the  next  six  or  seven  years ; 
and  youth,  from  that  time  to  the  eighteenth  year. 
These  periods  are  suggested,  he  says,  **  by  so  many 
distinct  phases  in  the  child's  physical  and  rational 
being."  During  the  first  two  periods,  **  animal 
enjoyment  is  the  chief  condition  of  life."  **  The 
period  of  youth  unfolds  iteelf  when  the  mind  be- 
gins to  feel  interest  in  its  own  exertions  and  to  be 
somewhat  self-sustaining  in  its  operations."  Sub- 
sequent to  this,  education  takes  on  a  professional 
or  technical  character,  and  is  beyond  the  domain 
of  the  public  school.  By  our  laws  it  is  the  duty 
of  the  state  to  take  in  hand  the  education  of  in- 
fants, if  we  adopt  the  classification  of  children  as 
suggested  alcove.  This  law  has  t>een  established 
not  only  by  public  sentiment  and  for  public 
economy,  but  it  is  must  necessary  and  right  as 
viewed  from  an  educational  stand-point,  though 
denied  by  some  authorities.  Children  of  the  first 
two  periods,  from  ^ve  to  thirteen  or  fourteen,  are 
enrolled  in  our  elementary  schools.  Our  youth 
are  to  be  found  in  the  high  school :  sul)sequent  to 
that  comes  the  normal  and  technical  schools. 

The  function  of  a  school  system  being  to  un- 
fold all  the  powers  of  the  child,  the  educator's 
first  duty  is  to  ascertain  what  are  the  powers  of 
children  in  the  various  stages  of  their  develop- 
ment ;  next,  what  are  the  means  and  materials 
appropriate  to  the  proper  exercise  of  those  powers, 
and  what  mode  or  metho<l  should  be  U6e<l  to  ap- 
ply those  means  and  cause  the  activity  of  the 
child's  iK)wer8. 

The  ix>wers  of  children  between  the  ages  of 
five  and  thirteen,  that  should  be  operated  u])on  by 
a  system  of  education,  are  chiefly  physical,  and 
only  the  simple  faculties  of  the  mind  are  brought 
into  requisition.  For  instance  :  the  child's  love  of 
play  and  other  manifestations  of  activity  are  his 
ruling  passions,  and  the  faculties  used  are  those 
which  depend  mainly  upon  the  activity  of  the 
senses.  In  the  springtime  of  life  the  body  and 
mind  are  undergoing  the  process  of  growth  and 
formation,  the  boily  building  up  physical  |K)wer, 
and  the  mind  absorbing  material  for  future  use. 
The  appropriate  training  for  these  years  is  that 
which  stimulates  natural  physical  growth  of  the 
body  and  all  its  parts,  a  wholesome  use  of  all  the 
senses,  and  a  systematic  exercise  of  the  faculties 

*  Early  and  Infant  school  education,  p.    1,  by  James 
Cunie. 
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of  observation,  iDiagination,  and  memory.  By 
such  a  course  the  skilful  teacher  directs  the  will 
of  the  child,  and  cultivates  all  his  moral  character- 
istics. 

The  kindergarten  is  the  only  sjstem  which  fur- 
nishes the  means  and  the  methods,  and  is  syste- 
matically arranged  to  provide  such  a  training  as  is 
suitable  to  children  when  they  first  enter  the  pub- 
lic schools ;  and  the  public-school  system  can 
never  be  complete  until  the  kindergarten,  the 
genuine  Froebel  system,  is  made  the  first  step  in 
the  course.  The  natural  exercise  of  the  body  is 
provided  for  in  the  games,  the  little  hands  and 
fingers  are  made  skilful  by  the  occupations,  the 
senses  are  made  acute  by  gifts,  and  all  the  facul- 
ties of  the  cliildish  mind  are  set  into  activity ; 
while  at  the  same  time  a  knowledge  of  number, 
form,  color,  symmetry,  and  language,  is  being 
naturally  acquired. 

During  the  later  years  of  the  elementary  school, 
a  similar  course  should  be  maintained,  that  would 
furnish  all  the  facilities  for  the  proper  develop- 
ment of  the  physical,  mental,  and  moral  powers 
in  their  due  proportion.  The  kindergarten  work, 
and  especially  the  true  kindergarten  spirit,  should 
be  made  a  part  of  the  primary -school  course. 
Drawing,  paper -cutting,  modelling,  carving,  sew- 
ing, etc.,  should  occupy  a  fair  portion  of  the 
time.  It  has  been  found  that  five  hours  of  a  day 
are  too  much  for  the  intellectual  labor  of  a  child  : 
the  afternoon  of  school- work  is  of  very  small  im- 
portance in  the  primary  school,  unless  devoted  to 
light  occupations.  The  ordinary  studies  of  the 
elementary  school  may  be  used  to  develop  power, 
provided  they  are  used  according  to  the  true  prin- 
ciples of  education.  Reading,  spelling,  penman- 
ship, and  language  are  taught  as  one,  by  methods 
that  cultivate  the  observation,  the  conceptive 
faculty,  and  the  imagination.  The  early  lessons  in 
number,  form,  and  drawing,  tend  towards  the 
same  end.  Following  these  subjects  comes 
geography,  not  to  train  the  memory,  but  to 
further  cultivate  the  observation  and  the  imagina- 
tion primarily.  The  outgrowth  of  this  boundless 
study  brings  the  child  to  a  knowledge  of  other 
elementary  sciences  and  of  history,  by  all  of 
which  the  faculties  of  the  mind  become  exercised 
in  the  **  complete  unfolding  of  all  the  powers  of 
the  man.'* 

The  mistake  made  by  the  majority  of  teachers 
is  in  the  method  of  presenting  the  subjects  for 
study,  and  the  methods  are  at  fault  because  the 
purpose  of  study  is  lost  sight  of.  The  school 
curriculum  is  taught  for  the  knowledge  to  be  im- 
parted instead  of  the  power  to  be  developed.  The 
teacher  is  not  alone  to  blame  for  this  state  of 
things :  the  examiner  deserves  the  greater  blame. 


He  asks  how  much  the  child  knows  :  consequently 
the  teacher  devotes  her  time  to  imparting  knowl- 
^ge,  by  oral  teaching,  by  explaining  all  difficult 
examples,  and,  in  short,  by  doing  most  of  the  pn- 
pirs  work.  Why?  **  Because  it  takes  too  much 
time  to  wait  for  the  children  to  do  for  them- 
selves," and  because  the  pupils  are  not  able  to  do 
for  themselves,  and  need  the  teacher's  help,  and 
thus,  as  Spencer  says,  "Having  by  our  methods 
induced  helplessness,  we  make  helplessness  the 
reason  for  our  methods."  On  the  other  hand,  the 
teacher  who  teaches  for  the  sake  of  the  pupil 
and  not  for  the  sake  of  the  subject,  who  employs 
methods  that  tend  to  develop  mental  power,  cre- 
ates self -activity,  and  furnishes  her  pupil  with  the 
means  by  which  he  can  make  himself  his  own 
teacher. 

The  elementary  schools  having  served  the  pur- 
pose for  which  they  were  established,  it  becomes 
the  province  of  the  high  school  to  make  use  of 
those  powers  of  the  mind,  and  acquirements  in  the 
further  training  of  the  intellectual  faculties,  in 
which,  as  Curiie  says,  the  mind  <  begins  to  feel  in- 
terest.' The  work  of  the  high  school  is  designed 
for  the  cultivation  of  the  higher  faculties  of  the 
mind.  The  ideas  already  acquired  are  to  be  elab- 
orated by  generalization,  judgment,  and  reason- 
ing. 

The  unity  of  such  a  system  lies  in  its  purpose  ; 
namely,  the  development  of  power  at  each  stage 
of  the  child^s  growth.  Each  grade  or  step  fur- 
nishes the  proper  material  and  the  proper  studies 
for  the  exercise  of  bis  powers.  There  is  an  order 
of  studies ;  but  the  order  does  not  depend  merely 
upon  the  relations  of  the  subjects  to  each  other, 
but  upon  their  fitness  for  the  work  of  develop- 
ment. The  arrangement  of  studies  from  this  stand- 
point differs  much  from  old  courses  of  study.  For 
instance  :  penmanship  is  now  taught  from  the  be- 
ginning because  it  belongs  with  reading  ;  lessons 
on  hygiene  and  physiology  begin  as  soon  as  the 
child  is  able  to  observe  the  parts  of  his  body,  and 
to  understand  their  uses  and  need  of  care ;  and  so 
other  elementary  sciences  are  used  to  cultivate  the 
observation  of  our  little  children.  History  is  also 
taught  in  the  primary  schools  to  cultivate  the  im- 
agination, and  to  awaken  a  love  for  our  country 
and  its  heroes.  At  the  same  time  the  primary 
arithmetics  have  been  purged  of  much  of  the  old- 
time  puzzles  and  conundrums,  while  the  rules  of 
technical  grammar  have  been  deferred  till  a  later 
day. 

The  normal  school  educates  those  who  have  an 
aptitude  for  teaching,  a  love  for  children,  and  a 
desire  to  learn  to  train  young  minds.  Its  meth- 
ods tend  to  strengthen  the  judgment  and  ad- 
ministrative powers,  and   the  ability  to  put  to 
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practical  use  the  knowledge  acquired,  and  are 
based  upoD  the  same  principles  of  education  that 
lp)Tem  the  methods  of  the  earlier  schools. 

Soch  a  system  is  consistent  in  aU  its  methods 
and  aims ;  it  maintains  a  constant  unity  of  pur- 
pose ;  while  each  department  is  distinct  in  its  own 
individuality,  and  bears  a  proper  relation  to  the 
whole.  C.  £.  Melenet. 


MR.  MATTHEW  ARNOLD'S  REPORT  ON 
ELEMENTARY  EDUCATION  ON  THE  CON- 
TINENT. 

Mr.  ICatthew  Abivold  has  but  lately  resigned 
the  office  of  her  majesty^s  inspector  of  schools,  a 
position  which  he  has  filled  for  many  years  with 
credit  to  himself,  and  with  great  benefit,  we  are 
sore,  not  only  to  such  schools  as  have  come  under 
his  immediate  supervision,  but  also  to  English 
educational  interests  in  general.  One  of  his  last 
official  duties  of  any  importance  was  to  visit  Ger- 
many, Switzerland,  and  France,  and  to  write  an 
official  report  on  certain  Bpecified  points  con- 
nected with  elementary  education  in  those  coun- 
tries. Some  portions  of  that  report  were  used  by 
Mr.  Arnold  in  his  address  before  the  University  of 
Pennsylvania,  which  was  printed  afterwards  in 
the  Century  magazine.  But  the  entire  report  is 
of  the  liveliest  interest  to  American  educators  ; 
for  several  of  the  points  investigated  by  Mr.  Ar- 
nold are  those  to  which  no  little  attention  is  being 
paid  in  this  country,  and  all  the  information  gath- 
ered by  him  is  part  of  the  material  to  be  used  by 
the  comparative  method  in  studying  educational 
institutions  and  methods. 

By  the  terms  of  Mr.  Amold*s  instructions,  his 
attention  was  to  be  more  particularly  directed  to 
Germany  and  Switzerland,  and  the  points  he  was 
to  study  were  four  in  number :  1^.  Free  educa- 
tion ;  2^.  Quality  of  education ;  8^.  Status,  train- 
ing, and  pensioning  of  teachers  ;  4°.  Compulsory 
attendance,  and  release  from  school.  Only  four- 
teen weeks  were  given  to  the  inquiry ;  and  of 
these,  five  were  spent  in  Prussia,  two  in  Saxony, 
two  in  Bavaria,  two  in  Switzerland,  and  three  in 
France.  Mr.  Arnold's  latest  mission,  as  he  ex- 
pressly states,  differed  from  those  of  1859  and 
1865  in  that  he  did  not  go  now  to  study  systems 
of  education,  but  only  to  report  on  the  four 
above-mentioned  points.  These  points  Mr.  Ar- 
nold takes  up  in  order. 

Under  the  head  of  free  education,  he  was  in- 
structed to  ascertain  whether  gratuitous  education 
is  confined  to  elementary  schools,  or  extends  to 
other  schools  or  colleges  ;  what  reasons  induced 
the  state  to  establish  the  gratuitous  system  ;  in 
what  way  (directly  or  indirectly)  the  lower  classes 


of  society  are  made  to  feel  the  weight  of  the  ex- 
penditure on  education ;  in  what  way  the  dirty 
and  neglected  children  in  large  towns  are  dealt 
with,  and  especially  whether  all  descriptions  of 
children  are  mixed  in  the  same  schoolroom; 
whether  there  is  a  legal  prohibition  against  char- 
ging fees  in  public  schools,  even  if  parents  and 
children  are  willing  to  pay ;  whether  the  attend- 
ance of  children  has  increased  or  diminished  since 
the  establishment  of  free  schools,  Mr.  Arnold 
answers  these  questions  first  with  the  information 
gained  by  him  in  Prussia.  In  the  Prussian  con- 
stitution of  1850  is  this  provision  :  In  der  dffent- 
lichen  volk89chtUe  wird  der  unterricfit  unentgeltlich 
ertheilt.  But  this  provision  has  generally  re- 
mained inoperative,  because  the  popular  school  is 
to  be  maintained  by  the  Gemeinde,  or  commune, 
and  the  communers  have  not  in  general  found 
themselves  able  to  forego  the  income  from  school 
fees.  And,  on  the  other  hand,  the  state  has  not 
been  able  or  willing  to  provide  gratuitous  instruc- 
tion in  the  communes.  Some  few  communes,  how- 
e\^r,  have  been  able  to  throw  their  popular 
schools  open  to  all  classes  of  the  population,  free 
of  all  charge.  Dtksseldorf  has  done  so :  so  has 
Berlin.  The  Berlin  schools  have  been  free  since 
1870,  and  last  year  it  cost  more  than  6,000,000 
marks  to  support  them.  At  the  time  of  the  in- 
troduction of  free  schooling,  the  municipality  had 
49  communal  schools,  with  81,753  scholars;  in 
1885  it  had  146  such  schools,  with  182,889  schol- 
ars. These  communal  schools  are  the  only  body 
of  schools  in  Berlin  or  throughout  Prussia  in 
which  school  fees  are  not  paid.  Uerr  von  Goss- 
ler,  minister  of  education,  was  found  by  Mr.  Ar- 
nold to  favor  making  the  communal  schools  free 
everywhere,  and  Prince  Bismarck  is  said  to  agree 
with  him.  But  among  the  public  generally,  in- 
cluding the  teachers  themselves  and  the  govem- 
*  ment  officials,  the  weight  of  opinion  is  against 
such  a  course.  Even  where  school  fees  are 
charged,  they  meet  but  a  small  portion  of  the 
total  expense.  On  an  average  for  the  whole  of 
Prussia,  school  fees  furnish  20.58  per  cent  of  the 
cost  of  teaching  in  the  popular  schools ;  endow- 
ments, 12.02  per  cent ;  the  communes,  55.26  per 
cent;  and  the  state,  12.14  per  cent.  In  some 
towns,  Cologne  for  example,  where  the  popular 
schools  are  not  free,  provision  has  been  made  for 
giving  free  instruction  to  poor  children  in  schools 
by  themselves.  But  in  Berlin  the  children  of  the 
working  and  middle  classes  all  attend  school  to- 
gether. The  only  distinction  made  on  the  ground 
of  poverty  at  Berlin  is  that  school-books  and 
school-material  are  supplied  gratuitously  whenever 
the  teacher  finds  that  the  child  cannot  afiford  to 
buy  them. 
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But  throughout  Germany,  payment  is  the  rule, 
free  schooling  tlie  exception.  The  popular  school 
is  a  municipal  thing,  and  is  paid  for  out  of  muni- 
cipal taxes.    No  special  school  tax  is  levied. 

In  Switzerland  there  is  also  a  constitutional 
provision  determining  free  schooling.  Article 
27  of  the  Federal  constitution  of  May  29,  1874, 
saj's,  "Primary  instruction  is  obligatory,  and  in 
the  public  schools  gratuitous."  So  jealous  are  the 
cantons  of  their  local  independence,  that  there  is 
no  national  department  of  education.  Yet  each 
canton  has  complied  with  the  above  article  of  the 
constitution.  Mr.  Arnold  takes  as  examples  can- 
ton Zurich,  which  is  Protestant  and  indu3trial, 
and  canton  Lucerne,  which  is  a  mountain  canton 
and  Catholic.  In  Lucerne  the  child  must  come 
to  school  at  seven  years  old,  and  may  come  at 
six :  his  day-school  course  lasts  until  he  is  four- 
teen ;  and  he  has  then,  unless  be  goes  to  some 
higher  school,  to  attend  a  fortbildungsschule  for 
two  years  more.  In  Zurich  tlie  child  must  come 
to  school  at  six  years  old  :  his  day-school  course 
lasts  until  he  is  twelve  ;  and  he  must  then  spend 
three  years  at  an  ergdnzungschuley  besides  an 
hour  a  week  at  a  singing-school.  All  these 
schools  are  free,  and  in  canton  Lucerne  the  higher 
schools  are  free  also.  Religious  instruction  is 
given  in  the  popular  schools  in  the  several  cantons 
according  to  the  faith  of  the  majority.  Catholic 
instruction  is  given  in  Lucerne,  Protestant  in  Zu- 
rich. There  is,  according  to  Mr.  Arnold,  no  im- 
fair  dealing,  no  proselytizing,  no  complaint.  In 
Switzerland  there  is  no  separate  provision  for 
dirty  and  neglected  children,  because  there  is  no 
such  class.  Fifteen  years  ago  there  were  1,500 
pupils  attending  the  great  town-school  of  Lucerne  : 
now  there  are  3,300.  **  I  regard  free  schooling, 
however,"  says  Mr.  Arnold,  **  rather  as  a  part  and 
sign  of  the  movement  of  advance  in  popular  edu- 
cation than  as  itself  the  cause  of  the  movement." 

In  France,  Mr.  Arnold  found  that  the  payment 
of  fees  in  public  primary  schools  was  abolished 
in  1881,  and  that  attendance  at  school  is  obliga- 
tory for  children  of  both  Sexes  between  the  ages 
of  six  and  thirteen.  This  is  ascribed  to  no 
constitutional  provision,  as  in  Grermany  and 
Switzerland,  but  to  TicUe  dimocratique,  a  mov- 
ing cause  at  which  Mr.  Arnold  sneers  a  little. 
No  religious  instruction  is  allowed  in  these 
schools,  for  democracy  in  France  is  at  war  with 
clericalism.  The  result  is  that  there  is  much 
complaint,  and  rival  schools,  established  by  pri- 
vate effort,  are  numerous.  The  Catholics  alone 
hive  raised  for  their  schools  in  Paris  over  15,000,- 
000  francs  in  the  last  six  years,  and  at  the  present 
time  educate  in  their  schools  one -third  of  all  the 
fichool-children.of  Paris.     As  to  how  these  public 


primary  schools  are  supported,  the  report  sum- 
marizes thus :  **  The  communes  had  formerly  to 
maintain  their  primary  schools  out  of  their  own 
resources,  supplemented,  if  necessary,  by  an  ad- 
dition of  four  centimes  to  the  four  direct  taxes  for 
the  commune  ;  further  supplemented,  if  still  neces- 
sary, by  an  addition  of  four  centimes  to  the  four 
direct  taxes  for  the  department ;  supplemented 
finally,  if  still  necessary,  by  a  grant  from  the  state. 
These  eight  centimes  for  the  commune  and  de- 
partment have  now  been  made  regular  and  fixed 
taxes  paid  to  the  state.  Since  1882  the  state  has 
relieved  of  all  further  charge  for  their  primary 
schools  those  communes  which  could  not  meet 
such  charge  out  of  their  own  resources.  Only  the 
five  chief  cities  of  France  have  undertaken  so  to 
meet  it,  —  Paris,  Lyons,  Marseilles,  Bordeaux, 
Lille.  In  all  the  other  communes  of  France  the 
cost  of  primary  instruction  is  met  out  of  the  pub- 
lic taxes  by  the  state.  When,  therefore,  it  is 
asked  how  the  lower  classes  feel  the  weight  of  the 
expenditure  on  education,  the  answer  must  lie,  so 
far  as  they  feel  their  share  in  the  general  taxation 
of  the  country  to  be  increased  by  it.  And  this 
probably  they  do  not  feel  at  all." 

Mr.  Arnold  found  a  very  large  increase,  both  in 
the  outlay  for  primary  schools  and  in  the  number 
of  children  attending  them,  since  he  last  saw 
them  in  1859.  At  present  the  state  bears  nine- 
tentiis  of  the  annuid  expense  of  primary  instruc- 
tion, and  spends  over  80,000,000  francs  on  it. 
The  municipality  of  Paris  had,  in  1884,  361  pri- 
mary schools,  with  accommodations  for  121,798 
scholars. 

The  second  subject  of  inquiry  related  to  the 
quality  of  the  education  given ;  and  Mr.  Arnold 
speedily  found  that  the  suggestion  of  his  official 
instructions,  that  he  determine  this  by  having  the 
teachers  set  papers  in  arithmetic  and  dictation  on 
*  the  model  of  those  set  in  England,  could  not  be 
carried  out,  because  the  whole  spirit  and  course 
of  teaching  was  opposed  to  setting  in  school-hours 
a  number  of  sums,  and  leaving  the  children  to  do 
them  by  themselves.  So  Mr.  Arnold  determined 
to  secure  an  answer  to  this  question  by  seeing 
and  hearing  what  the  scholars  did ;  and  the  popu- 
lar schools  of  the  free  city  of  Hamburg  he  chose 
for  the  test.  He  concludes  that  in  German 
schools,  as  a  rule,  the  programme  is  fuller,  the 
course  longer,  and  the  instruction  better,  than  in 
England.  The  methods  of  teaching  seemed  more 
gradual,  more  natural,  more  rational,  on  the  con- 
tinent than  in  England.  He  wrote  again  and 
again  in  his  notes,  *  The  children  humanJ"  As  to 
the  school  course  at  Hamburg,  we  read,  **The 
fixed  matters  of  the  course  are  religion,  German 
language,  English  language,  object-lessonB,  his- 
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tory,  geography,,  natural  history,  arithmetic  and 
algebra,  geometry,  writing,  drawing,  singing, 
and  gynmastics.  English  must  be  taught  in  the 
popular  schools  from  the  third  class  upwards,  and 
J^rench  comes  in  as  an  optional  matter  (the  only 
one),  and  to  take  it  the  consent  of  the  dberBchul' 
hMirde  is  required.  The  two  lower  classes  have 
«ach  of  them  26  hours  of  schooling  a  week,  the 
class  next  above  them  has  28,  the  four  higher 
classes  have  82  each.  Some  of  the  popular 
schools  in  Hamburg,  like  those  in  Berlin,  meet 
once  a  day  only.  In  summer  the  schools  meet 
at  8  in  the  morning,  and  the  different  classes  go 
on  till  12,  1,  or  2  on  different  dajs  in  the  week, 
flo  that  each  class  shall  make  its  proper  number  of 
weekly  hours.  In  winter  they  meet  at  9  and  go 
on  an  hour  later.  No  week-day  is  a  holiday,  like 
the  Saturday  with  us  and  the  Thursday  with  the 
French.  Other  schools  have  two  daily  meetings, 
from  8  to  11  or  13,  and  from  2  to  4,  the  proper 
number  of  hours  for  each  class  being  again  al- 
ways made.  Local  convenience  determines 
whether  the  school  shall  have  two  daily  meet- 
ings or  one.  The  pressure  which  the  long  at- 
tendance from  8  to  2  or  from  9  to  8  would  seem 
likely  to  exercise  is  remedied  by  an  arrangement 
which  I  found  general  in  German  countries,  and 
which  works  very  well.  At  the  end  of  each  hour 
the  class  dis[)erses  to  the  corridors  and  play- 
ground, and  the  teachers  to  the  teachers*  meet- 
ing-room. In  ten  minutes  a  heXX  rings,  and  the 
classes  and  teachers  re-assemble  refreshed.  How 
much  the  work  of  a  long  morning  is  lightened  by 
this  simple  plan  may  be  observed  by  any  one  of 
school  experience  who  will  pass  a  morning  in  a 
German  or  Swiss  school." 

In  G^erman  grammar  the  children  learn  the 
declension  of  nouns,  comparison  of  adjectives,  and 
conjugation  of  verbs.  In  history,  where  the  pre- 
scribed aim  is  to  make  the  pupil  acquainted  with  the 
prominent  persons  and  points  in  the  development 
of  mankind  in  general,  and  of  the  German  nation 
in  particular,  biographical  notices  form  the  prin- 
cipal subject-matter.  In  religion,  parables  and 
hymns  are  learned  and  said  by  heart,  and  instruc- 
tion is  given  in  the  literary  history  and  transla- 
tion of  the  Bible.  Everywhere  in  Germany  Mr. 
Arnold  thought  the  text-books  used,  good.  The  fol- 
lowing passage  merits  quotation  in  full :  *<In  the 
specially  formative  and  humanizing  parts  of  the 
school-work,  I  found  in  foreign  schools  a  perform- 
ance which  surprised  me,  which  would  be  pro- 
nounced good  anywhere,  and  which  I  could  not 
find  in  corresponding  schools  at  home.  I  am 
thinking  of  literature  and  poetry  and  the  lives  of 
the  poets,  of  recitation  and  reading,  of  history,  of 
foreign  languages.    Sometimes  in  our  schools  one 


comes  across  a  child  with  a  gift,  and  a  gift  is 
always  something  unique  and  admirable.     But  in 
general  in  our  elementary  schools  when  one  says 
that  the  reading  is  good,  or  the  French,  or  the 
history,   or  the  acquaintance  with  poetry,   one 
makes  the  mental  reservation,  *good,  consider- 
ing the  class  from  which  children  and  teachers 
are  drawn.*     But  in  the  foreign  schools  lately 
visited  by  me  I  have  found  in  all  these  matters  a 
performance  which  would  be  pronounced  good 
anywhere,  and  a  performance,  not  of  individuals, 
but  of  classes.     At  Trachenberg,  near  Dresden,  I 
went  with  the  inspector  into  a  schoolroom  where 
the  head  class  were  reading  a  ballad  of  Goethe, 
'Der  sftnger.*      The  inspector    took    the    book, 
asked  the  children  questions  about  the  life  of 
Goethe,  made  them  read  the  poem,  asked  them  to 
compare  it  with  a  ballad  ot  Schiller  in  the  same 
volume,   '  Der  Graf  von  Habsburg,*  drew   from 
them  the  differences  between  the  two  ballads, 
what  their  charm  was,  where  lay  the  interest  of 
the  middle  age  for  us,  and  of  chivalry,  and  so  on. 
The  performance  was  not  a  solo  bv  a  clever  in- 
spector :  the  part  in  it  taken  by  the  children  was 
active  and  intelligent,  such  as  would  be  called 
good  if  coming  from  children  in  an  altogether 
higher  class  of  school,  and  such  as  proved  under 
what  capable  teaching  they  must  have  been.    In 
Hamburg,  again,  in  English,   and  at  Zurich  in 
French,  I  heard  children  read  and  translate  a 
foreign  language  with  a  power  and  a  pronuncia- 
tion such  as  I  have  never  found  in  an  elementary 
school  at  home,  and  which  I  should  call  good  if 
I  found  it  in  some  high-cla^s  school  for  young 
ladies.     At  Zurich,  I  remember,  we  passed  from 
reading  and  translating  to  grammar,   and    the 
children  were  questioned  about  the  place  of  pro- 
nominal objects  in  a  French  sentence.     Imagine 
a  child  in  one  of  our  popular  schools  knowing,  or 
being  asked,  why  we  say  on  me  le  rend,  but 
on  le  lui  rend,  and   what  is  the  rule   on  the 
subject  I  *' 

And  the  instruction  is  better  in  foreign  schools, 
because  the  schools  are  better  organizeil,  and  the 
teachers  better  trained,  than  those  in  England 
This  brings  us  to  the  third  general  subject  treated 
in  the  reix)rt,  —  the  status,  training,  and  pen- 
sioning of  teachers. 

To  begin  with,  it  may  lie  safely  said  that  teach- 
ers in  Germany,  France,  and  Switzerland,  come 
from  the  same  class  of  society  as  do  teachers  in 
England.  For  mention  of  all  that  is  interesting 
and  valuable  in  Mr.  Amold*8  report  about  the 
training  of  teachers,  we  have  no  space  :  but  we 
give  an  abstract  of  the  training  in  a  typical 
instance,  in  Saxony. 

The  training-school  course  there  lasts  six  yeani. 
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But  a  youth  enters  at  the  age  of  about  14,  with 
the  attainmeDts  required  for  passiug  an  examina- 
tion for  the  entlas9U7ig8'Zeugni88f  or  certificate  of 
discharge,  from  a  mittlere  voUcsschiUe,  or  popular 
school  of  the  second  grade,  —  a  school  which  in 
Saxony  must  be  organized  in  at  least  four  classes, 
with  a  two-years'  course  for  each.     In  the .  train- 
ing-school, instruction  and  lodging  are  free ;  a 
small  sum  is  paid  for  board,  but  a  certain  num- 
ber of  free  boarders,  *  gifted  poor  children,'  are 
admitted.    To  the  training-school  is  attached  a 
practising  school,  organized  as  a  mittlere  schule,  a 
middle  school  with  four  classes  and  155  scholars. 
In  this  school  the  students  see  and  learn  the  prac- 
tice of  teaching.      Their  own    instruction  they 
receive  in  small  classes  which  may  not  have  more 
than  25  scholars.     Their  hours  in  class  may  not 
exceed  36  a  week,  not  counting  the  time  given  to 
music.     The  matters  of  instruction  are  religion, 
German    language    and    literature,  Latin,  geog- 
raphy, history,  natural  science  both  descriptive 
and  theoretical,  arithmetic,  geometry,  pedagogy 
including  psychology  and  logic,  music,  writing, 
drawing,  and  gymnastics.     All  of  these  matters 
are  obligatory,  but  after  the  first  year  students  of 
proved  incapacity  for  music  are  no  longer  taught 
it.     One-third  of  the  teacbing-staff  of  the  train- 
ing-school may  be  distinguished  elementary  teach- 
ers without  university  training,  but  this  propor- 
tion is  never  to  be  exceeded.     Each  teacher,  ex- 
clusive of  the  director,  is  bound  to  give  26  hours 
of  teaching  in  the  week.     There  are  half-yearly 
examinations  :  the  six  years'  terra  may  be  length- 
ened by  one  year  for  a  student  who  is  deemed  not 
ripe  for  the  leaving  examination,  which  comes  at 
the  conclusion  of  the  course.    At  the  end  of  the 
course,  when  the  student  is  about  20  years  old,  he 
undergoes  the    schulamtskandidatenprufungt  or 
examination  for  ofiSce.     The  examination  is  both 
oral  and  in  writing,  and  turns  upon  the  work  of 
the  student's  course  in  the  training-school.     The 
examining  commission  is  composed  of  the  Min- 
ister's  commissary,    a  church   commissary,  and 
the  whole  staflf  of  the  training-college.     The  staff 
conduct  the  examination,  the  Minister's  commis- 
sary presides  and  superintends.     If  the  student 
passes,  he  receives  his  reifezeugnisSj  or  certificate 
of  ripeness,  and  is  now  qualified  to  serve  as  as- 
sistant in  a  public  popular  school,  or  as  a  private 
teacher  where  his  work  has  not  to  go  beyond  the 
limits  of  popular  school  instruction.     After  two 
years  of  service  as  assistant,  at  the  age  of  about 
22,  the  young  teacher  returns  to  the  training- 
school  and  presents  himself  for  the  wahlfahigkeits- 
prfifung,  or  examination  for  definitive  posting. 
For  this  examination  the  commission  is  composed 
of  the  Minister's  commissary,  a  church  commis- 


sary, the  director  of  the  seminar,  and  either  two 
of  its  upper  teachers,  or  else  other  approved  school- 
men named  by  the  minister.  This  examination 
again  is  both  written  and  oral.  Mr.  Arnold  at- 
tended the  oral  part  on  two  days,  and  heard  and 
saw  candidates  examined  in  religion,  music, 
German  language  and  literature,  the  history  of 
education,  pedagogy,  psychology,  logic,  and  school 
law. 

Training-schools  for  women  are  much  less 
numerous  in  Germany  than  those  for  men,  be- 
cause women  are  much  less  used  in  teaching 
than  men  ;  the  presumption  being  that  women 
cannot  teach  satisfactorily  certain  matters  of  in- 
struction in  the  upper  classes  of  a  popular  school. 
The  result  is  that  in  Prussia  there  are  115  training- 
schools  for  men,  and  10  for  women  ;  in  Saxony, 
16  for  men,  2  for  women. 

As  to  teachers'  salaries  and  pensions,  custom 
and  law  vary  greatly.  In  Prussia  in  1878  the 
average  salary  of  a  schoolmaster  was  £51  12s.  per 
annum.  In  Berlin  the  average  salary  was  £103  Ss. 
In  France  the  primary-school  teachers  must  rise 
through  a  series  of  grades,  to  each  of  which  a 
fixed  salary  is  attached,  varying  from  £36  to 
£48  for  a  man,  and  from  £28  to  £36  for  a  woman. 
If  a  school- mistress  marries  in  Germany,  she  loses 
her  situation.  In  all  the  countries  visited  by  Mr. 
Arnold,  teachers  have  retiring  pensions,  to  establish 
which  a  deduction  is  made  from  their  salary. 

In  res^iect  to  the  fourth  and  last  subject  of  in- 
quiry, that  as  to  compulsory  attendance,  Mr.  Arnold 
quotes  Saxon  law  as  representative  for  all  the  coun- 
tries visited  by  him.  It  is  thus :  *'  Every  child  has. 
to  attend,  for  eight  years  uninterruptedly,  the  com- 
mon popular  school  in  the  school  district  where  it 
resides ;  as  a  rule,  from  the  completion  of  the  sixth 
year  of  its  age  to  the  completion  of  its  fourteenth. 
Children  who  by  the  end  of  their  eighth  school 
year  do  not  attain  due  proficiency  in  the  principal 
matters  of  instruction,  that  is  to  say,  in  religion^ 
the  German  language,  reading,  writing,  and 
arithmetic,  have  to  attend  school  a  year  longer. 
The  holidays  for  the  popular  schools  in  Saxony  are 
fixed  by  law,  and  amount  to  44  days  in  the  year. 
In  general  the  school  meets  for  a  minimum  of 
three  hours  in  the  morning  and  of  two  hours  in 
the  afternoon.  *  Parents  and  guardians  are 
bound,'  sajs  the  law,  *  to  keep  children  of 
school  age  to  a  regular  attendance  in  school 
hours.  As  a  general  rule,  only  illness  of  the 
child,  or  serious  illness  in  the  child's  family, 
is  ground  of  excuse  for  its  missing  school.'  Ab- 
sences, with  their  causes,  are  entered  daily  by 
the  teacher  in  the  school  registers.  At  the  end  of 
every  month  he  hands  a  list  of  them  to  the 
managers,  whose  chairman  has  to  bring,  within 
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eight  days  after  the  end  of  the  month,  all  punish- 
able absences  to  the  notice  of  the  mAgistrate,  if  be 
has  not  previously  brought  the  parents  to  their 
duty  by  an  admonition,  or  had  the  child  fetched 
to  school  by  the  school  beadle,  to  whom  a  small 
fee  is  due  from  the  parent  for  his  trouble.  If, 
however,  the  matter  goes  before  the  magistrate, 
this  functionary  inflicts  a  flne,  which  may  go  as 
high  as  80s.,  and  if  the  flne  is  not  paid  the  penalty 
is  changed  to  one  of  imprisonment.  In  Saxony 
the  law  prescribes  that  the  number  of  scholars  in 
a  class  shall  not  exceed  60,  and  that  the  number 
of  scholars  to  one  teacher  shall  not  exceed  120. 
In  schools  with  from  60  to  120  children,  therefore, 
if  the  commune  is  not  rich  enough  to  do  more 
in  the  way  of  providing  teacberH  than  the  law 
actually  requires,  two  classes  are  formed,  and  a 
reduction  of  school  time  takes  place  for  each,  in 
order  to  allow  the  one  master  to  conduct  them 
separately." 

The  rural  population  greatly  prefer  the  half-day 
school,  as  it  is  called,  because  they  thus  have  the 
older  children  at  their  disposal  for  half  the  day. 

Mr.  Arnold  concludes  his  valuable  paper  with 
three  comments :  1.  The  retention  of  school  fees 
is  not  a  very  important  matter ;  something  can  be 
said  for  and  against  it,  but  the  weight  is  in  favor 
of  their  retention  :  2.  Keep  improving  our  schools 
and  studying  the  systems  of  other  countries ;  8. 
Organize  the  secondary  instruction  not  only 
in  the  interest  of  that  instruction  itself,  but  in 
the  interest  of  popular  instruction.  This  last 
remark  applies  with  peculiar  force  to  education  in 
the  United  States. 

Mr.  Arnold *s  report  is  free  from  oflicial  dryness, 
and  reads  more  like  an  essay  than  a  government 
document. 


THE   EDUCATIONAL  INSTITUTIONS    OF 

PRUSSIA. 

Despite  all  that  has  been  said  and  written  in 
this  country  during  the  past  few  years  concerning 
the  respective  merits  of  the  gymnasium  and  the 
realschule,  there  are  very  few  educators  who  are 
able  to  describe  accurately  the  character  and  rel- 
ative status  of  the  various  educational  institutions 
of  Prussia.  Therefore  the  following  summary  will 
be  of  value. 

At  the  head  of  the  education  department  in 
Prussia  is  the  minister  of  education,  whose  duty 
it  is  to  look  after  the  administration  of  church 
matters  as  well.  In  each  of  the  twelve  provinces 
of  Prussia  is  a  provinzial-schuUcoUegium,  having 
charge  of  the  secondary  schools.  The  elementary 
or  primary  schools  are  under  the  supervision  of 
district  boards,  of  which  there  are  from  two  to 


five  in  each  province.  Every  commune  is  com- 
pelled by  law  to  build  and  support  a  number  of 
elementary  schools  suflScient  to  provide  primary 
instruction  for  all  the  children  of  the  community. 
Where  the  means  are  not  sufficient,  a  grant  is 
allowed  by  the  central  government.  The  assist- 
ance of  this  sort  given  in  the  year  1885  amounted 
to  nearly  21,500,000  marks.  The  inspection  of 
these  elementary  schools  is  very  thorough ;  and 
every  teacher,  no  matter  what  his  grade,  must 
have  passed  a  government  examination.  In  the 
towns  a  rector  is  placed  over  the  teachers  ;  in  the 
country  a  local  school  inspector,  usually  a  clergy- 
man, acts  in  the  same  capacity.  These  rectors 
and  local  inspectors  are  under  the  surveillance  of 
district  inspectors.*  Gradually  laymen  are  super- 
seding clergymen  as  incumbents  of  these  district- 
inspectorships.  The  district  inspectors  report  to 
the  district  boards,  and  these  themselves  not  in- 
frequently overlook  the  inspectors*  work.  In  the 
eye  of  the  law,  all  schools,  no  matter  what  they 
teach,  that  have  no  berechtigung,  —  a  term  used 
to  express  the  privilege  of  preparing  students  for 
an  examination  the  passing  of  which  shall  absolve 
from  part  of  the  full  period  of  military  service,  — 
are  elementary  schools.  All  schools  having  he- 
rechtigung  are  classed  as  high  schools,  and  are 
under  the  administration  of  the  above-mentioned 
provinztal-achul'CoUegien ;  and  in  this  way  the 
high  schools  are  very  closely  connected  with  the 
military  system.  After  1812,  military  service  was 
made  compulsory  for  every  PruHsian.  The  period 
of  service  in  the  standing  army  is  three  years  ; 
but  those  who  have  received  a  higher  education 
have  the  privilege  of  serving  one  year  only,  if  they 
apply  to  the  authorities  at  the  proper  time.  These 
are  the  so-called  'one-year  volunteers'  (einjdhrige 
freiunUiger),  They  receive  no  pay,  and  must  keep 
themselves.  In  order  to  increase  the  intellectual 
standard  of  the  army,  and  also  to  reduce  expenses, 
the  high  schools  have  the  right  (berechtigung)  to 
grant  certificates  for  one-year  volunteers. 

These  high  schools  are  of  various  kinds,  and  in- 
clude, 1°,  the  gymnasien ;  2°,  the  pro-^iymnasien , 
8°,  the  real-gymnasien  (formerly  known  as  real' 
Bchulea  of  the  first  class) ;  4°,  the  real-pro-gymna- 
sien :  5^,  the  ober-realschulen ;  6**,  the  realschulen ; 
7°,  the  higher-burgher  schools,  and  a  few  industrial 
and  agricultural  schools. 

The  pro- gymnasium  is  merely  a  gymnasium 
without  the  highest  class,  and  the  real-pro^gymna' 
sium  and  the  realschule  stand  in  similar  relation 
to  the  real-gymnasium  and  the  ober-realschule. 
Those  students  who  have  satisfactorily  attended 
for  one  year  the  second  class  of  a  gymnasium, 
real-gymnasium^  or  an  ober-realschule,  or  the  first 
class  of  a  pro-gymnasium,  a  real-pro-gymnasium, 
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or  a  reaUiAnle,  are  entitled  to  a  one-jear  volunteer 
certificate.  In  the  case  of  tbe  higher-burgher 
schooh,  and  such  otben,  excepting  the  above 
named,  as  have  the  right  to  grant  the  certificate, 
ite  Bcquisition  is  made  to  depend  on  the  final  ex- 
amination at  tbe  oompletion  of  the  couree. 

The  followini;  table  will  show  the  varioua 
studies  pureuetl  in  the  aeveral  kinds  of  higher 
schools,  and  the  proportion  of  time  allotted  to 
each.  The  figiires  represent  tbe  number  o(  hours 
per  week  —  taking  all  the  classes  together  —  given 
to  the  subjects  named  ; — 


as  to  positions  in  civil  life  are  possessed  bj  them, 
but  tbeee  privileges  are  by  no  means  ' 


for 


aU. 

The  flnal  examination  certiScate  {reifeeeugnitt) 
entitles  the  holder  to  the  following  privileges  :  — 

I.  That  of  a  gymnanum,  t°,  to  enter  any  uni- 
versity, and  to  compete  in  any  examination  for 
pmitions  in  the  higher  divisions  of  the  civil 
service ;  3°,  to  enter  the  technioal  high  schools  for 
engineering  at  Berlin,  Hanover,  and  Aix-la-Chs- 
pelle,  and  to  admission  to  tbe  government  exami- 
nations for  engineering  in  all  its  branches ;  S°,  to 
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Singing  and  gyrooaotics  are  taught  in  all  these 
schools  after  the  regular  school-hours,  which  ore 
from  eight  to  twelve,  and  from  two  to  four  o'clock, 
and  Hebrew  is  similarly  taught  at  the  gj/mncuieii 
to  future  students  of  theology. 

It  will  be  observed  that  the  itcU-gymnaHum 
differs  from  the  gymrtarium  in  leaching  no  Greek, 
in  adding  English  to  the  course,  and  in  reducing 
the  time  given  to  Latin.  The  time  t bus  taken 
from  the  classics  Is  given  to  French.  German, 
mathematics,  physics,  chemistry,  and  drawiuK. 
The  ober-realtchule  omits  I^tin  and  Greek  entirely, 
greatly  increases  the  instruction  in  French,  and 
adds  to  the  courses  in  E^glisb,  drawing  and  the 
sciences.  The  higher-burgher  schools  have  only 
a  six-year  course  instead  of  a  nine-year,  and  the 
studies  occupy  the  times  shown  in  the  table.  Some 
of  these  secondary  schools  have  vorschvlen  at- 
tached to  tlieui.  Into  the  secondary  schools, 
children  do  not  enter  before  the  completion  of  tfae 
ninth  year :  and  they  are  required  to  possess  an 
ability  to  read  easily  Latin  and  German  text,  a 
knowledge  of  the  )>art9  of  speech,  a  lenilile  hand- 
writing, ability  to  write  a  dictation  exercise  with- 
out too  many  mistakes  in  spelling,  an  accuracy  in 
using  tbe  four  fundamental  rules  of  arithmetic, 
and  a  general  acquaintance  witlt  the  historical 
evenle  narrated  in  the  Old  anil  New  Testamenis. 

Besides  the  bertehtigung  tor  one-year  volunteers, 
which  all  these  high  schools  posaees  under  the 
conditions  named  above,  certain  other  privileges 


enter  the  academies  of  mines  at  Berlin  and  Claus- 
thal  and  the  affiliated  technical  high  school  at  Aix- 
la-Chapelle,  and  to  admission  to  the  examinations 
for  the  fint-class  certificates  in  the  departments 
of  mining  and  smelting  :  4°,  to  enter  the  academies 
of  woods  and  forests  at  Eberswalde  and  Munich, 
and  to  admission  to  the  higher  examinations  in 
this  department ;  0",  to  admission  to  the  first-class 
posts  in  the  post-ofBce,  from  postmaster-general 
downward. 

II.  That  of  a  real-gymnasium,  1",  to  attend 
lectures  at  a  university  with  a  view  to  matriculat- 
ing in  the  philosophical  faculty  for  tbe  purpose  of 
pursuing  tbe  study  of  mathematics,  the  natural 
sciences,  or  modem  languages  ;  3°,  to  admission 
to  the  examinations  mentioDed  under  I.,  2°,  tf, 

e,  6°. 

III.  That  of  an  dber-rtaitehrde,  1°,  to  admission 
to  the  examinations  mentioned  under  1.,  3°  ;  3°, 
to  admission  to  the  same  studies  and  examina- 
tions to  which  the  certificate  of  a  real-gynttuuiuM 
entitles,  on  condition  of  passing  a  special  ex- 
amination in  Latin. 

IV.  That  of  a  real-pro-gymnaaium,  chiefly  to 
unconditional  admission  to  the  higbeet  class 
(prima)  of  a  real-gymnatiutn. 

V.  That  of  a  realachule,  1",  to  nomination  for 
civil-service  posts  in  provincial  administmtion  and 
in  the  railways ;  2°,  to  nomination  to  clerksbipe 
in  the  department  of  mines  and  smeltrng ;  89,  to 
nomination  as  a  land-surveyor  ;  4°, 
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to  examinations  for  apothecary,  on  condition  that 
Latin  has  been  an  obligatory  subject. 

VI.  That  of  a  pro-gymmuium^  1^,  to  admission 
to  the  examination  for  apothecary  ;  2^,  to  admis- 
sion to  industrial  tecbnic^  schools. 

VIL  That  of  a  higher-burgher  achocH^  V*,  to 
attend  an  induptrial  or  technical  school ;  3^,  to 
nomination  for  junior  clerkships  in  the  law  courts ; 
8^,  to  admission  to  the  examinations  for  art 
teachers  ;  4^,  to  admission  to  the  high  school  for 
music  in  Berlin  ;  5^,  to  nomination  for  junior 
poets  in  the  post-office. 

The  high  schools  are  supported  by  the  state,  by 
the  commune,  or  by  both.  If  supported  by  the 
state  alone,  tliey  are  known  as  royal  high  schools. 
In  the  budget  for  1885-86  the  state  subsidy  for  the 
high  schools  amounted  to  4,712.118  marks. 


THE  SOURCE  OF  THE  MISSISSIPPI. 

Thb  readers  of  Science  will  recall  our  announce- 
ment a  few  weeks  ago,  of  the  despatch  of  an  ex- 
ploring party  to  the  head  waters  of  the  Missis- 
sippi River  to  examine  and  locate  all  the  streams 
and  lakes  tributary  to  Lake  Itasca.  Our  explorers 
have  now  accomplished  their  task,  and  we  have 
received  from  them  a  detailed  report,  and  a  map 
of  the  entire  region,  which  includes  the  baein  of 
Lake  Itasca. 

This  map,  which  we  have  engraved  on  the 
scale  of  about  one  mile  to  the  inch,  divided  into 
sections  corresponding  with  the  U.  S.  land-office 
surveys,  is  presented  herewith.  Other  maps  are 
also  presented  for  the  fuller  explanation  of  the 
details  of  the  report. 

Preliminary  to  the  report,  it  is  proper  that  we 
should  make  some  statement  of  the  considera- 
tions which  led  to  the  despatch  of  this  party. 
There  have  been  a  number  of  explorations  and 
excursions  to  the  head  waters  of  the  Mississippi 
during  the  present  century.  Of  these,  we  have  a 
more  or  less  accurate  record  of  the  trip  of  Mor- 
rison in  1804  ;  of  Schoolcraft  in  1832  ;  of  Nicollet 
in  1886  ;  of  Charles  Lanman  in  1846  ;  of  the  Ayers 
in  1849 ;  of  William  Bungo  in  1865 ;  of  Julius 
Chambers  in  1872 ;  of  A.  H.  Siegfried  and  his 
party  in  1879 ;  of  W.  E.  Neal  in  1880  and  again  in 
1881 ;  of  Rev.  J.  B.  Gilffilan  and  Professor  Cooke 
in  Bfay,  1881 ;  and  of  Captain  Glazier  in  July,  1881. 
We  also  have  the  maps  of  the  government  survey- 
ors who  spent  two  weeks  in  this  township  in  Sep- 
tember and  October,  1875,  and  the  paper  of  Mr. 
O.  E.  Garrison,  contributed  by  him  to  the  tenth 
annual  report  of  the  State  geological  survey  ^f 
Minnesota,  for  the  year  1880. 

Of  these  explorers,  we  know  that  Nicollet  care- 
fuUy  explored  all  the  feeders  of  Lake  Itasca ;  that 


Chambers  explored  Elk  Lake,  which  he  called 
Lake  Dolly  Varden  ;  and  that  Messrs.  Gilfillan, 
Cooke,  and  Morrison,  proceeding  from  the  south, 
also  visited  the  sources  of  the  lake  lying  in  that 
direction.  Therefore,  as  to  the  general  facts  re- 
garding the  size  and  character  of  the  basin  of  the 
lake,  we  did  not  hope  to  atid  any  considerable 
amount  of  information  to  that  already  po&sessed. 
But  of  all  these  parties  of  sKplorers  and  survey- 
ors, it  is  safe  to  say,  that,  with  the  exception  of 
Nicollet  and  the  government  land-office  survey- 
ors, there  has  been  little  attempt  at  accurate  inves- 
tigation. Only  these  two  have  added  any  thing 
material  to  what  Schoolcraft  told  the  world  in 
1882.  It  is  well,  therefore,  to  note  the  difference 
in  methods,  of  these  two  principal  explorations  of 
the  Itasca  basin. 

<*  Nicollet  was  a  trained  scientist,  but  he  worked 
under  limitations  ;  and  very  sensibly,  also,  with  a 
limited  and  definite  purpose.  His  work  was 
mainly  done  alone,  and  his  chief  instruments 
were  the  thermometer,  the  barometer,  the  sex- 
taut,  and  the  compass. ,  Hence  he  gives  us  details 
of  temperature,  elevation,  latitude,  longitude,  and 
the  general  direction  of  the  parts  he  visited.  He 
rarely  used  the  chain  —  if,  indeed,  he  carried  such 
a  piece  of  property.  His  details  of  distance  were 
either  estimated  —  as  in  the  case  of  a  day's  tramp 
or  of  an  object  within  sight  —  or  figured  out  by 
mathematical  rules,  as  when  he  computed  the 
length  of  a  section  of  the  river  from  the  data  of 
the  latitude,  longitude,  and  the  direction  from 
each  other  of  a  given  number  of  points  in  its 
course.  Hence  his  outline  of  the  course  of  a 
river  or  creek,  or  of  the  form  of  a  lake  or  pond, 
was  only  as  accurate  as  might  be  expected  from 
a  trained  explorer,  whose  eye  was  accuslomed  to 
take  in  and  measure  distance,  direction,  and  form, 
on  a  large  scale,  and  under  a  thousand  varying 
conditions.  In  the  matter  of  general  relief  furms, 
and  the  general  trend  and  drainage  of  the  country, 
he  was,  without  doubt,  the  best  e<iuipped  and 
most  competent  single  explorer  who  has  under- 
taken the  study  of  our  country  ;  and  his  work  has 
been  of  inestimable  value  to  hundreds  of  thou- 
sands who  never  heard  of  his  name.  So  far  as 
relates  to  the  subdivision  of  areas,  and  the  nurvey- 
ing  and  platting  of  the  surface  of  the  land,  con- 
sidered as  a  horizontal  plane,  his  work  did  not 
profess  to  have  any  accuracy  or  value  whatever. 

**  On  the  other  hand,  this  last  is  the  chief,  if  not 
the  only,  object  of  the  government  land  surveyors. 
Their  instructions  are  limited  and  specitic.  They 
take  no  note  whatever  of  relief  forms :  they  fol- 
low up  and  trace  only  the  streams  and  ponds  in- 
tercepted by  the  boundary-lines  of  sections.  In 
the  matter  of  horizontal  area,  in  the  meandering 
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of  lakes  and  naTigable  Btreams,  and  in  the  general 
platting  of  the  land,  they  are  proverbially  reli- 
able ;  but  there  is  absolutely  no  account  taken  of 
elevation,  and  the  drainage  or  trend  of  the  land 
can  only  be  inferred  from  the  course  and  direc- 
tion of  the  streams  encountered  in  running  the 
section  lines. 

**  Nicollet*s  exploration  was  made  in  1836,  be- 
fore a  surveyor's  stalLe  iiad  been  set  within  the 
limits  of  MinneBote.  The  government  surveyors 
of  1876  perhaps  never  heard  of  Nicollet,  and  cer- 
tainly had  no  thought  of  supplementing  or  verify- 
ing his  work." 

In  addition  to  the  discrepancy  noted  above,  an- 
other element  of  uncertainty  has  been  introduced 
by  the  effort  to  maintain  the  claims  of  Captain 
Glazier  as  the  discoverer  of  a  new  lake,  unknown 
before  his  visit  to  the  Itasca  region  in  1881.  In 
order  to  maintain  this  claim,  it  is  necessary  to  set 
aside  entirely  the  map  of  Nicollet,  to  discredit  the 
work  of  the  government  surveyors,  and  to  ignore 
Garrison,  Siegfried,  Gilfillan,  and  every  other  ex- 
plorer who  has  been  to  this  region  during  the  last 
half-century.  With  a  dozen  trustworthy  parties 
on  one  side,  maintaining  the  general  accuracy  of 
Nicollet  and  the  government  land-office  map,  and 
with  Captain  Glazier  and  his  friends  alone  on  the 
other  side,  it  was  not  difficult  to  decide  where  the 
truth  lay.  But  as  no  one  had  yet  attempted  to 
make  an  accurate  survey  of  the  topographical 
features  of  this  region  in  the  light  of  a  govern- 
ment survey,  and  as  Nicollet's  work  was  simply 
topographical,  without  any  attempt  at  accurate 
platting  of  areas,  there  was  plenty  of  room  for 
Captain  Glazier,  or  any  one  else  who  chose,  to 
come  in  and  advance  all  sorts  of  claims.  If,  as 
was  claimed  by  Mr.  Pearce  Giles  on  l^ehalf  of  Cap- 
tain Glazier,  there  was  found  three  or  four  miles 
south  of  Lake  Itasca  another  tributary  lake,  two 
miles  long  and  a  mile  and  a  half  wide,  this  cer- 
tainly could  not  be  Elk  Lake,  or  any  other  lake 
laid  down  in  the  government  surrey.  But  if,  as 
described  by  another  of  his  friends.  Captain  Gla- 
zier's lake  was  less  than  half  a  mile  south  of  Lake 
Itasca,  it  was  undoubt^ly  Elk  Lake,  —  the  same 
that  Nicollet  shows,  with  its  three  feeders,  on  his 
map  deposited  in  the  office  of  engineers  at  Wash- 
ington, —  the  same  that  Chambers  visited  and 
named  Dolly  Varden  in  1872,  —  the  same  that  the 
government  surveyors  accurately  outlined  and 
named  Elk  Lake  in  1875,  —  the  same  that  the  Rev. 
Mr.  Gilfillan  and  Professor  Cooke  explored  and 
named  Lake  Breck  in  May,  1881. 

But  it  was  not  simply  to  prove  or  disprove  the 
truth  of  Captain  Glazier's  claim,  that  we  made 
this  effort  at  an  accurate  topographical  survey  of 
this  region.     Nicollet  has  furnished  us  with  a 


map  and  a  report  of  hie  explorations  of  the  Bourcea 
of  the  Mississippi,  and  these  explorations  have 
been  a  matter  of  history  for  fifty  years.  His 
maps  have  been  public  documents,  accessible  to 
everybody  ;  and  we  believe,  that,  if  his  work  is  to 
be  discredited,  it  should  only  be  after  the  most 
careful  and  aceurate  survey.  The  government 
surveyors  also  were  charged  with  having  entirely 
overlooked  a  lake  of  more  than  a  square  mile  in 
extent,  lying  several  miles  south  of  Lake  Itasca. 
If  these  government  officers  are  not  to  be  relied 
upon  to  give  us  accurate  maps  and  honest  service, 
it  is  time  that  the  people  should  know  it :  it  is  time 
that  geographers  and  map-makers  should  know 
it ;  and  we  knew  of  no  way  so  satisfactory  as  a 
careful  review  of  the  work,  both  of  Nicollet  and 
of  the  government  surveyors.  And  this  review 
afforded  us  an  opportunity  to  correct  the  one  by 
the  other,  in  case  they  were  each  reasonably  cor- 
rect in  their  respective  fields  of  work. 

We  are  glad  to  be  able  to  report  that  the  most 
careful  running  of  the  lines  of  the  government 
surveyors  have  proved  the  almost  absolute  accu- 
racy of  their  work.  Our  explorers  were  also  able 
to  detect  and  to  account  for  some  interesting  minor 
inaccuracies  of  the  land-office  plat  of  this  town- 
ship; but  it  was  well  worth  the  making  of  the 
error  to  discover  the  remarkable  natural  phe- 
nomenon whereby  this  was  fully  explained.  We 
refer  to  the  underground  passage  of  the  stream 
on  the  section  line  between  sections  21  and  22,  by 
which  the  government  surveyors  were  deceived, 
and  led  into  thinking  that  the  stream  did  not  pass 
out  of  section  22  at  all,  but  kept  north  through  the 
western  part  of  that  section. 

It  is  also  a  cause  of  satisfaction  to  find  the  sub- 
stantial accuracy  of  NicoUet's  report  and  map  of 
this  region.  There  are,  it  v^  true,  manifest  dis- 
crepancies between  his  lines  and  those  of  the 
government  survey.  Lake  Itasca  is  much  broader, 
Elk  Lake  much  smaller,  proportionally  on  his 
map  than  on  the  map  of  the  government  survey, 
and  the  latter  is  found  to  be  correct.  A  larg« 
share  of  this  variation  is  due  to  the  fact  that 
Nicollet  made  his  surveys  by  the  eye  entirely,  and 
many  of  his  drawings  of  the  course  of  the  streams 
and  the  contour  of  lakes  were  made  upon  birch- 
bark,  and  only  transferred  to  pajier  afterwards. 
But  beside  this  explanation,  our  explorers  also 
found  reason  to  believe  that  Itasca  Lake  was  at 
one  time  several  inches  higher  than  it  is  now  ;  and 
if,  on  the  other  hand,  Ellk  Lake  was  once  of  a 
lower  level  than  now,  the  two  coming  together 
\if>uld  account  for  the  difference  in  form  they 
exhibited  in  1836,  as  compared  with  their  present 
outlines. 

According  to  Mr.  Gilfillan,  the  Indians  called 


24,  iSM.] 


SCIENCE. 


601 


Elk  Lake,  QaHmh6guma$^  which  means,  <  water 
which  juts  off  to  one  side*  of  another  lake ;  that 
is,  branches  or  projects  out  froas  it  like  a  finger 
from  a  hand.  This  would  indicala,  that,  when 
this  name  was  given  to  it,  Elk  Lake  ww  simply 
an  arm  or  bay  patting  out  from  Lake  Itasca,  «ad 
that  with  the  filling-up  of  the  channel  between 
the  two,  and  the  lowering  of  the  level  of  Itasca, 
the  difference  in  level,  which  amounts  to  only 
thirteen  inches,  contributed  to  make  the  one  lake 
distinct  from  the  other,  and  a  feeder  to  it. 

We  may  briefly  sum  up  the  results  of  this  ex- 
ploration to  be :  — 

1.  The  confirming  of  the  substantial  accuracy  of 

th6  government  survey. 

2.  The  proof  of  the  general  correctness  of  Nicol- 

let's report  and  map. 

8.  Nicollet's  creek  is  still  by  far  the  largest  afflu- 
ent of  Itasca,  contributing  about  three-fourths 
of  the  regular  perennial  inflow  of  water. 

4.  It  can  be  traced  beyond  the  point  to  which 
Nicollet  followed  it  to  the  lake  that  heads  in 
section  84,  Tp.  148  N.,  R.  86  W.  5th  meridian; 
and  at  this  point  it  is  92  feet  above  the  level 
of  Lake  Itasca. 

6.  Following  its  windings,  it  is  also  the  longest 
tributary  of  Lake  Itasca  ;  and  therefore, 

6.  As  the  largest  and  longest  tributary  stream, 

and  the  one  most  elevated  in  its  source,  it  is 
entitled  to  be  caUed  the  upper  course  of  the 
liinsissippi. 

7.  Considerable  changes  have  taken  place  in  the 

nature  of  the  streams  in  this  region  since  the 
exploration  of  Nicollet,  but  these  are  all 
easily  accounted  for  by  natural  causes. 

8.  The  principal  tributaries  of  Lake  Itasca  are  fed 

by  springs,  artesian  in  their  character,  which 
have  their  reservoirs  in  the  strata  of  the  hills, 
and  in  lakes  and  ponds  probably  miles  to  the 
south  and  west. 

9.  There  is  no  large  lake  directly  tributary  to  Lake 

Itasca,  five,  four,  three,  or  two  miles,  or  even 
one  mile  south  of  that  lake  ;  and  Elk  Lake, 
whose  shore  is  only  a  stone^s  throw  from 
Itasca  (850  feet),  is  the  only  tributary  lake 
within  the  Itasca  basin  which  has  an  area  of 
more  than  40  acres. 

10.  Elk  Lake,  with  its  feeders,  is  clearly  shown 

on  Nicollet's  map  of  1886>87.  Its  position  is 
more  accurately  given  than  on  Glazier's 
map ;  its  distance  from  Itasca  is  much  nearer 
to  truth;  and  as  to  its  size,  Nicollet  has 
drawn  it  about  as  much  too  small  as  Glazier 
drew  it  too  large. 

11.  Captain  Glazier  lias  added  nothing  to  what 

Nicollet's  map  presents  to  us.  On  the  other 
hand. 


12.  Glazier  shows  us  nothing  of  Nicollet's  creek 
which    is   the   main   tributary  of   Itasca; 
nothing  of  the  eastern  feeder  of  EUk  Lake, 
which  is  the  main  source  of   its  waters; 
nothing  whatever  that  is  not  misleading  and 
worse  than  worthless. 
But  what  is  the  use  of  seriously  going  over  this 
subjeot?    Whatever  of  merit  or  accuracy  there  is 
in  Captain  Cllariar's  map  is  not  in  the  slightest 
degree  due  to  any  tMiig  done  by  him,  or  to  any 
erudition  possessed  by  his  guide,  Ohe-ao- wa  gc  flic> 
His  map,  as  he  has  published  it,  was  drawn  and 
engraved  by  Mr.  G.  Wool  worth  Col  ton  of  this 
city,  and  was  made  as   near  like  the  govern- 
ment surveys  as  Captain  Glazier  would  permit. 


LAKE  ITASCA 

AND  VICINITY 
Frvm   Cajd.   Ghuitr^t  Imrft  aM^. 


The  public  will  never  be  permitted  to  gaze 
upon  the  miserable  travesty  on  geography  and 
map-making  which  Glazier  took  to  Mr.  Colton 
to  be  doctored  up  and  put  in  shape.  But 
it  will  be  interested  to  read  Mr.  Colton's 
account  of  how  he  became  the  innocent  acces- 
sory of  the  Glazier  fraud.  The  following  is  an 
extract  from  a  published  letter  of  Mr.  Colton,  ta 
be  found  in  the  American  canoeist  for  November, 
1886:  — 

*'  When  Glazier  came  to  me  in  the  fall  of  1882 
with  his  very  rough  map,  to  talk  of  his  claim  and 
to  give  us  the  geographical  data  for  adding  his 
streams  and  lake  to  our  maps,  I  saw  at  once  that 
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he  was  claiming  what  did  not  belong  to  him,  and 
to  told  him.  Then  I  referred  to  my  copj  of  U.  S. 
laud  euTyeye  (of  which  I  cop;  every  one  that 
entera  the  general  land-office  in  Washington,  on  a 
ecale  of  one  mile  to  one  inch,  with  m;  own  hand), 
and  showed  him,  under  date  of  March  30,  1876, 
my  copy  of  aectionized  plate,  covering  not  only 
the  region  referred  to,  Nos.  148  and  143,  N.  R., 
S6  W.,  5th  Fm.  mer.,  but  all  the  rest  of  the  area 
covered  by  his  route  to  and  from  the  lake.  He 
«xpreaBed  surprise  at  the  facts  shown  him,  and 
said  be  regretted  exceedingly  that  he  had  not 
known  them  before  he  went,  for  such  maps  would 
have  helped  him  greatly  in  determining  many 
questions  of  geography,  etc.     Re  concluded  to 


LAHD-ornci,  wiaHnmroH,  i 


have  his  maps  engraved,  and  requested  me  to  add 
some  things  and  coitbh^  others,  such  as  the  form 
and  proportion  of  lakes,  etc.,  and  to  make  more 
general  resemblance  to  facts,  only  he  insisted  ou 
having  what  he  calls  I^ke  Ol&zier  much  larger 
than  the  meandered  exhibits  on  the  L.  O.  plats. 
The  result  of  my  attempts  to  improve  his  draught 
was  to  make  the  resemblance  to  facts  greater, 
and  at  the  same  time,  as  now  appears,  to  give 
greater  strength  to  his  claim  of  exploration,  and 
to  accurate  knowledge  on  the  part  of  his  guide." 

Aud  now,  finally,  to  settle  onoe  for  all  the 
worth  of  Captain  Olazler'a  claim,  Hr.  Bartlett 
Channing  Faioe  comes  into  oourt,  and,  a>  ttat^a 
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evidenrf,  pveft  tho  fiillowinij  teBlirmniy  in  a  ntviit 
inttrvii'w  in  the  St.  Paul  I'dmrer  prriu : — 

"  I  n-antcd  to  nvniil  tiiin  controvfrHV.  Inil  I  itu|>- 
pcme  I  niiRht  na  «i-li  ii-ll  .v<iu  wiiatcviT  1  Oiin. 
Yes,  I  actiimi>onie(l  Mr.  OlaKifroti  hJH  joiiriM>y  at 
a  fltipulale<l  Mtary  per  week.  I  wont  iilnnK  to 
write  up  tlie  inciilentii  of  tlie  trip.  I  HUpiioHe 
Sir,  (ilazier'B  olijwt  in  lakioK  me  (ilimg  wan  to 
Kive  a  more  extended  notoriety  tiiniii|;h  wluit 
matter  I  inif^lit  furnish  tlie  pn.>ss.  Wlicn  wo  \ett 
for  the  Ht.irtiiig-poiiit  of  our  journey,  our  olijec- 
tive  point  woe  lake  Itnscn.  <Ilazier  liail  no  idea 
of  csplorinft  any  lake  beyond  that  [xiint.  The 
idea  linit  entered  his  bead  when  wo  wer«  part 
way  Ixtween  Bisinerd  and  Leech  I^«.     Tliere 


we  nu<t  un  old  man  nlio  tolil  UK  tiiat  It<iiwa  nau 
not  till-  ftirlliewt  luki  and  tliiit  thin  ystui  another 
out-  11  little  bi'yond  Ilaiti'a  Gluzitr  tlun  li«>Kan 
ini)iiirinK  anxinf;  the  Indians  and  he  Itniilly 
found  one  who  un  me<l  to  know  all  alHiiit  thto 
lake.  I[<;  had,  aeconlinK  to  Inn  story  i{niwn 
|H>tat(ieii  on  the  luink  of  the  lake  Tliat  mttled 
it  :  HO  Captain  (lla/u  t  dcx  ided  to  see  thia  luke  ^\  e 
struck  [jike  ItBM-ii  almut  halfnay  up  llie  Huutii 
emit  arm,  and  |>a'ldled  to  Scliooloraft'ii  iHland. 
Noxt  day  we  uindcoiir  canipn  short iliatanoi' from 
the  end  of  the  HOtith-wext  arm  to  the  lake  thnt  the 
Indians  h.id  lulil  ua  about.  (Ilnxier  was  greatly 
delighted  with  tlie  lake.  We  sailed  around  it  till 
we  canw  to  the  pronionCory  shown  in  the  map. 
There  the  captain  made  a  great  speech  about  tbo 
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discovery  of  the  source  of  the  Mississippi.  When 
he  finished  his  speech,  I,  on  a  suggestion  previous- 
ly made  hy  him,  proposed  that  the  lake  be  named 
'Lake  Glazier.*  The  third  member  joined  in  the 
suggestion,  as  did  the  Indians.  That  night  we 
began  our  return  journey,  and  when  we  reached 
St.  Paul  I  went  up  and  examined  the  charts  in  the 
surveyor-general's  office  to  see  if  the  lake  was  an 
actual  discovery*  I  found  it  was  on  the  govern- 
ment maps,  but  I  did  not  tell  Glazier.  Why  ?  Oh, 
well,  I  thought  I  would  let  him  think  he  had 
made  a  discovery.  I  accompanied  him  to  the 
Gulf  of  Mexico.  He  had  no  more  claim  to  the 
discovery  than  you  have.  Mr.  Glazier  recently 
wrote  to  me,  asking  if  I  had  any  objections  to  his 
using  my  signature  to  a  few  communications  to 
certain  newspapers  or  magazines.  I  replied  that  I 
had.  There  has  since  appeared  an  article  in  the 
December  number  of  Outing  on  the  subject  of  this 
controversy.  It  had  my  name  attached,  but  I 
don't  know  by  whom  it  was  written.  I  didn't 
write  it.  In  Mr.  Glazier's  recent  letter  I  see  that 
he  puts  forth  the  statement  that  the  lake  was 
named  '  Lake  Glazier '  contrary  to  his  wishes,  and 
that  he  desired  the  Indian  name  'Pokegama.' 
That  statement  is  not  true.  The  captain  was  not 
only  anxious,  but  extremely  solicitous,  that  the 
lake  should  be  named  'Lake  Glazier.'  Captain 
Glazier  took  no  observations  at  Elk  Lake.  He  had 
no  instruments  with  him." 

As  to  the  name  of  Elk  Lake,  the  former  sur- 
veyor-general of  Minnesota,  who  had  charge  of 
the  government  land-office  at  St.  Paul,  states, 
that,  acting  in  accordance  with  his  general  in- 
structions from  the  government,  he  called  it  Elk 
Lake,  in  order  to  retain  the  designation  origi- 
nally used  by  the  Indians  for  the  larger  lake, 
which  Schoolcraft  named  Itasca.  We  certainly 
think  that  the  official  designation  should  stand. 

It  will  be  noted  that  the  map  shows  parts  of 
two  adjoining  townships.  The  six  eastern  sections 
(square  miles)  are  in  township  148  N.,  range  35 
W.,  and  the  other  thirty  sections  are  in  township 
143  N.,  range  36  W.,  5th  principal  meridian. 

It  only  remains  for  us  to  say  that  we  can  most 
thoroughly  vouch  for  the  care  and  accuracy  with 
which  this  exploration  has  been  made.  Mr.  Hope- 
well Clarke,  the  chief  of  the  party,  has  long  been 
one  of  the  roost  experienced  and  capable  land  ex- 
plorers of  the  N.  P.  R.  R.  Co.  In  this  service  he 
has  spent  years  in  inspecting  the  timber,  and 
verifying  the  work  of  the  government  surveyors 
throughout  the  immense  land-grant  of  that  com- 
pany. We  placed  at  his  disposal  every  instrument 
for  an  accurate  determination  of  elevations,  levels, 
and  drainage,  which  could  be  desired  for  the  most 
complete  execution  of  his  work.  He  bad  in  his 
party  two  capable  assistants;  and  we  j^lace  the 
record  of  their  exploration  before  the  public,  satis- 
fied that  it  is  the  conscientious  work  of  the  very 


best  men  whom  we  could  command  for  the  im- 
portant task  which  we  undertook  to  accomplish. 

IvisoN.  Bla&eman,  Taylor,  &  Co. 

THE  REPORT. 

Messbs.  Iyison,  Blakeman,  Taylor,  &  Co. 
753  Broadway,  New  York. 
Qentlemen,  —  I  herewith  submit  my  report  of 
the  trip  to  the  head  waters  of  the  Mississippi,  un- 
dertaken in  your  interest  in  the  month  of  October 
last.  Among  the  causes  of  delay  in  forwarding 
this  paper,  were  my  sickness  immediately  after 
my  return  from  Itasca ;  the  great  quantity  of  facts 
contained  in  my  field  notes,  which  I  desired  to 
condense  as  much  as  possible;  some  mishaps 
which  always  enter  more  or  less  into  such  under- 
takings ;  and  a  great  pressure  of  regular  work  in 
the  line  of  my  daily  duties  consequent  upon  my 
absence  and  illness. 

The  route  which  I  selected  for  my  trip  was  by 
N.  P.  R.  R.  to  Morley ;  thence  by  stage  to  Park 
Rapids ;  and  the  balance  of  the  way  by  wagon 
conveyance  to  the  south-eastern  arm  of  Lake 
Itasca. 

The  company  consisted  of  three  persons, — one  a 
trained  land-explorer,  a  second  to  serve  as  driver 
and  general  assistant,  and  myself  as  the  leader 
of  the  party.  I  had  originally  planned  taking 
others  with  me ;  but  I  am  satisfied,  that,  with  the 
amount  of  work  we  had  to  do,  it  would  have 
taken  twice  as  long  with  help  not  accustomed  to 
the  woods,  and  I  am  afraid  we  would  have  killed 
a  green  man,  travelling  and  working  as  we  did. 
So,  though  at  first  I  was  disappointed  at  the  loss 
of  one  or  two  whom  I  had  expected  to  have  with 
me,  I  am  satisfied  that  the  party  would  not  have 
been  better  made  up  than  as  it  was. 

In  the  matter  of  equipment  for  measurements 
and  for  observations,  we  had  the  following: 
pocket-sextant,  aneroid  barometer,  drainage-level, 
Locke*s  hand-level,  thermometers,  surveyor's  com- 
pass and  chain,  levelling-rod,  pocket-compasses. 

We  arrived  at  the  south-eastern  arm  of  Lake 
Itasca  at  noon  on  the  13th  of  October,  and  after 
taking  dinner  embarked  at  once  for  the  south- 
western arm,  which  we  proposed  to  make  the 
centre  of  our  operations.  We  approached  this 
portion  of  the  lake  with  considerable  curiosity, 
and  as  we  drew  near  our  journey's  end  we  stopped 
a  few  moments  to  admire  the  scene  before  us. 

Directly  in  front,  a  small,  bare,  mound-like  ele- 
vation or  knoll  rises  from  the  edge  of  Lake  Itasca 
near  the  centre  of  an  open  space  of  about  ten 
acres  between  it  and  Elk  Lake.  The  inlet  of  the 
principal  stream  flowing  into  Lake  Itasca  is  seen 
on  the  right,  and  the  outlet  of  Elk  Lake  comes  in 
at  the  left,  of  the  knolL    We  aie  looking  south- 


84,  1»86.J 


SCIENCE. 


605 


ward  ;  and  to  the  right  the  shore  of  the  lake  is 
lined  with  pine,  while  the  left  shore  and  ail  the 
upper  (southern)  end  is  bordered  with  tamarack, 
except  the  open  space  in  front,  which  is  bare  ex- 
cept for  a  few  bushes  and  some  rice-grass.  The 
Height  of  Land  is  in  plain  view  two  miles  and 
a  half  to  the  south  ;  and  between  these  bills  and 
the  knoll  there  is  a  peculiar  light  familiar 
to  woodsmen,  which  indicates  an  opening 
or  water  beyond.  It  is  a  striking  scene.  There 
is  nothing  like  it  anywhere  else  on  the  shores 
of  Itasca.  And  while  looking  at  it,  our  thoughts 
went  iMck  to  the  time  Nicollet  was  there ;  and 
we  could  not  but  reflect  that  Francis  Brunet, 
or  Kegwedzissag,  his  Indian  guide,  would  call 
his  attention  to  it,  and  no  doubt  they  landed  and 
explored  Elk  Lake  before  they  went  in  any  other 
direction.  The  moment  we  saw  this  open  country 
between  the  lakes,  we  were  satisfied  that  no  man 
accustomed  to  the  wilderness,  certainly  no  ex- 
plorer of  Nicollet*s  experience,  no  guide  as  trained 
as  his  Indian  was,  could  go  there  on  the  business  on 
which  they  were  engaged,  and  miss  seeing  Elk 
Lake,  unless  he  were  blind. 

As  night  was  rapidly  approaching,  we  landed, 
and  selected  a  place  for  camp  in  the  open  space 
between  the  two  lakes ;  and  while  one  of  my  as- 
sistants was  busy  pitching  camp,  and  the  other 
prepared  supper,  I  employed  the  time  till  dark  un- 
packing and  adjusting  my  instruments,  and  plan- 
ning the  work  for  the  following  days.  In  all,  we 
spent  five  days  exploring  and  surveying  the  t>asin 
of  Itasca.  Wherever  there  was  especial  care  and 
detail  required,  we  gave  our  .best  and  most  dili- 
gent efforts  to  the  work,  and  I  believe  there  is  no 
material  point  regarding  the  sources  of  the  feed- 
ers of  Lake  Itasca  which  is  not  covered  by  this 
report. 

In  presenting  the  results  of  our  work  during 
our  stay  at  Lake  Itasca,  I  shall  not  attempt  to  re- 
port the  operations  of  each  day,  but  rather  state 
the  general  conclusions  and  facts  obtained  from 
the  thorough  exploration  of  every  part  of  the 
basin  of  the  lake. 

In  following  the  heights  of  land  which  form 
the  southern  boundary  of  the  basin  of  Lake 
Itasca,  the  general  trend  of  the  crest  is  from 
north-west  to  south-east ;  but  it  takes  a  course  al- 
most directly  east  after  striking  the  north-east 
quarter  of  section  88,  as  shown  on  the  map.  It 
also  sends  out  spurs,  one  striking  northward  from 
section  86,  and  another,  also  northward,  from 
section  81  in  the  eastern  of  the  two  townships 
shown.  The  spur  striking  north  from  section  85 
divides  the  Itasca  basin  into  two  parts,  the  west- 
em  furnishing  the  feeders  of  the  south-western 
arm  of  the  lake,  and  the  eastern  furnishing  the 


single  feeder  of  the  south-eastern  arm.  It  is  not 
an  unbroken  ridge  of  hills,  nor  are  these  spurs 
perfectly  defined ;  but  they  are,  rather,  groups 
and  successions  of  hills,  with  the  general  direc- 
tion given  above.  There  is  also  a  marked  differ- 
ence in  the  character  of  the  springs  of  these  two 
parts  of  the  Itasca  basin.  The  western  bowl  fur- 
nishes the  feeders  that  are  steady  and  constant 
diuring  the  year,  and  the  largest  feeder  lies  at  the 
extreme  western  edge  of  this  bowl.  The  eastern 
bowl  furnishes  a  single  feeder,  which  is  probably 
nearly  dry  parts  of  the  year.  It  is  thus  evident 
that  the  western  streams  are  fed  mainly  by  living 
springs,  artesian  in  their  character,  being  sup- 
plied by  water  which  comes  through  the  strata  of 
the  earth  from  ponds  to  the  west  and  south,  some 
of  them,  perhaps,  miles  away.  The  single  stream 
of  the  south-eastern  arm  simply  drains  the  bowl 
in  which  it  flows,  and  while  in  the  rainy  season 
it  may  be  quite  a  torrent,  part  of  the  year  it  is 
comparatively  dry.  I  regard  this  as  important  in 
determining  the  ultimate  sources  of  the  waters  of 
the  upper  Mississippi,  it  being  evident  that  all  the 
water  which  flows  into  the  river  from  Lake  Itasca 
is  either  surface  drainage  or  comes  from  reser- 
voirs and  ponds  which  lie  between  the  head 
waters  of  the  Mississippi  and  the  head  waters  of 
the  Red  River.  To  the  north  the  elevation  of  the 
crest  of  the  Height  of  Land  varies  from  150  to  250 
feet  above  the  level  of  Lake  Itasca.  In  the  west- 
ern half  of  section  21  the  height  is  about  200  feet ; 
in  sections  28  and  88  it  rises  to  225  and  250  feet : 
in  section  84  it  is  250  feet  in  the  west  part  of  the 
section,  and  200  feet  in  the  eastern ;  175  feet  in 
section  26.  In  se^rtion  28  the  height  is  100  feet, 
sloping  gradually  to  75  feet  in  section  14.  The 
knoll  in  the  western  part  of  section  22  is  150  feet 
above  the  level  of  the  lake.  To  the  north,  along 
the  border  of  Elk  Lake,  the  ridge  is  90  feet  high. 
Just  south  of  the  lake  marked  J)  the  elevation  is 
120  feet,  and  just  north  of  the  lake  marked  E  it  is 
100  feet.  These  data  are  sufficient  to  show  the 
irrc^gidar  and  broken  character  of  the  land  in  this 
region. 

One  of  the  most  interesting  parts  of  our  work 
was  the  survey  and  examination  of  the  narrow 
strip  of  land  between  Lake  Itasca  and  Elk  Lake. 
We  found  it  to  be  850  feet  wide  at  the  narrowest 
point  between  the  lakes,  and  520  feet  measuring 
along  the  crooked  trail  at  the  base  of  the  knoll. 
The  lakes  run  nearly  parallel  for  1,020  feet,  and 
the  strip  of  lund  contains  in  all  about  10  acres. 

The  portion  shown  as  hilly  on  the  plat  is  a  small 
mound-like  elevation,  nearly  devoid  of  all  timber, 
which  rises  with  a  gradual  slope  south  from  Lake 
Itasca  to  a  height  of  88  feet,  and  descends  abruptly 
to  the  shore  of  Elk  Lake.    Its  direction  between 


606 


SCIENCE- 


[Vol.  Vm.,  No.  208 


the  takes  is  nearly  east  and  west.  Its  height 
above  Lake  ItaBca  at  its  western  base  is  10  feet, 
where  it  ia  leas  than  100  feet  wide ;  and  thus,  if 
each  lake  were  a  little  higher  in  elevation,  the j 
would  at  this  point  be  within  100  feet  of  each 
other.  The  highest  point  on  the  trail  between 
the  two  lakea  is  13  feet.  The  ridge  extends  to 
the  outlet  of  Elk  Lake,  from  which  point  Lake 
Itasca  'b  'n  full  'ew  Anotl  e  h'U  risee  to  the 
east  of  he  out  et  I  a  ing  an  opening  S  ee  w  de, 
through  wh    h  the  e  ream  flons  with  a  rap       ur- 


nothing  from  epringa  along  its  route,  and  its 
increased  width  and  depth  are  caused  by  hack 
water  from  Lake  Itasca.  It  is  a  very  pretty  little 
stream,  and  haa  been  cleared  out  by  the  Indians, 
who  go  there  annually  and  place  flah-trape  to 
catch  the  fish  that  run  between  the  two  lakes. 
The  di&erenoe  in  elevation  between  the  two  lakes 
is  1  foot  and  I  inch.  The  stream  between  the 
two  lakes  falls  6  inches  between  Elk  Lake  and  a 
point  where  it  enters  the  tamarack  swamp,  in  the 
first  hundred  feet  of  its  course ;  the  balance,  7 
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rent  in  a  channel  0  feet  n  de  and  6  inchrs  deep. 
The  balaace  of  the  land  between  the  two  lakes 
on  either  side  of  the  creek  is  a  tamarack  swamp. 
The  outlet  of  Elk  Lake  Sons  nearlf  north-east  80 
feet,  and  enters  the  tamarack  swamp,  where  its 
general  direction  is  north  for  600  feet,  until  it 
reaches  a  point  within  110  feet  of  lAke  Itasca. 
It  then  curves  back  toward  Elk  Lake,  and  flnallj 
enlera  Lake  Itasca,  its  whole  course  from  Elk 
Lake  measuring  1,084  feet.  Where  it  debouches 
into  Lake  Itasca,  it  is  7  feet  wide  and  8  inches 
deep.  We  noted  its  width  at  numerous  places 
in  its  course,  and  found  it  to  vary  from  6  to  13 
feet,  and  ita  depth  from  3  to  8  inches.    It  gains 


inches,  measurea  the  fall  in  its  course  through 
the  tamarack  swamp  of  nearly  1,000  feet. 

Leaving  this  interesting  part  of  the  lake  for  a 
time,  I  will  give  some  details  in  regard  to  the 
other  feeders  of  the  lake.  The  stream  entering 
the  south-eaat  arm,  as  above  remarked,  is  evi- 
dently quite  variable  in  its  character.  At  times, 
apparently,  it  ia  very  shallow ;  but  after  heavy 
rains  it  is  quite  a  torrent,  and  drains  tlie  lakes 
which  form  during  the  wet  season,  marked  <j,  R, 
and  S.  When  the  atream  ia  at  its  beet,  it  is  fully 
Q  feet  wide  and  a  foot  deep.  The  stream  entering 
Lake  Itasca  at  a  is  merely  a  sluggish  creek,  drain- 
ing the  maiah  to  the  northvrard  in  lectiona  23  and 
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10.  The  stream  entering  at  b  rises  in  a  swamp  on 
section  16,  and  is  joined  bj  a  branch  in  section 
15,  which  rises  in  section  10.  There  are  numer- 
ous springs  along  its  course,  and  it  is  8  feet  wide 
and  a  foot  deep,  at  its  mouth  discharging  as  much 
water  into  Lake  Itasca  as  the  outlet  of  Elk  Lake 
does.  The  inlet  at  c  is  a  small  brook,  2  feet  wide 
and  a  foot  deep,  that  rises  in  a  swamp  less  than  a 
quarter  of  a  mile  from  the  lake. 

This  brings  me  to  the  largest  feeder  of  the  lake, 
the  one  entering  at  d.     It  is  16  feet  wide  and  2i 
feet  deep  at  the  place  where  it  enters  into  Itasca, 
and  is  the  stream  mentioned  by  Nicollet,  in  his 
report  of  his  explorations  in  1886.  as  *'  the  one  re- 
markable above  the  others,  inasmuch  as  its  course 
is  longer  and  its  waters  more  abundant ;  so  that, 
in  obedience  to  the  geographical  rule  that  the 
sources  of  a  river  are  those  that  are  most  distant 
from  its  mouth,  this  creek  is  truly  the  infant  Mis- 
sissippi ;  the  others  below,  its  feeders  and  tribu- 
taries."   The  exploration  of  this  stream  was  the 
most  complicated  and  difficult  of  our  undertak- 
ings, and  it  was  with  considerable  difficulty  that 
we  were  able  to  identify  the  three  lakes  which 
Nicollet  describes  ;  but  while  on  the  ground,  and 
after  the  most  careful  study  of  the  problem,  we 
came  to  the  conclusion  that  Nicollet's  three  lakes 
were  those  marked  on  the  map  as  ^,  B,  and  C. 
At  first  sight,  it  would  seem,  from  Nicollet's  de- 
scription, that  these  could  not  lie  the  ones  he  re- 
ferred to;  and  I  have  given  much  study  to  the 
points  involved,  endeavoring  to  reconcile  his  de- 
scriptions wiih  some  other  theory.     AVe  followed 
the  stream  to  the  first  lak^  at  the  edge  of  the  hills 
and  through  the  swamps ;  and  the  course  of  the 
brook  is   two  miles  in  length,  and  seemed  like 
four.     Distances  on  the  ground  double  up  very 
fast  when  one  follows  crooked  streams,  as  you 
will  remember  when  you  .compare  the  length  of 
the  stream  between  Elk  Lake  and   Lake   Itasca 
(1,040  feet)  with  the  actual  distance  between  the 
two  lakes  (850  feet).      If   we  add  to  the  actual 
length  of  the  course  of  the  stream  from  the  lake 
A  to  its  outlet  at  d.  which  is  in  reality  2  miles, 
the  difficulties  that  Nicollet  encountere<l  in  w^ad- 
iog  through  the  tamarack  marsh,  we  can  easily 
believe  that  this  is  the  course  which  he  describes 
as  'two  or  three  miles'  in   length.     His  re[)ort 
makes  the  distance  between  the  first  and  second 
lakes  comparatively  short,  and  that  between  the 
second  and  third  lakes  still  shorter,  so  that  there  is 
no  other  lake  which  answers  the  description  for  the 
third  or  higher  lake  but  the  one  marked  C.     This, 
however,  is  not  the  source,  at  the  present  time  at 
least,  from  which  Nicollet's  stream  draws  its  prin- 
cipal supply  of  water  ;  and  to  find  that  source,  af- 
ter considerable  exploration,  we  were  obliged  to 


go  to  a  lake  which  has  its  head  in  the  north- west- 
em  quarter  of  section  84.  This  is  the  utmost 
source  and  fountain  head  of  the  water  fiowing 
north  into  Lake  Itasca.  Tlie  lake  itself  is  fed  by 
numerous  springs  along  its  borders,  and  its  sur- 
face is  92  feet  above  the  level  of  Lake  Itasca. 
The  small  inlet  from  the  lake  marked  /  was  dry 
when  we  visited  it,  but  water  runs  through  it  in 
the  wet  season.  The  hills  south  rise  from  20  to 
160  feet  high,  and  water  has  never  flowed  over 
them  northward.  It  might  be  interesting  to 
know  how  far  it  flows  under  them.  It  is  cer- 
tain that  it  does,  but  there  is  no  way  to  trace  its 
course  or  distance.  All  the  streams  in  this  part 
of  the  basin  rise  in  springs  in  tamarack  swamps, 
which  undoubtedly  are  fed  by  water  percolating 
under  the  hills  from  lakes  and  swamps  beyond  ; 
and  no  doubt  the  group  of  lakes,  U,  F,  W,  and 
X,  in  the  southern  part  of  sections  38,  84,  and  35, 
which  spread  out  to  a  considerable  extent  in  sec- 
tions 8,  4,  and  5  of  the  townships  next  south,  are 
the  reservoirs  which  feed  a  number  of  these 
springs.  Beginning  with  the  lake  marked  ii, 
it  spreads  northward  nearly  half  a  mile.  At  its 
northern  end  the  water  flows  out  of  this  lake  in  a 
stnam  li  feet  wide  and  1  foot  deep,  and,  run- 
ning west  about  200  feet,  empties  into  a  small  lake 
about  2  acres  in  extent,  marked  G.  This  lake 
connects  with  another  of  the  same  size  about  20 
feet  to  the  west  of  it. 

At  the  time  we  were  there,  both  [)onds  were 
full  of  moss  and  liogs,  and  apparently  almost 
drie^l  up,  the  abundant  inflow  of  water  running 
oat  by  underground  passages  as  fast  as  it  came 
in  :  but  lx)th  lakes  show  that  at  some  seasons  of 
the  year  they  contain  4  feet  more  of  water,  caused 
by  the  increased  flow  in  the  springtime  and  in 
the  rainy  season.  At  this  time  the  underground 
passages  are  not  large  enough  to  carry  the  water 
ofT,  and  so  it  accuniulat(>s  and  the  ponds  fill  up. 
Api)arently  they  once  had  a  surface  outlet  which 
is  now  closed  by  a  beaver  dam.  The  water  flow- 
ing from  the  two  lakes  feeds  the  two  springs 
nuinl)ered  3  and  5.  Proceeding  to  the  npring 
marked  5,  we  find  the  water  bubbling  up  and 
flowing  away  in  a  rapid,  lively  stream,  in  a  direc- 
tion generally  northward.  It  is  fed  by  springs 
along  its  course  until  it  reaches  the  extreme 
south-western  corner  of  section  22,  where  it  is  2i 
feet  wide  and  8  inches  deep,  and  discharges  into 
a  small  pond  of  about  5  acres  in  extent.  This 
pond  is  the  most  remarkable  one  in  the  course  of 
the  stream  ;  it  has  no  surface  outlet,  and,  from 
the  formation  of  the  land  about  it,  apparently  has 
never  been  any  larger  than  it  now  is ;  but, 
with  the  large  volume  of  water  flowing  into  it, 
we  perceive  that  it  must,  of  couise,  have  a  steady 
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and  sufficient  outlet  underground.  This  we  found 
to  be  toward  the  west,  where  it  bursts  forth  in  an 
immense  spring  or  pool,  marked  3,  in  the  extreme 
south-eastern  quarter  of  section  31.  The  lowest 
point  on  the  hill  between  the  pond  and  the  spring 
is  Id  feet  above  the  level  of  the  pond  ;  and  the 
water,  dropping  underground,  bubbles  up  in  the 
swamp  200  feet  away  and  33  feet  below  that  level. 
You  will  notice  that  the  stream  thus  passes  under- 
ground from  section  22  into  section  21,  and  is  there- 
fore invisible  to  one  following  up  the  course  of  the 
section  line,  —  a  fact  which  will  be  referred  to  again 
in  a  latter  portion  of  this  report.  Proceeding  from 
the  spring  marked  2,  the  water  flows  in  a  north- 
westerly direction,  and  empties  into  the  lake 
marked  B,  —  the  second  one  of  Nicollet's  chain  of 
lakes.  The  outlet  of  this  lake  is  on  the  west  side, 
a  stream  3  feet  wide  and  a  foot  deep,  which  is 
joined  at  a  short  distance  by  another  from  the 
south.  Following  up  the  stream,  which  joins  the 
main  one  on  section  21,  we  find  it  rises  on  section 
28  at  a  spring  marked  8,  evidently  fed  by  an 
underground  passage  from  the  pond  F»  These 
streams  are  re-enforced  throughout  their  course 
by  springs  which  ooze  from  the  bases  of  the  hills 
that  line  the  tamarack  swamps ;  so  that,  when 
the  creek  leaves  lake  A,  it  flows  with  a  brisk  cur- 
rent 12  feet  wide  and  1  foot  deep,  which  is  further 
re-enforced  by  numerous  springs  all  the  way  to 
Lake  Itasca.  At  the  point  of  its  discharge  into 
the  lake,  it  is  a  broad,  well-defined  stream,  16 
feet  wide,  and  2\  feet  deep  at  its  deepest  point. 
Lake  A  is  ten  feet  above  the  level  of  Lake  Itasca. 

Recurring  to  the  subject  of  Nicollet's  thcee 
lakes,  I  recall  the  fact  that  Nicollet  states,  that, 
at  a  small  distance  from  the  heights  where  the 
head  waters  originate,  they  unite  to  form  a  small 
lake,  from  which  the  Mississippi  issues  with  a 
breadth  of  1^  feet  and  a  depth  of  .1  foot.  '*  At  no 
great  distance,  however, ^^  so  NicoUet  says,  "  this 
rivulet  uniting  with  other  streamlets,  supplies  a 
second  minor  lake,"  so  we  were  obliged  to  look  for 
the  upper  of  the  three  lakes  at  a  reasonably  short 
distance  from  the  lake  B.  If  the  spring,  num- 
bered 2,  would  fill  the  bill  as  a  lakelet,  it  would 
meet  all  the  other  requirements  of  the  case  per- 
fectly. The  only  alternative  seemed  to  me  to  be 
the  lake  marked  C.  At  present  the  outlet  of 
this  lake  is  obstructed  by  two  beaver  dams,  and 
no  water  flows  from  it  except  what  little  may 
percolate  under  these  obstructions.  Its  principal 
feeder,  marked  m,  rises  in  a  spring  in  section  27, 
and  is  also  nearly  dry,  but  there  is  a  small  amount 
of  water  flowing  through  its  channel.  I  leave  it 
to  you,  or  to  future  explorers,  to  settle  the  ques- 
tion as  between  the  spring  2  and  the  pond  C. 

There  are  four  small  streams  flowing  into  Elk 


Lake.  The  first  one  rises  in  &  spring,  the  outlet 
of  which  flows  into  a  small  pond  50  feet  in  diame- 
ter in  the  north-western  quarter  of  section  34. 
It  leaves  this  pond  a  brooklet  6  inches  wide  and  2 
inches  deep,  and  flows  with  a  rapid  current  to  the 
centre  of  section  37,  where  it  is  joined  by  another 
and  larger  branch  coming  from  a  tamarack 
swamp  in  the  south-eastern  quarter  of  section  27. 
At  the  point  where  it  flows  into  Elk  Lake  it  is  2 
feet  wide  and  6  inches  deep.  The  elevation  of  the 
source  of  this  stream  at  the  spring  marked  10  is 
88  feet  above  Elk  Lake  and  89  above  Lake  Itasca. 
The  largest  stream  flowing  into  Elk  Lake  rises  in 
the  north-western  quarter  of  section  26  in  a  spring 
marked  13.  This  is  joined,  at  a  short  distance 
from  its  source,  by  another  1>ranch,  which  is  sup- 
plied by  a  small  lake  in  section  26,  marked  N, 
The  outlet  of  this  lake  is  by  an  underground  cur- 
rent, it  being  closed  by  a  beaver  dam  ;  but  water 
has  flowed  out  by  a  surface  outlet  at  some  period, 
perhaps  at  the  time  of  Nicollet's  visit.  Where 
the  main  stream  enters  Elk  Lake  it  is  3  feet  wide 
and  a  foot  deep.  This  lakelet  N  in  section  26,  and 
its  outlet,  were  to  me  among  the  most  interesting 
things  found  in  this  r^ion.  To  my  mind  they 
prove  conclusively  that  Nicollet  not  only  explored 
Elk  Lake,  but  also  its  feeders.  Referring  to  the 
copy  of  his  larger  map,  which  you  sent  me,  I  find 
just  such  a  lake  laid  down  at  the  head  of  a  small 
stream  flowing  into  Elk  Lake  from  the  south-east. 
This  is  the  most  important  feeder  of  Elk  Lake, 
just  as  Nicollet  indicates  it  to  be.  The  other  two 
streams  flowing  into  Elk  Lake  are  quite  small, 
and  originate  as  shown  on  the  map.  We  found  a 
dry  channel  between  the  lake  M  and  Elk  Lake. 
No  water  was  flowing  from  this  lake,  although  it 
probably  does  discharge  some  water  in  the  spring 
and  when  the  water  is  high.  In  measuring  the 
amount  of  water  supplied  by  the  various  tributa- 
ries of  Lake  Itasca,  we  found  the  three  streams 
discharging  at  b,  d,  and  e,  furnishing,  practically 
all  the  perennial  water-supply  of  the  south-western 
arm  of  the  lake ;  and  of  this  I  would  estimate 
that  Nicollet's  creek  furnishes  f ,  and  the  other 
two,  each  about  i. 

The  work  of  the  government  survey. 

It  was  an  important  part  of  our  task  to  observe 
the  posts  and  blazings  left  by  the  government  sur- 
veyors, and  we  carefully  ran  the  main  lines  with 
the  view  of  detecting  any  errors  that  they  might 
have  made.  In  this  part  of  their  work,  and  also 
in  meandering  of  the  two  lakee,  our  examination 
proved  their  work  to  be  correct  in  every  material 
point.  A  singular  mistake,  however,  on  the  gov- 
ernment plat,  is  easily  accounted  for.  The  oooiae 
of  the  stream  from  lake  H  until  it  croeses  the  eoath 
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Uoe  of  Beotion  22  ia  iubatantiatlj  correct  as  laid 
down  on  the  government  map :  but,  wbea  the;  ran 
the  lln«  between  sectiona  21  and  93,  this  vtreaoi 
was  not  crooeed  again,  and  the;  nattuBll;  sup- 
poaed  it  ran  due  north  through  the  weeteni  edge 
of  Mction  23,  and  that  the  stream  flowing  out  of 
section  31  into  23  was  a  branch  running  into  the 
main  stream ;  whereta  Ibis  is  the  main  stream, 
which,  pMsing  weetward  under  their  Teet  into 
•ection  21  bj  an  outlet  which  thej  did  not  see  be- 
csuae  it  wae  underground,  takes  ila  courae  through 
the  eastern  patt  of  section  31,  and  crosses  into 
•edion  33  again  at  the  point  where  the  govern- 
ment surveyora  had  indicated  a  feeder  to  the 
main  atream.  The  two  aniall  lakes  C  and  D  on 
section  33,  and  the  two  A  and  B  on  section  21, 
would  not  be  croesed  bj  a  section  line  :  hence 
they  were  not  indicated  by  t^  enrveyors.  At 
a  point  where  the  section  line  bi-t«een  t>ections21 
and  28  CToesee  the  branch  of  the  spring  flowing 
out  of  section  28,  the  course  of  the  stream  is 
through  a  boggy  swamp,  and  it  would  hardly  be 
noticed  as  the  atream  without  going  a  consider- 
able distance  north  or  south  of  the  sectinu  line  ; 
benceitisnot  shown  on  the  government  maps, 
but  in  place  of  it  is  shown  a  marsh.  In  all  other 
respects  the  work  of  the  government  surveyors  is 
well  done.  Their  business  was  to  establish  sec- 
tion oomera,  blase  lines  between  the  Motions,  note 
all  lakes  intercepted  by  the  section  lines,  meander 
lakes  of  more  than  40  acres  in  extent,  note  ptreams 
crossed  and  indicate  their  apparent  direclion,  etc. 
Trifling  errors  will  creep  into  their  work ;  but, 
when  we  lake  into  ccnsi deration  the  difficulties 
they  have  to  contend  with,  it  is  not  to  be  won- 
dei«d  aL 

Another  part  of  the  duty  of  the  government 
anrveyon  is  to  indicate  the  names  of  Htresmv  and 
bodies  of  water,  and,  in  case  no  modem  name  has 
been  given  to  them,  to  retain  the  Indian  name  or 
its  English  Innslation.  Following  this  rule,  the 
name  of  I^ke  Itasca,  being  genenlly  accepted, 
was  retained. 

With  regard  to  the  name  of  Elk  Lake,  Mr.  Hall, 
who  was  the  chief  of  the  surveying  party  of  1871, 
recently  told  me  that  when  he  was  surveying 
township  143  N.,  rsnge  86,  he  met  ao  Indiim 
trapper  at  I^ke  Itasca,  who  had  made  this 
region  bis  trapping-ground  for  years.  He  asked 
him  tbe  Indian  name  of  I«ke  Ilattca  and  Elk 
Jvtke,  and  the  Indian  gave  him  the  name  of 
'  Omuthkos,'  or  '  Elk,'  for  tbe  lake  in  section  32, 
and  another  name,  which  Ur.  Hall  has  forgotten, 
tor  Itasca.  As  I^ke  liasca  had  a  name  already, 
be  simply  recommended  to  the  surveyor- general 
the  name  ■  Elk  Lake '  for  the  other  body.  But  the 
e  bj  no  means  agreed  upon  the  designa- 


tion for  these  laked.  They  certainly  gave  Hr. 
Schoolcraft  tbe  name  '  Omushkoe '  for  I^ke 
ItascA.  and  to  Hr.  Qilflllan,  ■  Qabukegumag '  for 
ElkLake.  The  latter  term  (signifies  •  water  that  juts 
off  la  one  side'  of  another  lake  ;  that  is,  branches 
or  projects  out  from  it  like  the  fingers  from  the 

Other  travellers  have  found  still  other  designa- 
tions applied  by  the  Indians  to  these  lakes.  Sur- 
veyor-general Baker,  in  fixing  the  name  finally  to 
be  applied  to  the  lake,  considered,  that,  whether 
'  Omushkoe '  tvas  the  original  designation  of  Elk 
Lake  or  of  Lake  Itasca,  it  was  worth  while.  In 
the  aboence  of  any  otlier  fitting  name,  to  retain 
that  detitcnation  for  the  lake  which  was  not  yet 
named.  I  am  certainly  of  the  opinion  that  the 
name  should  stand. 

Nicollet's  maf,  etc. 

It  is  fitting  to  say  a  few  words  in  regard  to 

Nicollet's  map  and  possible  changes,  past  and 


future,  in  the  Itascan  region.  Careful  investiga- 
tion along  the  shores  of  Lake  Itasca  shows  plainly 
that  some  time  in  the  past  it  has  been  9  inches 
higher  than  it  is  at  the  present.  This  rise  would 
be  sufficient  to  overflow  all  that  portion  of  the 
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land  shown  as  tamarack  on  the  plat  of  land  be- 
tween Elk  Lake  and  Lake  Itasca,  and  back  the 
water  up  to  the  narrow  strip  of  high  land  on  the 
outskirt  of  Elk  Lake,  thus  bringing  the  lakes 
within  80  feet  of  each  other.  Whether  this  was 
the  case  when  Nicollet  was  there.  I  will  not  at- 
tempt to  answer.  His  map  would  seem  to  indi- 
cate that  it  was,  by  the  fact  that  he  shows  the  two 
lakes  so  closely  connected,  Elk  Lake  so  much 
larger  than  it  is,  and  the  two  arms  of  Lake  Itasca 
BO  much  out  of  proportion  with  their  present  out- 
line. But  this  can  readily  be  accounted  for  on 
other  grounds.  The  shores  of  the  south-eastern 
arm  are  abrupt  and  bluffy,  while  the  shores  of 
the  south-western  arm  are  low  and  swampy.  This 
makes  the  south-western  arm  look  wider  than  it 
is,  and  the  south-eastern  arm  narrower  than  it  is. 
The  shores  of  Elk  Lake  are  also  abrupt  and  lined 
with  bluffs,  and  to  one  looking  south  across  it,  it 
does  not  look  half  as  large  as  it  does  to  one  stand- 
ing on  the  hills  south  of  it  and  looking  north. 
Distances  across  water  are  always  deceiving.  The 
view  from  different  points  of  Lake  Itasca  might 
be  sketched  by  a  dozen  different  parties,  and  no 
two  sketches  would  look  alike.  My  impression  is, 
that  Nicollet  sketched  the  south-eastern  arm  of 
Lake  Itasca  from  some  point  on  its  western  shore 
and  Elk  Lake,  and  the  south-western  arm  of 
Itasca  from  the  knoll  between  the  lakes  ;  and  when 
we  take  into  consideration  how  insignificant  is  the 
distance  between  the  two  lakes,  compared  to  the 
total  length  cf  both,  it  can  readily  be  understood 
why  he  has  shown  them  as  though  Elk  Lake  were 
a  bay  instead  of  a  separate  body  of  water.  From 
the  nature  of  the  springs  which  feed  the  principal 
stream  emptying  into  Lake  Itasca,  it  is  evident 
that  very  few  changes  have  taken  place  in  that 
part  of  the  basin  since  Nicollet  was  there,  and 
very  few  will  take  place  in  the  next  fifty  3  ears. 
The  springs  that  feed  it  are  supplied  by  under- 
ground currents  and  reservoirs  from  the  lakes  and 
the  Height  of  Land,  and,  as  they  cannot  be  drained, 
no  amount  of  settlement  or  clearing  will  change 
them.  They  are  among  the  permanent  features 
of  the  country.  Lake  Itasca  of  to-day  is  the  same 
in  its  main  features  that  it  was  when  Nicollet  was 
there,  and  for  a  hundred  years  before.  Its  level 
may  have  been  a  little  higher,  the  surface  of  Elk 
Lake  may  have  been  a  little  lower,  Itasca  may 
have  spread  out  over  some  acres  more  of  marsh, 
Elk  Lake  may  have  been  somewhat  smaller  in  its 
surface  extent ;  thus  they  may  have  come  more 
nearly  together,  and  nearer  to  being  one  continu- 
ous \io6y  of  water.  But  the  main  features  of 
this  remarkable  basin  will  remain  the  same  for 
generations  to  come,  and  Lake  Itasca  will  be  then, 
as  it  is  now,  the  first  important  reservoir  of  all  the 


springs  that  feed  the  head  waters  of  the  Mississippi 
River. 

Our  meteorological  observations  were  taken 
with  an  effort  at  system  :  but  it  is  sufficient,  per- 
haps, to  say  that  the  atmospheric  temperature 
varied  from  20  to  70  degrees  during  the  five  days 
that  we  were  at  Lake  Itasca,  and  that  we  had  the 
extremes  of  clear  weather  and  invigoratipg  at- 
mosphere, and  of  desolate,  soaking  rain.  The 
severest  storm  overtook  us  when  we  were  within 
5  miles  of  Lake  Itasca,  and  we  passed  a  most 
unenviable  night  in  an  improvised  camp.  We 
took  the  temperature  of  the  water  in  Elk  Lake 
and  Lake  Itasca  when  the  temperature  of  the 
atmosphere  was  51°  F.,  the  temperature  of  the 
water  being  46°.  The  temperature  of  the  water 
in  the  second  lake  on  Nicollet's  creek  was  42^. 

Among  the  mishaps  which  invariably  attend 
such  explorations,  were  two  that  are  worthy  of 
note,  —  the  loss  of  my  revolver,  and  the  leaving 
behind,  unaccountably,  of  my  copy  of  the 
Nautical  almanac.  I  had  intended  taking  the 
latitude  of  the  northern  end  of  Elk  Lake,  and 
also  establishing  a  meridian  and  noting  the  exact 
variation  between  the  true  and  magnetic  meridian; 
but  when  I  got  on  the  ground,  of  course  this  was 
impossible  without  my  tables.  Still  worse  luck 
followed  the  observations  with  the  barometer.  I 
had  arranged  with  Sergeant  Lyon,  of  the  U.S. 
signal  service  at  St.  Paul,  to  take  simultaneous 
readings  of  the  barometer.  The  instruments  were 
adjusted  together  when  we  set  out  for  Itasca,  but, 
when  we  got  back  to  St.  Paul,  mine  read  200  feet 
higher  than  his.  As  there  was  no  way  of 
determining  when  this  change  occurred,  all  that 
work  was  of  no  account.  As  our  first  observa- 
tions were  taken  at  6  A.M.,  and  the  last  at  10  p.m., 
they  involved  considerable  sacrifice  of  rest,  which 
I  am  sorry  yielded  so  little  result. 

The  figures  given  in  the  first  part  of  this  report 
for  the  elevation  of  the  crest  of  the  Height  of  Land 
are  therefore  necessarily  only  approximate,  as  the 
variation  in  my  aneroid  barometer  destroyed  the 
value  of  my  observations,  on  which  I  largely 
depended  for  this  part  of  my  work.  The  heights 
noted  for  elevations  between  the  lakes  and  for  the 
springs  and  streams  were  obtained  by  the  drain- 
age-level, and  these  may  be  relied  upon  as  practi- 
cally correct. 

I  considered  it  very  fortunate  that  our  trip  was 
made  just  at  the  end  of  a  long  spell  of  dry 
weather  such  as  has  hardly  been  known  in  Min- 
nesota for  years.  This  enabled  us  to  judge  of  the 
sources  of  water-supply  that  are  x)erennial  in  their 
flow,  as  distinguished  from  the  surface  drainage 
in  the  spring  and  in  the  rainy  seasons.  The  rain 
of  the  night  before  we    reached  the  lake  was 
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not  enough  materially  to  disturb   these  condi- 
tions. 

The  last  thing  we  did  before  leaving  our  camp 
between  the  lakes  was  to  erect  on  the  top  of  the 
little  knoll,  in  plain  view  from  both  lakes  and 
from  Schoolcraft  Inland  on  the  north,  a  monument 
to  the  memory  of  Nicollet,  on  which  was  in- 
scribed the  following :  "To  the  memory  of 
J.  N.  Nicollet,  who  discovered  the  source  of  the 
Mississippi  River,  August  29,  1886."  This  was 
done  after  fully  exploring  the  country  for  miles 
around;  and  our  little  party  of  three  was  fully 
satisfied  that  fifty  years  ago  Nicollet  had  dis- 
covered all  there  was  to  discover  of  the  sources 
of  the  Mississippi ;  and  that  if  he  had  lived  to 
complete  his  report  on  '  The  sources  of  the 
Mississippi  and  the  North  Red  rivers/  and  to 
give  to  the  world  his  unpublished  map,  there 
would  have  been  no  chance  for  any  Glazier 
to  confuse  the  geographical  world,  or  to  play 
tricks  upon  the  learned  societies  of  two  continents. 
We  found  our  work  difficult  enough,  though  we 
were  only  a  day's  ride  from  civilization  and  the 
railroad,  and  though  the  whole  township  had 
been  marked  off  and  blazed  at  every  turn  by  the 
government  surveyors.  What,  then,  must  have 
been  the  heroism  of  the  invalid  devotee  of  science, 
who  buried  himself  for  months  in  the  unbroken 
wilderness,  and  gave  his  life  to  the  exploration  of 
the  frontiers  of  his  adopted  country ! 

I  have  done  ray  work  without  any  prejudice  or 
bias,  and  determined  only  upon  finding  out  and 
stating  the  truth  in  regard  to  the  sources  of  the 
great  river  of  our  continent  whose  exploration 
has  commanded  the  service  of  so  many  worthy 
men  in  every  period  of  our  history. 

As  a  preparation  for  the  survey,  I  had  read  every 
thing  I  was  able  to  gather  on  the  subject,  and  I 
took  with  me  tracings  of  all  the  maps  of  the 
region,  either  published  or  to  be  found  in  the 
government  departments.  The  work  has  been 
done  by  actual  survey,  and  in  such  a  way  that  I 
believe  it  will  bear  investigation  by  any  surveyor 
who  wishes  to  check  it. 

Hopewell  Cijlrke. 

MinneapollB,  Minn.,  Doc.  7,  1886. 


THE  BRITISH  SCHOOL  AT  ATHENS. 

A  WRITER  in  the  Athenaeum  states  that  the 
managing  committee  have  now  drawn  up  and 
will  immediately  issue  a  series  of  rules  and  regu- 
lations for  this  school.  Its  objects  are  declared 
to  include,  1^,  the  study  of  Greek  art  and  archi- 
tecture in  their  remains  of  every  period ;  2"^,  the 
study  or  inscriptions;  8^,  the  exploration  of 
ancient  sites ;  4^,  the  tracing  of  ancient  roads  and 


routes  of  traffic ;  and,  further,  the  study  of  every 
period  of  Greek  language  and  literature  from  the 
earliest  age  to  the  present  day.  The  students  of 
the  school  will  fall  under  the  following  heads : 
1**.  Holders  of  travelling  fellowships,  student- 
ships, or  scholarships  at  any  university  of  the 
United  Kingdom  or  of  the  British  colonies ;  2°, 
Travelling  students  sent  out  by  the  Royal  academy, 
the  Royal  institute  of  British  architects,  or  other 
similar  bodies ;  8^.  Other  persons  who  shall  satisfy 
the  managing  committee  that  they  are  duly  quali- 
fied to  be  admitted  to  the  privileges  of  the  school. 
Students  attached  to  the  school  will  be  expected 
to  pursue  some  definite  course  of  study  or  re- 
search in  a  department  of  Hellenic  studies,  and  to 
write  in  each  season  a  report  upon  their  work. 
Such  reports  are  to  be  submitted  to  the  director, 
and  may  be  published  by  the  managing  commit- 
tee if  and  as  they  think  proper.  Intending  stu- 
dents are  required  to  apply  to  the  secretary,  Mr. 
George  Macmillan,  29  Bedford  Street,  Covent 
Garden,  London.  No  person  will  be  enrolled  as  a 
student  who  does  not  intend  to  reside  at  least 
three  months  in  Greek  lands.  Students  will  have 
a  right  to  use  the  library  of  the  school  free  of 
charge.  So  far  as  the  accommodation  of  the 
house  permits,  they  will  (after  the  first  year)  be 
admitted  to  reside  at  the  school  building,  paying 
at  a  fixed  rate  for  board  and  lodging.  The 
managing  committee  may  from  time  to  time  elect 
as  honorary  members  of  the  school  any  persons 
actively  engaged  in  f-tudy  or  exploration  in  Greek 
lands. 

The  director  is  to  deliver  at  least  six  free  public 
lectures  at  Athens  during  the  season,  and  at  the 
end  of  each  season  he  is  to  report  to  the  managing 
committee  u))on  the  studies  pursued  during  the 
season  by  himself  and  each  student.  A  sub-com- 
mittee has  been  apiK)inted  to  purchase  hooks  for 
the  library  so  far  sh  fimds  will  allow.  Presents 
of  books  or  i>amphlet8  will  l>e  gi*atefully  received 
and  acknowledged  by  the  honorable  secretary. 

THE  'NATURAL  METHOD'  OF  LANGUAGE^ 

TEACHING, 

No  single  word  has  created  so  great  a  confusion 
of  thought  as  the  word  *  natural.*  lis  bare  ety- 
mological meaning  is  plain  enough  ;  but  its  appli- 
cation is  confined  by  the  bounds  of  no  dictionary, 
and  its  sense  is  as  mutable  as  the  shifting  sands  of 
the  seashore.  No  other  word  has  so  often  been 
used  by  writers  as  the  convenient  vehicle  of  their 
own  individuality.  *  Natural  *  is  often  simply 
what  one  desires  from  his  own  particular  view  to 
be  natural.  It  is  necessary,  accordingly,  always 
carefully  to  scrutinize  its  use,  and  thus  to  discover 
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from  its  special  application  the  precise  meaning 
it  may  bear. 

Stripped  of  the  mass  of  detail,  a  part  of  which, 
except  by  the  sole  right  of  assumption,  does  not 
specifically  belong  to  it  at  aU,  the  'natural 
method '  is,  in  ordinary  phraseology,  simply  what 
its  first  advocate  in  this  country  called  it,  —  the 
teaching  of  a  language  without  grammar  or  dic- 
tionary, using  the  language  to  be  taught  as  the 
medium  of  communication  between  teacher  and 
pupil.  Whatever  its  most  enthusiastic  votaries 
may  claim  for  it, — and  their  claims  are  often 
even  startling,  —  it  is  this,  and  no  more.  Since 
they  were  first  formulated,  the  details  of  the.  sys- 
tem have  grown  by  a  not  unnatural  accretion, 
until  they  include  a  great  mass  of  pedagogical 
material,  some  of  which  is  about  as  much  the 
especial  property  of  the  natural  method  as  spec- 
trum analysis  is  an  individual  prerogative  of  the 
pupils  of  Helmholtz.  From  one  point  of  view, 
this  is,  perhaps,  not  to  be  deprecated ;  for,  through 
the  active  proselytizing  of  its  disciples,  sound 
pedagogical  principles  have  obtained  a  currency 
and  found  their  way  where  otherwise  they  might 
not  so  easily  have  penetrated.  On  the  other  hand, 
it  is,  however,  to  be  deplored  as  a  categorical  as- 
sumption of  fact,  to  give  plausibility  to  a  theory 
which  by  no  means  finds  universal  acceptance. 
The  name  and  claim  of  the  method  was  in  the 
first  place,  then,  as  it  is  given  above.  The  sub- 
stitution of  the  present  name  for  the  original 
title  was,  for  its  advocates,  an  extremely  happy 
thought.  In  spite  of  some  adverse  testimony, 
there  is  something  in  a  name  ;  and  a  '  natmal 
method  '  has  attracted  attention  where  *  language- 
teaching  without  grammar  or  dictionary '  would 
have  fallen  unheeded. 

Joseph  Jacotot  wrote,  at  a  time  when  such  sen- 
timents as  he  expressed  were  somewhat  revolu- 
tionary, what  now  might  very  properly  be  taken  as 
a  motto  for  the  natural  method  :  '*  Become  a  child, 
if  you  wish  to  make  progress  in  studying  a  lan- 
guage ;  it  is  the  quickest,  the  surest  road  to  suc- 
cess. *'  Whether  Jacotot  meant  it  literally  or  not. 
it  is  needless  to  question  :  certain  it  is  that  the 
formulators  of  the  natural  method  not  only  cite  it, 
but  believe  it,  and  incorporate  it  in  their  teaching. 

There  is  no  question  as  to  the  fact  that  a  child 
readily  learns  a  language  from  imitating,  con- 
sciously or  unconsciously,  the  speech  of  those 
about  him.  Every  child  with  unimpaired  facul- 
ties in  this  way  acquires  a  vocabulary  that  steadily 
keeps  pace  with  its  increasing  consciousness, — 
the  vocabulary  that  can  be  used  ;  the  spoken  vo- 
cabulary, of  course,  being  always  a  little  behind 
and  in  abeyance.  It  is  a  slow  process  at  beet,  a 
matter  of  years,  to  learn  a  language  in  this  way. 


Its  slovimess,  however,  is,  no  doubt,  due  to  the 
fact  that  simple  cognition  is  of  slow  growth  :  cog- 
nition and  language  are  growing  together,  but  the 
former  must  necessarily  precede.  A  similar  pro- 
cess may  take  place,  to  a  limited  extent,  at  any 
time  through  life,  if  we  add  a  new  idea  and  an 
accompanying  expression  to  our  knowledge ;  if, 
for  instance,  we  study  medicine,  an  applied  sci- 
ence, or  law.  Now,  it  is  manifest  that  it  is  possi- 
ble to  be  a  child,  in  its  purely  literal  meaning,  but 
once.  No  assumed  childhood  will  serve  to  place 
one,  with  regard  to  idea  and  its  expression,  in  the 
position  here  described.  The  natural  method 
cannot,  of  course,  mean  to  do  this  at  all.  It  ful- 
fils, then,  no  particular  purpose  to  write  or  to 
speak  in  the  first  lessons  such  sentences  as  a  little 
child  would  naturally  use  in  its  first  faltering 
speech.  It  is  only  necessary  to  have  simple,  short 
sentences,  that  are  easy  to  understand  and  coa- 
venient  to  remember.  If  the  natural  method 
does  not  mean  to  teach  a  language  in  the  manner 
that  a  very  young  child  learns  it  (and  it  manifest- 
ly does  not),*  it  must  base  its  terminology  else- 
where. 

It  is  a  well-known  fact  that  children  easily  ac- 
quire a  language  in  addition  to  the  one  they  have 
unconsciously  learned.  It  is  only  necessary  to 
have  a  French  or  German  nurse,  and  in  a  com- 
paratively short  time  the  child  with  whom  she  is 
intimately  associated  lb  in  possession  of  a  French 
or  Overman  vocabulary ;  good  or  bad,  according  to 
the  time  spent  with  the  nurse,  who  is  communi- 
cative or  uncommunicative,  and  speaks  her  own 
language  well  or  ill.  Unfortunately  for  us  of  old- 
er growth  who  have  neglected  its  opportunities, 
the  period  of  childhood  is  one  of  peculiar  facility 
of  imitation  and  receptivity.  It  never  comes 
again  in  like  measure.  Here,  again,  it  is  impossi- 
ble to  be  a  child,  and  no  end  of  sentences  embody- 
ing ideas  that  do  not  rise  above  the  first  simple 
formulations  of  a  child  can  suffice  to  put  one  in 
the  attitude  of  a  child. 

It  is  possible,  of  course,  by  going  to  a  foreign 
land,  to  place  ourselves  somewhat,  after  all,  in  the 
position  of  the  child  towards  its  nurse.  If  we  are 
utterly  cut  off  from  communication  with  those 
who  speak  our  own  familiar  language,  the  situa- 
tion is  even  improved.  We  are  then  forced  out  of 
our  own  speech  and  into  another ;  we  are  fairly 
obliged  to  acquire  the  new  vocabulary,  the  new 
constructions,  and  the  new  idioms.  But  those  of 
us  who  have  tried  it  know  that  under  the  most 
favorable  circumstances,  and  with  the  best  and 
.most  constant  opportunities  for  communication, 
even  this  is  a  slow  method :  it  depends  upon  the 
individual,  and  the  time  of  life,  as  to  how  slow  it 
is.    A  German  laborer,  —  Hauschildt,  —  a  man  of 
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some  education  and  no  end  of  general  informa- 
tion, died  a  few  weeks  ago  in  one  of  the  interior 
cities  of  the  state.  He  bad  been  in  this  country 
all  of  thirty  years,  but  at  the  time  of  his  death 
could  scarcely  make  himself  understood  in  Eng- 
lish. His  associations,  however,  had  always  been 
German :  he  had  never  cut  himself  loose  from 
them,  and  even  in  a  foreign  land  had  still  been  a 
German  among  Germans. 

The  position  last  stated  is  plainly  the  one  taken 
by  the  advocates  of  the  natural  method,  and  the 
one  upon  which  is  based  their  terminology.  The 
pupil  in  the  classroom  is  placed  somewhat  in  the 
position  of  a  stranger  in  a  strange  land.  He  is 
spoken  to  in  a  foreign  language,  and  in  the  same 
language  is  expected  to  give  his  reply.  Gram- 
mar and  dictionary  are  unheeded,  and  upon  this 
fact  great  stress  is  laid:  It  is  a  simple  exchange 
of  ideas,  say  its  advocates,  between  teacher  and 
pupil,  resulting,  in  a  surprisingly  short  time,  in  a 
complete  mastery  of  the  language  the  learner  has 
been  encouraged  to  use.  By  and  by  authors  are 
read  in  the  original.  Curiouslj  enough,  in  the  last 
stages  gram  mar  is  taken  up,  making  thus  its  knowl- 
edge the  capstone  of  the  linguistic  pyramid. 

Now,  there  seems  to  be  no  reasonable  doubt 
that  instruction  of  this  kind,  if  long  enough  con- 
tinued, would  ultimately  result  in  giving  to  the 
pupil  a  certain  knowledge  of  a  language.  He 
might  learn,  with  limitations,  to  understand  it» 
and  he  even  might  for  a  time  speak  it  with  some 
degree  of  fluency  and  correctness.  This  much 
must  be  granted.  The  pupil,  however,  has  only 
arrived  at  this  result  by  the  expenditure  of  much 
valuable  time  that  might  have  been  better  em- 
ployed. The  knowledge  that  he  has  acquired  is 
inexact,  and  beyond  a  few  parrot  phrases  it  will 
improve  the  earliest  opportunity  to  depart  from 
him  utterly. 

The  one  great  mistake  of  the  natural  system 
lies  in  its  neglect  to  provide  a  suitable  gram- 
matical foundation  for  the  superstructure  it  pro- 
poses to  raise,  —  that  it  leaves  for  the  top  what  it 
ought  to  have  started  with  at  the  bottom.  An 
argument  is,  however,  in  this  way  furnished  in 
favor  of  the  system,  plausible,  to  be  sure,  but 
unreal  and  misleading.  The  teachers  of  the  new 
method  thus  bring  forward  as  an  advantage  that 
they  do  away  with  a  text-book  of  grammar  and 
its  attendant  drudgeries.  One  exponent  of  the 
principles  of  the  system  holds  not  only  the  sup- 
posed horrors  of  learning  grammar,  but  of  teach- 
ing it,  hysterically  up  to  the  light,  and  exclaims, 
'<  Nothing  can  solace  him  {the  teacher)  for  the 
€itnm  which  grammars  cause  him  :  this  is  a  suf- 
fering which  kills,  or  at  least  shortens  life,  and 
iakes  from  the  mind  all  freshness  and  vigor." 


There  is  no  doubt  but  that  there  is  some  drudg- 
ery —  call  it  that,  if  you  please  —  connected  with 
grammar.  There  is  more  or  less  of  it  in  learning 
every  thing  else,  —  the  alphabet,  the  multiplica- 
tion-table, history,  or  any  science.  The  natural 
method  would  here  offer  us  a  royal  road  to  learn- 
ing, and  it  is  not  strange  that  many  will  be  found 
willing  to  traverse  it.  A  foreigner,  surrounded 
by  people  speaking  a  strange  language,  will  indis- 
putably learn  to  speak  the  language  he  constantly 
hears.  If  he  hears  it  correctly,  he  will  speak  it 
correctly,  without  perhaps  ever  having  heard  that 
the  language  has  a  mass  of  inflections  and  syn- 
tactical agreements  that  some  long-experienced 
scholar  has  carefully  collected  and  summarized 
in  a  grammar.  It  is  not,  however,  for  a  moment 
to  be  imagined  that  this  supposititious  person  has 
learned  his  language  either  as  rapidly  or  as  well 
as  if  he  had  had  a  grammar  to  help  him  with  its 
ready-made  experience.  The  exertion  of  learning 
is  not  to  be  avoided,  and  has  not  been  avoided  ; 
and  the  result  is  the  same  whether  the  process  be 
drawn  out  and  diluted  with  great  expense  of 
time,  and  foolish  repetition,  or  condensed  and 
abbreviated  with  such  aids  as  are  at  hand.  There 
is,  for  example,  no  avoiding  the  fact  that  the 
majority  of  French  nouns  ending  in  al  form 
their  plurals  in  aux,  whether  we  learn  the 
whole  truth  at  one  effort  from  a  grammar,  or 
whether  we  attain  it  Anally  by  induction  from 
individual  examples.  The  acquisition,  in  the  one 
case,  is,  too,  just  as  real  as  in  the  other  ;  the  gen- 
eralization learned  from  the  grammar  must  also 
necessarily  long  precede  its  formulation  by  induc- 
tion ;  and,  having  been  thus  incorporated  in  one*s 
knowledge,  it  can  immediately  be  put  to  use.  A 
grammar  saves  time  by  simply  categorizing 
forms ;  and  it  is  not  the  rules  themselves,  it  is 
their  sure  application,  that  is  sought.  All  rules 
for  language  change  can,  of  course,  be  established 
by  induction  after  a  sufficiently  large  accumula- 
tion of  facts  by  experience ;  but,  after  such  a  com- 
plete knowledge  of  a  language  has  been  attained 
as  might  enable  one  to  formulate  general  laws, 
the  need  of  a  general  law  has  passed  away.  A 
purely  inductive  method  teaches  the  words  of  a 
language  individually  and  separately,  and  does 
not  abridge  the  labor  by  treating  them  in  classes. 
Grammar,  according  to  the  foregoing,  is,  then,  to 
be  considered,  in  a  modem  language  particularly, 
simply  as  a  means  to  a  definite  end.  It  is  not  the 
end  itself,  and  it  is  to  be  greatly  doubted  whether 
any  teacher  of  a  modem  language  regards  it  so. 
It  would  be  a  very  foolish  and  incompetent  in- 
structor who  would  endeavor  to  teach  a  language 
solely  from  the  grammar,  to  isolate  it  from  con- 
versation and  from  its  literature.      A  language 
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cannot  be  learned  in  this  way.  The  writer  pre- 
Tionslj  quoted  makes  it  a  point  that  those  who 
study  grammar  do  nothing  else.  But  surely  no 
one  contends  that  one  can  converse  in  French  by 
knowing  the  rules  for  the  use  of,  for  instance,  the 
demonstrative  pronouns.  What  one  does  main- 
tain, however,  is,  that,  knowing  the  rules  of 
grammar,  one  can  converse  correctly.  You  do 
not  tind,  again,  in  a  grammar,  however  complete 
it  may  be,  the  aesthetics  of  words  ;  neither,  if  you 
are  wise,  do  you  seek  for  it  there.  The  same 
prominent  advocate  of  the  natural  method  exclaims 
warmly,  **I  defy  any  teacher  to  make  us  realize 
these  shades,  this  use  so  delicate  of  the  subjunctive, 
from  the  grammars:  they  know  nothing  of  the 
niceties  of  language.*'  As  if  for  a  moment  it  were 
a  question  of  doubt  I  To  make  grammar  an  end, 
or,  to  put  it  differently,  to  make  a  language  an 
affair  of  rules  and  phrases,  is  an  error,  as  every 
teacher  of  even  moderate  intelligence  will  admit. 
To  use  grammar  in  its  proper  way,  as  an  aux- 
iliary, as  an  aid  to  classify  and  formulate  facts 
necessary  to  be  known,  is  an  abbreviation  of  labor 
that  neither  a  teacher  nor  a  learner  can  afford  to 
despise.  By  what  has  been  said  it  is  not  meant 
that  a  person  shall  go  about  with  a  grammar  un- 
der his  arm  to  which  he  might  refer,  or  that  he 
should  always  be  ready  with  his  rules  by  para- 
graph and  number.  Grammar  is  thoroughly  learned 
only  when  it  can  be  applied  accurately  and 
with  apparent  intuitiveness  in  the  course  of  con- 
versation or  of  writing ;  and  when  it  can  be  thus 
applied  in  the  case  of  a  modem  language,  that  is 
usually  studied  for  itself  rather  than  for  the  men- 
tal discipline  that  its  study  involves,  then  its  pur- 
pose has  clearly  been  fulfilled.  It  matters  little 
to  one  if,  having  acquired  a  thorough  speaking 
knowledge  of  German,  he  is  unable  to  assign  his 
nouns  to  their  proper  classes  of  declension.  In 
reality,  he  no  more  consciously  assigns  them  at 
all.  His  knowledge  of  the  inflectional  processes 
of  the  language  has  been  thoroughly  digested  and 
assimilated.  The  learner  hks,  nevertheless,  saved 
time  by  the  original  categorization.  As  he  has 
had,  in  tlie  process  of  learning,  a  well-known  rule 
of  grammar  at  hand  to  authorize  a  form  of  ex- 
pression, confidence,  too,  has  been  given  him  as 
to  the  reality  of  his  knowledge,  instead  of  a  feel- 
ing of  uncertainty  as  to  whether  he  is  right  or 
wrong ;  ^nd  his  knowledge  js  in  every  way  let- 
ter founded  and  more  lasting.  There  is  still  an- 
other point  to  be  noticed  connected  with  this 
knowledge,  or  want  of  knowledge,  of  grammar. 
Two  languages  co-existing  corrupt  each  other. 
It  is  inevitable  that  when  two  languages  are 
spoken  side  by  side,  except  perhaps  in  that  facile 
period  of  imitation  in  early  childhood,  one  should 


influence  the  other.  It  depends  upon  circum- 
stances which  one  is  swayed  the  more,  or,  in- 
deed, the  process  may  be  interactive.  One  has 
only  to  look  for  an  illustration  of  this  to  the  de- 
generacy of  the  German  language  as  spoken  by 
many  Germans  in  America.  It  will  be  found, 
too,  that  those  persons  who  are  most  influenced 
in  this  way  are  those  who  are  most  deficient  in  a 
knowledge  of  the  constructive  principles  of  their 
own  language.  If  a  foreign  language  is  not  a 
thing  of  constant  daily  habit,  a  learner  will  drift 
into  error  from  precisely  similar  causes.  Here, 
again,  the  rules  of  grammar,  thoroughly  learned, 
afford  the  only  safe  anchorage;  and  an  early 
knowledge  of  them  will  conserve  both  time  and 
labor. 

In  regard  to  the  disuse  of  the  dictionary  by  the 
advocates  of  the  natural  method,  a  word  also 
may  be  said.  By  constant  iteration  on  the  pari 
of  the  teacher,  and  endless  repetition  on  the  part 
of  the  pupil,  a  foreign  vocabulary  may  unques- 
tionably be  acquired,  but  the  result  is  by  no 
means  commensurate  with  the  time  or  the  energy 
expended.  The  only  way  to  get  a  vocabulary  is 
to  learn  it,  whether  by  a  series  of  repeated  im- 
pressions extended  over  an  indefinite  time,  or  by 
a  decisive  exercise  of  memory  that  once  for  all 
grasps  a  classification.  There  is,  it  is  to  be  will- 
ingly conceded,  nothing  quite  so  stupid  or  dis- 
couraging as  to  look  out,  at  an  early  stage  of  the 
study  of  a  language,  every  other  word  of  a  pas- 
sage, in  the  dictionary.  This  difficulty  may  be 
obviated  by  furnishing  a  beginner's  text  with  a 
special  vocabulary,  which,  however,  should  be 
learned.  It  is  an  easy  matter,  as  the  study  pro- 
gresses, to  select  texts  that  shall  only  gradually  in- 
crease in  difficulty,  and  so  keep  pace  with  a  continu- 
ally widening  vocabulary.  There  is,  nevertheless,  a 
distinct  advantage  to  be  gained  from  consiilting 
the  dictionary.  It  is  an  error,  even  in  the  case  of 
a  special  idiom,  to  teach  a  word  solely  as  the  mem- 
ber of  a  phrase,  or  a  few  phrases,  and  not  as  a 
real  entity  that  may  be  equally  well  used  in  other 
places.  The  dictionary  here  furnishes  the  proper 
corrective ;  and,  as  I  have  elsewhere  written,  the 
student  will,  by  consulting  it,  **  not  merely  exer- 
cise bis  faculty  of  discrimination  in  selecting,, 
from  among  those  nearly  synonymous,  the  cor- 
rect meaning  demanded  by  the  context,  but  he 
will  unconsciously,  at  the  same  time,  widen  his 
vocabulary  and  his  knowledge  of  the  capabilities 
of  the  language." 

As  for  the  boasted  advantage  of  the  natural 
method,  that  instead  of  the  intellectual  barreimess 
produced  by  the  use  of  grammar  and  dictionary  it 
awakens  interest  by  an  immediate  exchange  of 
Ideas,  it  is  difficult  to  see  what  mental  impetus. 
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oui  be  given,  or  what  Baperiorily  of  ideas  be  em- 
bodied in  nch  phnsea  ae,  '*  Here  is  the  finger. 
Do  jon  Me  tbe  finger,  roadame  ?  Yen,  you  see  the 
flnger,  and  I  Me  tbe  finger.  Do  you  see  the  finger, 
mooeiear ?  **  etc.  The  whole  vocabulary  of  simple 
words  and  their  oombinationB,  as  given  in  *  Cau- 
avec  mes  EMves  *  or  *  Plaudereien,*  it  may  be 
witbont  partiality,  and  as  tbe  result  of  oare- 
fal  oompotation,  ooold  be  learned  by  a  moderately 
energetic  pnpil  in  about  one-half  the  time  it  would 
Mqoiie  him  to  read  through  these  books.  In  other 
worda,  bad  Ibe  same  amount  of  time  and  labor 
been  beirtowed  upon  a  system  with  grammar  snd 
dictionary  at  its  back,  the  direct  results  would 
hftve  been  as  great  again,  and  the  utility  of  the 
acqnired  knowledge  for  its  effect  upon  tbe  future 
woald»  in  accordance  with  what  has  been  said, 
have  been  many  times  as  gieal. 

The  natural  system  is  not  only  not  the  ideal  nor 
the  best  waj  of  language-teaching,  as  its  apostles 
desire  as  to  believe ;  it  is  not  even  a  good  way,  if 
the  resolta  it  famishes  are  considered  with  roKard 
to  the  time  spent  in  their  acquisition.  It  is  not 
meant  that  the  system  is  throughout  bad.  Its 
great  fallacy  is,  that  it  rejects  as  worthless  the 
geneialunitioos  of  grammars,  preferring,  instead 
of  starting  oat  on  the  journey  with  a  well-filled 
wallet,  to  depend  wholly  upon  what  can  be  gained 
along  a  not  always  productive  way.  Its  redeem- 
ing feature  is,  that  it  makes  conversation,  even  if 
often  trivial,  such  an  important  factor  in  instruc- 
tioo.  Grammar  is  not  a  universal  panacea  for  all 
linguistic  ills,  and  sorely  no  teacher  of  a  modern 
language,  in  thoM  times  of  pedagogical  enlighten- 
ment, dispatee  for  a  moment  the  unmistakable 
advantage  of  abandant  exercise  in  conversing  and 
nnng  the  language  taught,  or  of  living  as  much 
as  possible  in  its  atmosphere.  In  learning  a  for- 
eign language,  one  of  the  greatest  diflSculties  to 
overcome  is  the  tendency  to  translate  bodily,  wonl 
for  word,  idioms  and  all,  from  your  own  language 
into  the  new.  Omversation  here  is  clearly  the 
only  substantial  corrective :  for  it  would  require  a 
peoaliarlj  observant  mind  to  get  these  pharles  of 
oaage  from  literature,  even  of  the  most  conversa- 
tiooal  nature.  The  grammar  of  such  speech  as  n 
hen  supposed  might  be  faultless,  but  every  sen- 
tence none  the  less  unmtelUgitile. 

If  the  neglect  of  grammar  at  the  outset  is  the 
hopelessly  weak  side  of  the  natural  method  so 
eaUed,  and  its  practica]  use  of  conversation  is  its 
strong  one,  a  combtnaUon  of  grammar  —  of  the 
OM  of  a  text-book  of  grammar  —  with  conversa- 
tion in  the  language  taught,  would  result  in  a 
method  of  study  in  every  way  more  admirable 
and  worthy  of  adoption.  Other  points,  to  be  sure. 
In  the  elaboimtion  of  such  a  method,  would  also 


necessarily  receive  attention.  The  natural  system 
promisee  too  much  return  for  the  outlay  made  by 
the  pupil ;  and  just  here  may  be  sought  the  secret 
of  its  temporary  popularity.  It  is,  however,  not 
real  enough  and  not  systematic  enough.  Learn- 
ing a  language  is  an  affair  of  memory.  To  know 
it,  one  muAt  rememlier  the  vocabulary  and  its 
correct  combinations.  It  is  a  mistake  to  'suppose 
that  a  person  can  imbibe  knowledge  without  con- 
scientious and  continuous  exertion.  A  royal  road 
leading  to  the  domain  of  language  would  be  a 
good  thing,  but  it  has  not  yet  been  discovered.  If 
instead  of  the  natural  method  could  be  put  a  ra- 
tional method  embodying  tbe  principles  already 
hinted  at,  results  better,  more  real,  and  more  last- 
ing would  indubitably  be  gained.  Such  a  method 
would  have  a  text-book  of  grammar  as  its  comer- 
stone  ;  it  would  not  constitute  it  the  whole  fabric,, 
for  then  its  very  purpose  would  be  defeated.  It 
would  have  extracts,  furnished  at  tbe  outset  with 
a  special  vocabulary  which  would  be  learned,  and 
later  on  it  would  inculcate  a  use  of  the  dictionary » 
It  would,  above  all,  use  the  language  taught  at 
every  possible  opportunity,  and  make  its  practical 
acquisition  the  one  end  in  view.  Lastly,  it  would 
take  wherever  it  find  them  all  pedagogical  meth- 
ods of  undoubted  value,  and  incorporate  them  in 
its  instruction.  The  grammar  and  dictionary  are 
effete  in  modem  language  instruction  if  they  are 
taught  for  themselves  alone.  Regard  them  as 
they  should  be  regarded,  as  auxiliaries,  and  em- 
ploy them  in  that  way,  and  a  rational  method 
will  give  results  that  the  natural  method  cannot 
hope  to  approach,  either  in  breadth  or  in  reality 
of  actual  knowledge. 

**The  castle  which  conservatism  is  set  to  de- 
fend,*" writes  Emerson,  "is  the  actual  state  of 
things,  good  and  bad.  The  project  of  innovation 
is  the  liest  possible  state  of  things.*'  It  is  not, 
however,  to  be  inferred  from  this  that  conserva- 
tism is  always  to  be  decried,  or  that  all  innovation 
is  necessarily  good.  Wm.  H.  Carpenter. 

OUR  OOVERyMEST. 

Professor  Macy*8  book  is  on  the  face  of  it  a 
text-book.  It  is  therefore  to  be  judged  by  its 
adaptability  to  the  purposes  of  the  classroom.  In 
a  hundred  and  ninety -one  pages,  the  author  under- 
takes to  answer  three  questions  about  our  govern- 
ment, —  how  it  grew,  what  it  does,  and  how  it 
does  it.  That  an  answer  to  each  of  these  questions 
is  essential  to  a  satisfactory  exposition  of  our  gov- 
ernmental system,  cannot  be  doubted  ;  nor  is  it 
less  certain  that  the  difilculty  of  condensing  the 
necessary  matter  within  the  limits  of  a  convenient 

Our  govtmment :  ktno  it  grew,  what  it  doet,  and  how  it 
does  it.    Bj  Jbrhi  Macy.    Boeton,  ainn^  188S. 
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classroom  manual  has  thus  far  proved  an  iDsuper- 
able  obstacle  to  the  production  of  a  really  excel- 
lent work  of  that  sort.  We  are  inclined  to  the 
opinion  that  Professor  Siacy  has  more  clearly 
demonstrated  the  existence  of  this  obstacle  with- 
out successfully  surmounting  it. 

The  arrangement  of  topics  adopted  by  the  au- 
thor is  unusual.  After  a  general  introduction,  in 
which  is  sketched  the  development  of  Germanic 
institutions,  from  the  primitive  tunscipa  in  Sles- 
wick  to  the  modern  constitution  of  the  United 
States,  the  reader  is  conducted  through  '  Matters 
•  chiefly  local,'  *  Administration  of  justice,'  *  Fed- 
•eral  executive  business,'  and  '  Legislation,'  to  a 
final  consideration  of  *  CJonstitutions.'  The  wis- 
dom of  thus  reversing  the  customary  order  of 
presentation  is  doubtful.  The  moving  cause  in 
Professor  Macy's  mind  was  probably  the  idea  of 
conforming  to  the  order  of  historical  development. 
Throughout  the  book,  indeed,  marked  prominence 
is  given  to  the  origin  and  growth  of  the  institu- 
tions described.  But  that  the  old  Oermanic  town- 
ship was  the  seed  from  which  our  higher  govern- 
mental forms  have  sprung,  seems  to  us  no  good 
reason  why  the  modern  local  organizations  should 
take  precedence  of  the  higher  authorities  that 
make  and  unmake  them.  It  is  likely  to  be  mis- 
leading to  the  student  to  thus  disarrange  the  order 
of  political  importance.  The  most  logical  method 
of  presentation  for  the  American  reader  is  to  begin 
with  state  institutions,  and  proceed  down  to  the 
local  and  up  to  the  national.  Professor  Macy 
himself  recognizes  this  in  a  measure ;  for  he  rec- 
ommends that  the  book  be  taken  up  in  reverse 
order  when  a  class  is  reviewing  it. 

Another  feature  of  the  book  that  will  trouble 
the  teacher  is  the  very  excellence  of  its  answers  to 
the  question  how  our  institutions  grew.  A  text- 
book should  be  suggestive  ;  biit  Professor  Macy's 
sketches  of  the  growth  of  various  forms  of  govern- 
mental activity  suggest  too  much.  Nothing  short 
of  a  complete  course  in  the  early  history  of  institu- 
tions will  enable  a  class  of  young  students  to  ap- 
preciate, or  even  to  understand,  many  of  his 
chapters.  His  summaries  are  admirable,  and 
could  bo  made  of  service  as  the  outline  for  a  series 
of  lectures ;  but,  for  class-work  in  an  ordinary 
academic  course,  they  are  too  sketchy. 

In  general,  it  is  our  opinion  that  the  descriptive 
part  of  the  work  is  subordinated  too  much  to  the 
historical.  The  chapter  on  juries,  for  example, 
contains  eleven  pages  of  matter  relating  to  the  de- 
velopment of  the  system  in  England,  with  descrip- 
tions of  the  customs  of  ordeal,  compurgation, 
recognition,  and  trial  by  battle,  and  with  a  dis- 
cussion of  the  relative  weight  of  English  and 
Prench  influence  in  determining  the  final  form  of 


the  institution.  The  only  reference  to  *  our  gov- 
ernment '  in  the  chapter  is  contained  in  tw<i  lines 
at  the  end,  stating  that  '*the  jury  system  was 
established  in  America  by  Englishmen,  and  is 
found  in  nearly  all  the  states  "  (p.  78).  For  a  class 
of  students  not  learned  in  the  law,  we  submit  that 
some  description  of  the  jury  system  as  it  now  ex- 
ists, with  some  notice  of  the  methods  of  drawing 
jurors,  would  be  quite  as  profitable  ;  nor  could  ft  be 
said  to  be  less  pertinent  to  the  subject  of  the  book. 
While  exception  may  thus  be  taken  to  some 
features  of  Professor  Macy's  work  (and  it  must  be 
admitted  that  the  faults  seem  to  result  rather 
from  the  aim  than  the  execution  of  the  book),  too 
much  praise  cannot  be  bestowed  upon  the  clear 
concise,  and  vigorous  style  of  the  author.  As  a 
practical  book  of  reference  for  a  teacher  of  ci^il 
government,  it  will  be  of  great  and  permanent 
value.  The  '  suggestions '  which  are  appended  to 
each  chapter  show  that  the  author  himself  is  a 
teacher  who  understands  his  business,  and  they 
will  be  in  many  cases  more  useful  than  the  text. 

W,  A.  Dunning. 


ECONOMICS  FOR    THE  PEOPLE, 

Economics  for  the  people.   By  R.  R,  Bowkbr.    New  York, 
Harper,  1886.    lO'. 

Op  Mr.  Bowker's  successful  attempt  "  to  set  forth 
the  principles  of  economics  so  as  to  make  them 
plain  and  interesting  to  all  readers,  illustrating 
them  from  American  facts,  so  that  at  the  end  of 
the  t>ook  the  reader  will  have  a  fair  knowledge  of 
the  economic  history  and  condition  of  our  own 
country,"  little  but  what  is  good  can  be  said.  The 
book  is  certainly  interesting,  it  is  sufficiently  full  for 
its  purpose,  and  it  is  unusually  fair  and  temperate. 
Once  or  twice  the  author's  personal  opinions  seem 
to  come  into  collision  with  what  most  of  our 
people  consider  established  facts,  but  these  are  not 
stated  in  a  way  to  attract  very  general  attention. 
For  example :  on  p.  70,  while  admitting  in  one 
sentence  that  under  the  protective  tariif  an  enor- 
mous silk  industry  has  been  built  up  in  the 
United  States,  and  the  price  of  the  product  great- 
ly reduced,  in  the  very  next  sentence  Mr.  Bowker 
says,  that,  ^*  as  silk  is  a  luxury,  no  great  hardship 
is  worked  by  the  increased  price  ; "  the  fact  being, 
of  course,  that  there  is  no  *  increased  price.'  The 
price  has  been  greatly  reduced. 

In  several  passages  Mr.  Bowker  appears  to  com- 
mit himself  to  the  belief  that  the  taxation  of  all  land, 
iminiproved  on  the  same  basis  as  improved,  is  likely 
to  be  the  chief  method  of  raising  revenue  in  the 
future.  Indeed,  he  expressly  says  this  on  p.  188. 
That  this  will  really  be  the  outcome  of  the  study 
of  the  problems  of  taxation,  we  doul>t  very  much. 
Mr.   Bowker's  clear    distinction    between   time- 
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wages  and  piece-wages  (p.  161)  should  clear  up  a 
great  many  fallacies  fondly  cherished  by  some 
writers  on  the  industrial  situation.  On  the  money 
question  Mr.  Bowker  is  explicit,  but  not  as  em- 
phatic as  we  could  wish  in  pointing  out  the  evils 
attendant  upon  the  continuance  of  the  present 
ailver-coinage  policy  of  the  United  States.  Per- 
haps, however,  he  did  not  feel  justified  in  introdu- 
cing too  much  polemical  matter  into  an  expository 
treatise.  On  p.  296  the  author  touches  on  a  point 
which  we  believe  to  be  of  great  importance,  because 
it  is  an  illusion  which  is  very  generally  cherished  ; 
that  is,  the  mistaking  unproductive  consumption 
for  productive  consumption.  Nine  persons  out  of 
ten  seem  to  think  that  the  people  in  general  are 
benetited  when  a  millionnaire  spends  large  sums 
of  money  in  flowers,  laces,  and  so  forth,  arguing 
that  in  such  ways  more  money  is  put  in  circula- 
tion. Mr.  Bowker  says  truly  that  *'  the  wealth 
thus  wasted  would,  more  wisely  used,  furnish 
capital  to  many  more  people  in  creating  more 
wealth."  But  he  should  have  fully  illustrated  this 
point,  using  examples  similar  to  those  of  Mill  and 
Fawcett  in  treating  this  same  topic.  A  chapter  on 
ibis  head  would  not  have  been  out  of  place ;  and 
then  a  large  supply  of  marked  copies  of  the  book 
might  have  been  '  productively  consumed '  by 
mailing  them  to  our  national  and  state  legislators, 
and  to  a  select  list  of  popular  orators  on  economic 
subjects.  We  like  particularly  the  final  chapter 
in  this  book,  entitled  *  The  end  of  the  whole  mat- 
ter,' in  which  the  author  makes  plain  the  truths 
that  wealth  is  not  an  end  in  itself,  and  that  eco- 
nomics is  subordinate  to  ethics.  The  following 
passage,  too,  is  very  clear,  and  puts  the  question 
as  to  the  limits  of  state  interference  on  what  we 
conceive  to  be  the  proper  basis  :  '*  When  the 
social  machinery  grinds  out  injustice,  abuses  men, 
makes  the  rich  richer  and  the  poor  poorer,  the 
community  practically  will  not  accept  the  ex- 
treme laissez  faire  theory  ;  it  will  not  let  ill 
enough  alone,  but  will  apply  factory  acts  to  right 
wrongs.  The  evils  that  society  has  done,  society 
must  undo.  On  the  other  hand,  the  common 
aense  also  rejects  not  only  the  impossible  com- 
munism which  would  reduce  the  industrious  and 
the  idle  to  a  common  level,  but  also  the  socialism 
which  would  put  the  greater  portion  of  the  social 
work  under  control  of  the  state,  instead  of  leaving 
it  to  individuals.  Between  the  two  lies  the  ac- 
tual working  social  system,  varying  among  differ- 
ent peoples  and  at  different  times,  but  persistently 
in  accord  with  tlie  underlying  economic  laws,  and 
never  for  any  considerable  time,  in  any  stable 
«tate,  against  them.  This  is  controlled  always 
by  public  opinion,  the  aggregate  of  individual  in- 
telligences, in  its  turn  directed  by  education  and 


by  the  mastery  of  leadership.  And  thus  the  pro- 
motion of  economic  progress  resolves  itself  into 
the  work  of  political  education  "  (pp.  262,  263). 

It  is  well  that  Mr.  Bowker  has  put  in  his  sub- 
title, •  for  use  in  business  ;'  for  it  is  a  peculiar  yet 
true  fact  that  most  business* men,  though  they 
use  the  terms  'capital,'  'price,'  *  value,*  *  money,' 
'rent,'  profits,'  and  so  on,  every  hour  .of  their 
working  lives,  have  very  confuse<l  ideas  as  to 
what  they  mean  and  imply. 

A  plain  vian^a  talk  on  the  labor  question.    By  Simon  Nbw- 
COMB.    New  York,  Harper,  1886.    16*. 

Professor  Newcomb's  recently  published  talks 
also  come  under  the  head  of  economics  for  the 
people,  though  the  subject  treated  is  but  one  of 
the  many  touched  on  by  Mr.  Bowker.  We  should 
say  that  the  chief  fault  to  be  found  with  this  book 
is  that  the  style  is  almost  too  conversational  and 
too  familiar  for  dignity.  The  talks  were  originally 
pubUshed  in  the  Indepeiident,  and  from  their  sim- 
plicity and  directness  attracted  much  attention. 
Advanced  political  economists  and  erudite  writers 
on  society  and  its  phases  may  sneer  at  Professor 
Newcomb's  bluntness  and  homely  illustrations, 
but  the  ordinary  reader  will  see  the4r  force.  The 
illustration,  for  example,  on  pp.  44,  45,  would  be 
possibly  unpleasant  though  profitable  reading  for 
'  walkmg  delegates.'  Chapter  x  v.,  entitled  'An- 
other talk  to  a  knight  of  labor,'  is  excellent,  and 
can  be  safely  reconunended  not  only  to  members 
of  that  secret  organization,  but  to  others  who 
find  much  to  admire  and  little  to  criticise  in  its 
platform  of  principles.  On  p.  180  and  the  follow- 
ing pages  Professor  Newcomb  disposes  very  neat- 
ly of  the  fallacy  that  waste  creates  wealth  ;  but 
whether  Mr.  Powderly  will  break  any  fewer 
ginger-ale  bottles  in  consequence  of  his  perusal  of 
it,  remains  to  be  seen. 


CREMONA'S  PROJECTIVE  GEOMETRY, 

Professor  Cremona's  new  work  on  projective 
geometry  makes  an  attractive  appearance  in  its 
Enfi^lish  dress.  The  characteristically  English 
additions  of  the  translator,  together  with  the  fact 
that  the  author  himself  has  striven  to  imitate  the 
English  models,  for  which  he  professes  great  ad- 
miration, have  had  the  effect  to  make  the  book 
quite  indistinguishable,  were  it  not  for  the  title- 
page,  from  a  book  of  purely  English  origin. 

The  volume  before  us  has  the  common  defect 

of    not  throwing   sufficient    illumination    upon 

the  great  central  points  of  the  theory  which  it 

constructs,  and  of  giving  too  much  spare  (and  too 

large  ty})e)  to  unimportant  details.     Another  de- 

TTke  elementa  of  projective  geometry.  By  Lcioi  Cremona. 
Tr.  by  Charles  LeudetMiorf.  Oxford,  Clarendon  pr., 
1886.    8«». 
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feet  is  that  there  are  hardly  any  examples  left  for 
the  student  to  do  by  himself.  Half  the  advan- 
tage of  a  course  of  mathematical  study  is  lost  if 
some  facility  in  doing  work  of  the  same  kind  has 
not  been  acquu^  :  and  facility  cannot  be  ac- 
quired without  long  hours  of  practice,  any  more 
than  one  learns  to  play  the  piano  by  listening  to 
another  person's  playing. 

Professor  Cremona  objects  to  the  rather  more 
common  name  of  *  modem  geometry '  for  the  sub- 
ject he  is  treating,  that  it  expresses  merely  a 
relative  idea,  and  that  although  the  methods  may 
be  r^arded  as  modem,  yet  the  matter  is  to  a 
great  extent  old.  Neither  objection  seems  to  us 
very  forcible.  The  characteristic  of  the  modem 
geometry  is  its  method,  and  not  its  matter,  and 
the  distinction  between  an  ancient  and  a  modem 
world  has  not  yet  ceased  to  have  a  real  signifi- 
cance. 

In  all  essential  respects  the  distinguished  author 
has  accomplished  his  self-appointed  task  in  an 
admirable  manner,  and  English-speaking  students 
will  be  very  grateful  tp  him  for  his  labors.  The 
presentation  of  the  subject  is  admirably  lucid  and 
clear,  the  ordsr  is  well  chosen,  and  there  are 
many  simplifications  of  the  more  laborious  pro- 
cesses of  Steiner  and  Von  Staudt.  It  is  a  good 
plan  to  make  use  of  M.  Ed.  Dewulfs  proof  of  the 
proposition  that  lines  joining  corresponding  points 
of  two  projective  ranges  envelop  a  conic,  but  it 
is  a  mistake  to  let  the  proof  of  the  most  important 
proposition  in  the  whole  book  rest  upon  one  of 
the  few  passages  which  are  printed  in  smaller 
type.  The  extent  to  which  the  subject  is  devel- 
oped may  be  gathered  from  the  facts  that  the 
sheaf  of  conies  through  four  points  is  not  reached, 
and  that  the  existence  of  sixty  Pascal  lines  is  only 
mentioned  in  a  footnote. 


ARROWSMITirS  EDITION  OF  KAEOFS 

RIG  VEDA. 

Sanscrit  scholars,  and  those  who  are  familiar 
with  the  value  of  Professor  Kaegi's  •  Der  Rigveda, 
die  alteste  literatur  der  Inder/  will  be  pleased  at 
any  attempt  to  throw  the  work  into  a  form  that 
will  give  it  a  larger  circulation,  and  at  the  same 
time  increase  the  interest  in  Vedie  studies  by 
bringing  an  introduction  to  them  within  the  reach 
of  genera]  readers.  As  contributing  to  this  end, 
Dr.  Arrowsmith's  translation  of  the  Qerman  edi- 
tion will  be  welcomed,  since,  to  quote  from  the 
preface,  it  places  ''at  the  command  of  English 
readers  interested  in  the  study  of  the  Veda  a  com- 
prehensive and  at  the  same  time  condensed  manu- 
al of  Vedic  research." 

The  Rigveda:  the  oldeet  literature  tf  the  Indiaru.  By 
Adolf  Kakol  Authorised  tranalatioii,  with  additions  to 
ihe  noteiB,  by  R.  Arrowsmith,  Ph.D.    Boeton,  Oinn,  1880. 


This  is  the  end  which  the  translation  has  in 
view ;  and  it  is  from  a  popular  stand-point,  as  ap- 
pealing to  English  readers,  that  this  new  piece  of 
work  must  be  judged.  In  preparing  the  transla- 
tion. Dr.  Arrowsmith  has  chosen  to  follow  the 
author  throughout ;  and  no  claim  is  made  to 
originality  of  thought  or  treatment,  or  to  the  con- 
tribution of  any  specially  new  material  for  the 
elucidation  of  l^e  Veda.  Bearing  this  in  mind, 
it  must  be  said  that  the  translation,  as  a  rule,  is 
excellently  made  ;  and  it  would  perhaps  be  hyper- 
critical to  pick  out  the  few  passages  in  which  the 
English  is  not  as  finished  as  it  miKht  be,  or  where 
we  have,  perhaps,  too  close  an  imitation  of  the 
Glerman  idiom  or  word  order. 

In  the  metrical  quotations  from  the  hymns 
themselves,  the  translator,  although  having  the 
Sanscrit  text  constantly  before  him,  has  generally 
adhered,  as  he  says,  closely  to  Dr.  Kaegi's  render- 
ings ;  and  the  design  seems  to  have  been  to  give 
a  readable  version  in  popular  form,  rather  than 
always  a  strictly  scientific  translation  of  the  San- 
scrit. Such  being  the  ease,  we  cannot  look  to  these 
renderings  for  any  thing  original ;  but  they  cany 
out  well  enough  the  plan  proposed. 

The  additions  to  the  notes  consist  chiefly  in  a 
number  of  references  to  the  more  recent  literature 
on  the  subject,  thus  bringing  the  book  up  to  date  ; 
and  though  by  no  means  complete,  nor  even  pro- 
fessing to  be  so,  they  will  prove  very  welcome  and 
useful.  The  introduction  of  the  '  Frog  song,'  on 
p.  81,  is  a  good  idea,  and  makes  an  acceptable  ad- 
dition to  the  book.  It  may  be  noted,  in  passing,, 
that  an  improvement  has  been  made  by  inserting' 
at  the  end  of  each  metrical  translation  the  nu- 
merical reference  to  the  mandala  and  sdkta  from, 
which  the  various  verses  are  taken,  instead  of  re- 
serving such  references  for  the  notes.  This  will 
prove  much  more  convenient  in  a  general  reading 
of  the  book. 

The  form  in  which  the  book  is  presented  is  at- 
tractive ;  but  it  is  to  be  regretted  that  numerous 
mistakes  should  have  crept  in,  not  only  in  the 
Greek  and  Latin  quotations  and  in  the  translitera- 
tion from  the  Sanscrit,  but  even  in  the  English 
portions  of  the  work.  These  we  shall  hope  to  see 
corrected  in  a  future  edition  in  order  that  they 
may  not  mar  what  is  otherwise  admirable  in  form. 

In  conclusion,  we  may  say  that  by  others  beside 
the  student  of  Sanscrit  this  book  will  be  found  in- 
teresting and  instructive  ;  and,  with  the  exception 
of  the  notes,  even  the  general  reader  will  be  in- 
terested in  its  perusal.  It  will  also,  it  is  hoped, 
render  somewhat  more  general  a  knowledge  of  the- 
Veda,  and  at  the  same  time  increase  the  intweafe 
now  taken  in  oriental  studies. 

A.  V.   WXLUAMB  JaOKBOV^ 
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COMMENT  AND  CRITICISM. 

Mb.  Edward  Atkinson  of  Boston  has  for  years 
ranked  as  one  of  the  fin»t  statisticians  in  the  world. 
To  be  a  statistician  implies  a  great  deal.  It  im- 
plies more  than  a  prodJKious  memory  in  retaining 
figures,  and  more  than  an  untiring  energy  in 
gathering  them  together.  The  statistician  must 
add  to  these  qualities  a  graphic  power  of  presen- 
tation and  an  insight  into  the  "real  meaning  of 
figures,  which  amount  almost,  if  not  quite,  to 
genius.  All  of  these  qualities  Mr.  Atkinson  pos- 
sesses in  a  marked  degree,  and  his  two  articles  on 
'  The  relative  strength  and  weakness  of  nations,' 
contributed  to  the  Century  magcueine,  the  first  of 
which  is  published  to-day,  show  them  at  their 
best.  These  articles  are  certain  to  be  widely  read 
and  discussed,  not  only  by  the  general  reader,  but 
by  the  economist,  who  will  pay  particular  atten- 
tion to  Mr.  Atkinson's  methods  and  his  mterpreta- 
tion  of  his  results.  Much  of  this  first  article  reads 
like  a  chapter  from  '  Triumphant  democracy,'  and 
the  ingenious  illustrations  used  by  the  author  add 
greatly  to  its  force.  Since  1865  we  find  that  our 
population  has  increased  69  per  cent ;  our  hay- 
crop,  106  per  cent ;  our  cotton-crop,  194  per  cent ; 
our  grain -crop,  256  percent ;  our  railway  mileage, 
280  per  cent ;  our  insurance  against  fire,  810  per 
cent ;  and  our  production  of  pig-iron,  886  per 
cent. 

Mr.  Atkinson's  warning  to  the  military  powers 
of  Europe  is,  '  Disarm  or  starve.'  He  holds  that 
the  annual  product  of  a  country  is  the  source  of 
wages,  profits,  and  taxes.  If  one  secure  a  larger 
proportion  than  now  exists,  the  other  two  must 
supply  it.  Furthermore,  Mr.  Atkinson  believes 
that  wages,  earnings,  salaries,  and  the  income  of 
the  small  farm,  are  not  the  measure  of  the  cost  of 
production,  but  the  results  of  the  conditions,  both 
material  and  mental,  under  which  the  work  is 
•done.  From  this  it  follows  that  the  wages  or 
earnings  will  be  higher  in  that  country  which  is 
not  weighted  down  by  the  cost  of  a  large  standing 
army  or  the  burden  of  a  heavy  war  debt,  and  in 
which  the  work  is  done  by  the  most  intelligent 
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people,  under  the  most  favorable  conditions.  The 
mental,  material,  and  political  influence  of  such  a 
country  will  l)ecome  the  most  ]^tent  factor  in  the 
world's  commerce.  This  is  the  future  Bir.  Atkin- 
son sees  for  the  United  States.  The  keynote  of 
the  argument  for  democracy  against  dynasties  is 
commerce.  Mr.  Atkinson  estimates  the  world's 
population  at  1,400.000,000,  of  whom  400,000,000, 
are  classed  as  machine-using.  The  other  1,000,- 
000,000,  being  non-machine  using,  must  depend 
almost  wholly  on  the  work  of  their  hands  for 
production.  The  control  of  the  commerce  of  the 
world  lies  in  the  answer  to  the  question.  Which  of 
the  machine-using  nations  shall  supply  the  need 
of  the  non-machine  using  nations?  Mr.  Atkinson 
sees  that  the  nations  of  Europe  cannot  sustain 
themselves  under  their  present  conditions  without 
commerce  ;  but,  if  they  hold  to  their  present  con- 
ditions, the  United  States,  by  virtue  of  its  high 
wages  and  low  cost  of  production,  will  take  their 
commerce  away  from  them.  Therefore  he  says 
to  the  dynastic  countries,  '  Disarm  or  starve.' 


The  reasons  for  the  vast  gain  in  the  conditions 
of  material  welfare  in  the  United  States,  Mr.  At- 
kinson finds  to  be  seven.  The  first  is.  the  free 
purchase  and  sale  of  land,  and  the  stability  re- 
sulting from  the  large  number  of  land-owners. 
The  second  is  the  absolute  freedom  of  exchange 
between  the  states.  The  third  is  the  extension  of 
the  common-echool  system.  The  fourth  is  the 
right  of  suffrage,  with  the  consequent  feeling  of 
independence  every  voter  possesses.  The  fifth  is 
the  conservation  of  local  self-government  in  its 
strictest  sense.  The  sixth  is  the  existence  of  gen- 
eral state  laws  which  preclude  the  possibility  of 
any  monopoly  of  the  mechanism  of  exchange. 
The  seventh  is  our  habit  of  organization  and  self- 
government,  which  is  so  far  developed,  that  **it 
any  thousand  persons  were  suddenly  removed  to 
some  far-distant  place,  away  from  their  fellow- 
men,  the  men  of  adult  age  would  immediately 
organize  an  open  meeting,  choose  a  moderator, 
supervisor,  or  mayor,  elect  a  board  of  Eielectmen, 
of  assessors  of  taxes,  and  a  school  committee,  ap- 
point one  or  two  constables,  and  then,  adopting  the 
principle  of  the  Elnglish  common  law,  would  at 
once  undertake  their  customary  gainful  oocupa- 
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tions."  These  seven  reasons  may  not  be  distinct, 
and  we  are  inclined  to  believe  that  they  are  re- 
ducible to  fewer ;  but,  at  all  events,  they  form  a 
comprehensive  summary  the  value  of  which  is 
not  impaired  by  elaboration.  Mr.  Atkinson  also 
negatives  that  foolish  fallacy,  now  so  widely  held, 
that  the  ''rich  are  growing  richer,  and  the  poor 
poorer."  Its  main  force  lies  in  the  euphony  of  its 
expression. 


Impressed,  as  we  well  may  be,  with  the  phe- 
nomenal development  of  the  United  States  and 
the  magnificent  possibilities  that  lie  before  it,  yet 
we  must  study  development  elsewhere  as  often  as 
we  can  find  it.  That  Great  Britain  has  not  been 
standing  still  for  the  past  decade,  Mr.  Mulhall 
conclusively  proves  in  the  Contemporary  review. 
Since  1875  the  population  of  the  United  Kingdom 
has  increased  12  per  cent ;  wealth,  22  per  cent ; 
trade,  29  per  cent ;  shipping,  67  per  cent ;  and  in- 
struction, 68  per  cent.  Diu-ing  the  ten  years  the 
natural  increase  of  the  population  has  been  1,200 
daily,  and  the  outflow  to  the  United  States  and 
the  colonies  has  averaged  600  daily.  Besides  this 
natural  increase,  there  has  been  an  immigration 
of  1,317,000  persons,  consisting  of  returned  colo- 
nists and  foreign  settlers  :  65  per  cent  of  the  emi- 
gration came  to  the  United  States.  Mr.  Mulhall 
wants  the  medical  association  to  investigate  the 
fact,  that,  while  the  marriages  have  declined  only 
1.5  per  cent,  the  births  have  fallen  off  5.5  per  cent. 
He  considers  tliat  this  furnishes  ground  for  grave 
apprehensions  of  physical  decadence.  The  con- 
dition of  the  people  at  large  has  materially  im- 
proved in  the  ten  years.  Pauperism  has  declined 
(the  rate  per  thousand  of  population  being  27  in 
1885,  as  against  41  in  1870,  and  48  in  1850),  sav. 
ings-bank  deposits  have  increased,  and  there  has 
been  increased  consumption  per  capita  of  tea, 
sugar,  meat,  and  grain.  The  criminal  statistics 
show  a  large  decrease  in  the  number  of  commit- 
tals, and  the  average  number  of  children  attend- 
ing primary  schools  has  risen  68  per  cent  in  ten 
years.  The  bankruptcies  are  fewer  than  in  1875, 
and  the  consumption  of  alcoholic  drinks  has  de- 
creased. 

Mr.  Mulhall's  conclusions  from  his  study  of  the 
figures  are  very  gratifying,  the  only  two  unfavor- 
able items  being  the  decline  in  the  ratio  of  the 
number  of  births  per  marriage,  and  the  lamentable 
condition  of  Ireland.  The  fall  in  the  death-rate 
is  ascribed  to  sanitary  improvements  and  the  in- 


creased consumption  of  wholesome  food.  The 
24-per-cent  decline  in  the  consumption  of  liquor  is 
especially  to  be  noted,  and  considered  in  connec- 
tion with  the  82-per-cent  increase  in  the  savings 
of  the  working-classes,  the  larger  amount  of 
wheat  and  meat  consumed,  and  the  decrease  of 
86  per  cent  in  crime  and  of  83  per  cent  in  pauper- 
ism. Mr.  Mulhairs  figures  are  confirmatory  of 
3|r.  Atkinson's  argument;  for  Great  Britain  is 
virtually  a  democracy,  and,  while  subjected  to  a 
large  annual  expense  for  her  army  and  navy,  this 
is  nothing  like  the  drain  upon  her  resources  that 
the  cost  of  their  military  establishments  is  to  the 
great  continental  powers.  Mr.  Atkinson's  further 
contributions  to  this  discussion  will  be  awaited 
with  interest,  and  we  shall  expect  some  criticism 
of  his  fundamental  tenets  from  economists. 


Meanwhile  Mr.  Atkinson's  position,  that  "high 
wages,  either  in  money  or  in  what  money  will  buy  ^ 
are  the  correlative  or  reflex  of  a  low  cost  of  pro- 
duction measured  by  labor  or  effort,"  receives  an 
indorsement  in  some  statistics  that  the  United 
States  consul  at  Tunstall  has  communicated  to 
the  department  of  state.  He  says  in  regard  to 
silk,  that,  in  a  Macclesfield  mill,  144  hands  are 
employed  in  throwing  500  pounds  of  Canton  silk, 
with  average  earnings  of  $2.25  a  week ;  while 
in  an  American  mill  80  hands  throw  from  1,000 
to  1,200  pounds  of  Canton  silk  at  an  average  wage 
of  $5.50  per  week.  So  American  average  earnings 
of  $5.50  give  far  better  results  than  the  EIngiisb 
average  earnings  of  $2.25.  This  instance  from 
the  silk  industry  is  supplemented  by  one  from  the 
boot  and  shoe  industry  ;  Frankfort-on-the-Main, 
and  Lynn,  Mass.,  furnishing  the  data.  The  price 
paid  at  a  factory  near  Frankfort-on-the-Main  for 
making  uppers  for  ladies'  high-top  button  gaiters 
is  21  cents  a  pair;  while  the  cost  of  the  same 
labor  in  Lynn,  Mass.,  is  11  cents,  or  nearly  50  per 
cent  less  than  in  Germany.  The  whole  Ixwt, 
solid  and  finished,  and  laid  in  boxes,  costs  88 
cents  in  Lynn,  which  is  far  below  what  it  is  in 
Grermany.  The  actual  earnings  in  Germany,  taken 
from  the  work  accounts,  are,  on  the  average  per 
hand  employed,  $3.38,  while  in  Lynn  they  are 
not  less  than  $9  per  week. 


The  fallacy  contained  in  the  common  saymg 
that  numbers  cannot  lie,  is  well  shown  in  the  re- 
cent discussion  of  the  statistics  of  insanity  by  Dr. 
D.  Hack  Tuke.    The  statistics  may  be  all  rights 
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but  they  muBt  be  taken  in  a  certain  way  to  war- 
rant definite  conclusions.  From  the  facts  that 
*  more  cases  of  insanity  are  now  treated,  that  we 
have  more  asylums,  and  that  our  age  is  called  a 
neurotic  one,  the  mournful  conclusion  is  drawn 
that  a  g^reater  proportion  of  civilized  humanity  is 
succumbing  to  the  stringent  requirements  of  mod- 
em  life,  and  losing  its  mental  equilibrium.  Dr. 
Tuke  shows,  that,  by  such  statistics,  the  insane  of 
the  past  thirty  years  or  so,  whose  lives  our  im- 
proved methods  of  treatment  have  succeeded  in 
prolonging,  are  pushed  upon  our  shoulders.  The 
real  test  of  the  prevalence  of  insanity  is  the  pro- 
portion of  first  attacks  occurring  within  certain 
periods.  On  this  basis.  Dr.  Tuke  shows  that  since 
1878  (the  earliest  date  from  which  adequate  statis- 
tics exist)  there  is  no  increase  in  occurring  insan- 
ity in  Great  Britain.  On  the  whole,  there  is  a 
slight  tendency  to  decrease  ;  and  this,  too,  though 
cases  are  now  more  apt  than  ever  to  be  brought  to 
notice.  Of  course,  this  should  not  lessen  our  vigi- 
lance in  the  matter,  nor  remove  our  attention 
from  that  large  class  on  the  borderland  of  insanity 
which  is  not  recorded,  and  from  which  any  sud- 
den crisis  chooses  its  victims. 


The  physiology  of  digestion  has  been  so 
thoroughly  investigated  of  late  years,  that  it 
would  seem  that  there  could  be  very  little  oppor- 
tunity for  difference  of  opinion  on  most  of  its 
leading:  principles,  and  yet  we  find  that  authori- 
ties  are  on  some  points  very  much  at  variance. 
We  are  told  tliat  nothing  can  be  more  prejudicial 
than  the  habit  of  chewing  gum,  supposed  to  be  so 
common  among  school-children.  The  salivary 
glands  are  unnaturally  excited,  and  pour  forth 
so  much  saliva  in  the  act,  that  when  food  is 
masticated  thev  are  not  able  to  respond  as  fully 
AS  is  necessary  for  the  proper  insalivation  of  the 
food.  We  are  also  informed  that  food  should  not 
be  eaten  just  before  retiring;  that  thoroughly  re- 
fineahing  sleep  requires  perfect  repose  of  all  the 
organs  ;  and  that,  if  we  go  to  sleep  with  a  more  or 
lees  full  stomach,  sleep  will  be  disturbed  and  un- 
satisfactory. The  authorities  of  Amherst  collefte 
evidently  do  not  agree  with  these  views.  In  the 
instructions  which  they  give  to  their  students  to 
guide  them  in  their  gymnnstic  exercises,  after 
specifying  the  kind  and  amount  of  physical  exer- 
cise, they  recommend  sleeping  for  htdf  an  hour 
after  dinner  and  supper  if  possible,  and,  if  sleep- 
less at  night  from  brain-work,  to  eat  a  few  graham 
crackers  before  retiring,  to  draw  the  excess    of 


blood  ttovEL  the  brain  to  the  stomach.  In  reference 
to  the  practice  of  chewing  gum,  this  statement  is 
made :  chewing  gum  daily  before  eating  and  be- 
tween meals  increases  the  flow  of  saliva,  and  so 
aids  the  digestion  of  fat-making  foods.  It  also 
indirectly  stimulates  the  secretion  of  the  digestive 
juices  of  the  stomach.  We  have  no  means  of 
knowing,  but  we  presume  that  Professor  Hitch- 
cock of  Amherst,  who  is  himself  a  pliysician,  is 
largely  responsible  for  this  advice,  and  have  no 
doubt  that  he  has  given  it  after  mature  considera- 
tion. We  fully  agree  with  what  is  said  in  the  in- 
structions about  the  usefulness  of  food  in  cases  of 
sleeplessness,  and  believe  that  many  a  person  has 
been  kept  awake  at  night  from  a  mistaken  idea  of 
the  necessity  of  abstemiousness  before  retiring. 
This,  of  coiu'se,  does  not  mean  that  late  suppers 
are  under  all  circumstances  to  be  recommended  ; 
but  a  few  graham  crackers  can  never  do  harm, 
and  will  often  do  good.  In  regard  to  the  chewing- 
gum,  we  do  not  feel  so  sure.  Besides  being  a 
practice  which  is  from  an  aesthetic  point  of  view 
not  to  be  encouraged,  it  is  very  doubtful  whether, 
under  the  most  favorable  circumstances,  it  is 
really  a  benefit  to  digestion ;  and,  until  there  is 
some  guaranty  as  to  the  composition  of  what  is 
caltod  chewing-gum,  we  should  hesitate  before 
recommending  it  in  such  unqualified  terms. 


A  FULL  ACCOUNT  of  the  Union  Pacific  railroad 
weather-service  has  been  furnished  to  the  news- 
papers in  the  west  by  Lieutenant  Powell  of  the 
signal  service,  who  is  in  charge  of  the  new  enter- 
prise, and  now  engaged  in  bringing  it  into  shape 
for  practical  work.  There  will  be  thirty -three 
stations  in  all.  It  is  proposed  to  issue  predictions 
twice  a  day,  announcing  the  expected  weath^- 
changes  from  twenty-four  to  forty-eight  hours 
beforehand.  This  will  give  the  railroad  officials 
ample  time  before  the  trains  start  in  the  after- 
noon and  morning  to  make  any  changes  which 
the  predicted  weather  may  necessitate.  The 
predictions  will  be  couched  in  specific  lan- 
guage, and  not  in  meaningless  general  terms. 
For  instance:  one  indication  will  predict  in  a 
certain  division  cold  weather  with  snow,  the 
wind  being  from  the  north  and  blowing  at  the 
rate  of  thirty  miles  an  hour,  followed  by  warmer 
weather,  the  wind  changing  to  a  southerly  direc- 
tion. Study  of  the  road  will  determine  where 
the  worst  snow-drifts  most  frequently  occur,  and 
from  this  it  will  be  possible  to  tell  pretty  nearly 
where  snow  blockades  are  liable  to  form.  An  accu- 
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rate  and  comprehensive  weather-service  will  enable 
the  Union  Pacific  to  save  thousands  of  dollars 
every  week  to  its  patrons.  If  storms  can  be 
accurately  predicted  beforehand,  the  stockmen  can 
withhold  their  shipments  and  allow  cattle  to  be 
sent  through  without  danger  of  perishing  by  being 
caught  in  blockades  or  blia^zards.  One  prominent 
cattleman  recently  said  that  such  a  system  of  pre- 
dictions, if  accurate,  would  be  the  means  of  sav- 
ing him  fifty  thousand  dollars  every  year.  The 
practical  working  of  this  service  will  be  watched 
with  much  interest  by  raiload  men  in  all  parts  of 
the  country. 

In  the  prominent  mention  given  just  now  to  the 
meteorological  enterprise  of  the  Union  Pacific 
railroad,  it  should  not  be  forgotten  that  very  con- 
siderable contributions  towards  increasing  the 
value  of  the  signal  service  are  made  by  other 
roads.  The  display  of  weather-flags  on  many 
western  and  southern  lines  is  no  small  matter,  for 
one  of  the  greatest  diflficulties  that  the  service  has 
to  contend  with  is  the  delay  in  placing  its  indica- 
tions in  the  hands  of  those  who  wish  to  know 
them.  The  predictions  based  on  the  seven  a.m. 
observations,  and  issued  about  ten  o^clock  from 
Washington,  are  read  by  most  persons  only  at  fi.ve 
or  six  o^clock  in  the  evening,  or  later,  when  the 
time  <fevered  by  the  prediction  is  already  well 
advanced.  Besi<les  this,  there  is  a  large  contribu- 
tion of  temperature,  wind,  and  general  weather 
observations  made  to  the  Pacific  coast  division  of 
the  service,  at  present  in  charge  of  Lieutenant 
Glaesford,  by  the  Southern  Pacific  railroad  com- 
pany. Observations  are  taken  daily  at  seven  a.m. 
at  about  a  hundred  and  twenty  stations  on  their 
wide-branching  lines,  making  a  valuable  addition 
to  the  tri-daily  reports  from  the  twenty  regular 
stations  of  the  .service  on  the  Pacific  slope. 


The  first  published  print  of  the  topographi- 
cal survey  of  Massachusetts,  executed  jointly  by 
the  U.  S.  geological  survey  and  the  state,  was  the 
map  of  the  Greylock-Williamstown-North  Adams 
district,  issued  last  summer  by  the  Apnalachian 
mountain  club  on  the  scale  of  the  original  plane- 
table  sheets  (1  :  30,000),  and  of  which  mention  has 
been  made  in  Science,  The  same  district  is  now 
published  in  its  ofilcial  form,  on  a  scale  of  an  inch 
to  a  mile  (I  :  62,500),  with  brown  contours  every 
twenty  feet,  blue  water-courses,  and  black  roads, 
towns,  and  lettering.  Old  Greylock  makes  a  fine 
centre  for  the  sheet,  and  its  sharply  moulded  form 


is  well  displayed  in  the  crowded  contours  on  its 
steeper  slopes.  The  curious  'Hopper,'  with  its 
deep-cut  outlet  valley  opening  to  the  west,  is  one 
of  the  best-marked  topographic  forms  in  the  state. 
There  ought  to  be  found  here  a  nocturnal  wind- 
stream  as  distinct  as  the  water-stream  that  flows 
from  so  well-developed  a  drainage  surface  ;  for 
on  calm  clear  nights,  as  the  air  near  the  ground 
cools  by  conduction  to  the  radiating  earth,  it  be- 
comes heavy,  and,  if  resting  on  an  inclined  sur- 
face, tends  to  flow  down  it ;  if  a  large  surface 
lead  downward  to  a  narrow  valley  exit,  like  that 
from  the  Hopper,  a  distinct  mountain  breeze 
should  be  felt  at  the  mouth.  This  should  be 
studied  and  defined,  so  that  our  teachers  need  not 
go  abroad  to  Switzerland,  or  even  so  far  away  as 
the  Cordilleras  of  the  west,  to  find  illustration  of 
phenomena  that  are  doubtless  distinct  enough  near 
home.  

The  deep  valley  separating  Greylock  from  the 
Hoosac  range  is  included  in  this  sheet  almost  to 
the  head  of  its  stream,  the  Hoosic,  a  little  south 
of  the  village  of  Berkshire.  From  the  low  pass 
that  leads  southward  to  the  Housatonic  valley, 
the  Hoosic  runs  north  before  turning  at  North 
Adams  westward  to  Williamstown,  and  therefore 
presents  an  example  of  that  class  of  streams  that 
suffered  obstruction  in  the  latter  stages  of  the 
glacial  period  ;  for,  when  the  southern  marginal 
remnants  of  the  ice-sheet  lay  in  the  deeper  valleys, 
they  blockaded  the  streams  that  ran  towards 
them,  and  flooded  them  into  lakes  that  commonly 
rose  until  they  overflowed  backwards  across  their 
divides  to  the  south.  Glen  Roy  in  Scotland,  with 
its  <  parallel  roads,'  is  a  famous  example  of  the 
kind  ;  the  Red  River  valley  of  Minnesota  and 
Dakota  is  a  very  large  illustration  of  essentially 
the  same  type ;  the  northward-flowing  Conioocook 
in  New  Hampshire  has  been  obstructed  in  the 
same  way,  according  to  Upham  ;  but  not  a  single 
example  of  a  valley  thu8  modified  has  yet  been 
described  in  Massachusetts.  It  is  time  that  the 
many  examples  which  undoubtedly  exist  should 
be  brought  to  light,  that  they  may  contribute 
their  share  to  the  proper  foundation  of  geographic 
study.  Enough  has  been  done  in  the  broad, 
vague  way  of  distant  continental  homologies : 
what  is  now  needed  is  the  local  examination  of 
minute  topographic  details,  so  that  we  may  learn 
to  see  and  appreciate  the  forms  about  us  at  home ; 
and  nothing  will  lead  sooner  or  surer  to  this  long-de- 
layed end  than  the  publication  of  good  topographic 
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maps.  The  educational  value  of  theee  maps  will 
alone  repay  the  people  of  Biassachusetts  over  and 
over  again  for  their  share  in  the  cost  of  making 
them.  

WHENCE  COME  RACE  CHARACTERS  f 
One  is  often  led  to  speculate  as  to  the  origin  of 
national  peculiarities  ;  and  soon  such  speculations 
take  one  to  the  conclusion  that  a  great  deal  of 
what  characterizes  a  nation  in  the  way  of  mental 
traits  is  not  an  intrinsic  quality  of  the  race,  but 
akin  rather  to  folk-lore,  as  to  its  origin  at  least. 
There  are  monies  of  the  mind,  and  fashions  of 
thought,  which  ppread  by  propinquity.  Such 
modes  may  give  currency  to  suj^rstitious  tales  of 
witchcraft,  to  foolish  prejudices,  or  to  great  in- 
tellectual impulses.  Every  man  s  mind  is  a  coun- 
try inhabited  by  ideas,  very  few  of  which  are  au- 
tochthonous. His  opinions  are  an  immigrant 
populace  ;  and,  when  a  sturdy  thought  goes  forth 
from  the  mind  of  its  birth,  it  breeds  abundant 
exact  reproductions  of  itself  in  many  other  minds. 
Indeed,  most  thinking  is  rei)etitive.  So,  when  a 
strong  man  appears,  his  example  establishes  a 
tendency  in  those  about  him  ;  and,  if  he  is  highly 
endowed,  he  founds  a  school  perhaps,  of  poli- 
tics, art,  or  science,  as  the  case  may  be.  If  many 
such  men  come  in  one  epoch  and  in  one  nation, 
it  may  well  happen  that  their  conjoint  impulses 
may  lead  a  whole  nation  in  a  certain  develop- 
mental direction,  without  the  qualities  which  be- 
come prominent  really  being  intrinsic  race  char- 
acters. 

It  is  a  legitimate  question,  and  one  possessed  of 
deep  meaning.  Are  the  Germans  more  musical  in- 
herently than  other  peoples,  or  has  the  succes- 
sion of  splendid  musical  geniuses  among  them  at 
once  guided  and  acceleiated  the  musical  culture 
of  the  nation  ?  The  same  alternative  query  aripes 
concerning  ihe  pre-eminence  of  Italisn  painting 
or  of  English  literature.  Or  we  may  make  the 
complementary  inquiry.  Does  the  lack  of  certain 
qualities  in  a  nation  depend  on  the  lack  of  the 
right  leaders?  To  go  back  to  the  Germans,  at 
whom  indeed  we  are  aiming  all  the  while,  do 
they  lack  American  inventiveness  because  it  is  no- 
wise in  them,  or  merely  because  they  have  never 
been  rightly  impelled  into  the  habit  of  invention 
by  example-giving  inventors?  Probably  for  the 
latter  reason,  for  German  scientific  men  have 
done  their  share  in  inventing  scientific  apparatus, 
and  the  Germans  who  come  to  America  learn  to 
invent.  The  final  interest  of  these  considerations 
resides  in  the  decision  as  to  whether  national  de- 
fects of  certain  kinds  cannot  be  remedied  by  tui- 
tion and  right  leadership.  It  must  be  left,  however, 


for  some  powerful  investigator  to  definitely  solve 
these  problems  by  rigid  historical  research.  Let 
us,  however,  by  an  act  of  cheerful  faith,  accept 
the  belief  in  possible  betterment  even  unto  think- 
ing that  the  German  people  may  acquire  the  liter- 
ary instinct. 

I  have  referred  on  several  occasions  in  the 
columns  of  Science  to  the  absence  of  the 
literary  sense  in  German  scientific  men.  It 
is  one  of  the  most  flagrant  arguments  against 
the  classical  education,  with  its  supposed  re- 
sults of  literary  culture,  that  the  Germans, 
who  have  school  doses  of  classics  much  larger 
and  more  concentrated  than  are  administered  in 
the  rest  of  the  world,  themselves  write  more 
barbarously  than  any  other  civilized  western  people. 
German  scientific  articles  are  full  of  sentences 
like  this,  which  refers  to  the  bristles  serving 
among  arthropods  as  organs  of  touch  :  **  Man  darf 
fOr  wahrscheinlich  halten,  dass  die  so  sehr  wech- 
selnde  gestalt  und  ausbildung  der  *  Tastborsten ' 
nach  der  art  des  thieres  und  den  korpergegenden 
noch  bestimmten  nebenzwecken  zu  dienen  hat, 
ohne  dass  wir  uns  davon  rechenschaft  zu  geben 
vermOgen."  *  Now,  the  author  of  this  sentence  is 
one  of  the  most  distinguished  and  justly  distin- 
guished of  German  zodlogists,  but  his  manner  of 
writing  is  similar  in  quality  to  that  of  most  sci- 
entific writers  in  Germany.  The  sentence  is 
neither  better  nor  worse  than  thousands  upon 
thousands  of  others,  perpetrated  by  his  country- 
men equally  without  literary  feeling.  The  Ger- 
mans need  literary  conscience  to  reprove  them 
for  all  their  awkward  and  involved  phrases,  that 
their  souls  may  know  how  guilty  they  are  in  ig- 
noring their  readers'  rights.  The  quoted  sentence 
was  evidently  written  without  attention  to  the 
forms  of  expression.  It  never  occurred  to  the 
author  that  aught  was  due  the  reader.  His  mean- 
ing cannot  be  had  except  by  an  effort.  It  is  ill- 
mannered  to  give  others  so  much  tiouble,  when  a 
little  pains  on  one's  own  part  miRlit  save  it.  A 
cultivated  Frenchman  would  be  incapable  of  such 
a  rudeness.  The  pith  of  the  evil  is  the  indiffei^ 
ence  of  the  German  author  as  to  how  he  writes  : 
he  feels  no  inward  necessity  of  having  a  good 
style,  and  is  inclined  to  despise  the  French  quali- 
ties of  grace  and  lucidity. 

Perhaps  reiterated  complaints  will  stimulate  im- 
provement. May  it  be  brought  about  that  the  few 
good  writers  among  German  eavante  will  have 
soon  many  imitators.  It  is,  to  be  sure,  more 
trouble  to  write  well  than  to  write  ill.  We  aU 
have  facilities  for  bad  logic,  bungling  rhetoric,  and 
poor  composition;  but  these  undesirable  gifts 
ought  not  to  excuse  us  from  striving  after  their 
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oppoeites.  We  cannot  admit,  therefore,  that  Ger- 
mans are  to  be  pardoned  for  not  trying  to  present 
their  many  and  valuable  discoveries  in  articles 
well  arranged  and  in  language  well  chosen.  It 
may  be,  however,  that  this  will  not  come  about 
until  a  set  of  leaders  shall  have  established  the 
•  folk-mode '  of  good  writing.  M. 


THE  HEALTH  OF  NEW  YORK   DURING 

NOVEMBER, 

The  total  number  of  deaths  which  occurred  in 
New  York  City  during  the  month  was  3,076,  an 
increase  of  99  over  the  previous  month :  1,290  of 
these  deaths  were  of  children  under  five  years  of 
age.  The  decline  in  the  mortality  due  to  dlar- 
rhoeal  diseases  is  very  marked,  being  bat  87  as 
compared  with  234  in  October.  The  deadly  influ- 
ence of  the  oppressive  heat  of  our  midsummers 
is  nowhere  better  illustrated  than  when  we  com- 
pare the  deaths  from  these  diseases  in  July  and  in 
November.  In  the  former  month  no  less  than 
1,382  persons  are  recorded  as  having  died  from 
this  cause,  while  in  the  latter  but  87  succumbed 
to  affections  of  the  bowels.  From  consumption 
459  persons  died,  an  increase  of  27  over  October. 
Diphtheria,  which  began  in  October  to  figure 
more  prominently  as  a  mortality  factor,  has  not 
yet  relaxed  its  bold,  and  is  chargeable  with  188 
deaths,  28  more  than  in  the  previous  month.  The 
deaths  from  scarlet-fever  were  only  23,  practically 
the  same  as  in  October,  the  difference  being  but 
5.  Measles  is  now  very  prevalent  in  New  York, 
and  is  assuming  such  proporlions  as  a  cause  of 
death,  that  we  shall  in  the  future  include  it  in 
our  chart.  Small-pox  is  still  absent  from  the 
city, — a  fact  which  reflects  great  credit  upon 
the  health  department,  for,  with  its  prevalence  in 
Brooklyn,  it  seemed  almost  impossible  for  New 
York  to  escape  without  becoming  infected  to  a 
slight  degree  at  least. 

The  meteorology  of  the  month  has  not  been 
characterized  by  any  great  variations  from  the 
normal  or  averaige,  either  as  to  temperature  or 
rainfall.  The  maximum  temperature  was  71**  F., 
at  3  P.M.  of  the  2d,  the  average  for  ten  years  being 
67.9°  F.  :  the  minimum  was  27°  F.,  at  5  a.m.  of 
the  27th,  somewhat  above  the  average  of  the  past 
decade,  which  was  22.2°  F.  The  rainfall  for  the 
month  was  4.42  inches,  0.25  of  an  inch  more  than 
in  October.  The  November  average  for  ten  years 
is  3.19  inches. 


The  Fortnightly  review  is  to  begin  in  its  Jan- 
uary issue  the  publication  of  a  series  of  unsigned 
articles  on  '  The  present  political  situation  in 
Europe.'  It  is  expected  that  these  articles  wiU 
be  very  important,  and  attract  much  attention. 


A  SKETCH  OF  THE  GREAT  SERPENT 

MOUND. 

AocEFTiNGan  invitation  from  Dr.  Cyrus  Thomas 
to  accompany  him  on  a  visit  to  a  number  of  the 
ancient  monuments  of  southern  Ohio,  I  bad  the 
long-wished-for    opportunity  of   examining  the 
great  Serpent  Mound.    This  work  is  situated  in 
the  northern  part  of  Adams  county,  somewhat 
remote  from  frequented  routes    of   travel,   and 
hence  rarely  visited  by  people  from  a  distance. 
Several  accounts  have  been  published,  however, 
the  first  in  the  classic  work  of  Squier  and  Davis, 
and  subsequent  ones  by  McLean,  Putnam,  Allen, 
and  others.    The  map  given  in  the  first-mentioned 
work  conveys,  as  far  as  it  goes,  a  fair  idea  of  the 
extraordinary  structure,  but  is  characterized  by 
remarkable  omissions.    Some  of  the  more  decided 
shortcomings  have  been  pointed  out  by  recent 
writers,  who  have,  in  their  turn,  fallen  into  the 
opposite  error  of  over-elaboration.     I  venture  to 
present  a  few  notes  and  observations  which  will 
assist  in  enabling  those  who   cannot   visit  the 
locality,  in  gaining  a  clear  conception  of  the  work 
and  its  surroundings.    The  valley  of  Brush  Creek 
is  bordered  by  an    extremely  rugged    country, 
abounding  in  high  hills  which  reach  an  elevation 
of  perhaps  six  hundred  feet  above  the  bed  of  the 
creek.    Entering  from  the  north,  we  skirt  the 
eastern  rim  of  the  valley,  and  descend  at  Lovett's 
farm  upon  the  subordinate  levels  that  border  the 
stream.    Leaving  the  road  and  crossing  the  fields, 
with  the  Lovett  dwelling  on  the   right  and  a 
small  circular  mound  on  the  left,  we  reach  the 
brink  of  a  steep  cliff  which  descends  about  one 
hundred  feet  to  the  stream  bed.     Turning  our 
faces  up  stream,  we  find  ourselves  at  the  insertion 
of  a  long,  narrow  spur,  described  as  '  crescent- 
shaped,'  which  holds  its  level  to  the  extreme  point, 
and  slopes  abruptly  to  the  brink  of  the  cliffs  at  the 
left,  and  rounds  off  more  gently  into  the  deep 
gulch  at  the  right.    This  spur  narrows  up  farther 
on,   and  terminates    in   an   abrupt  promontory, 
around  the  base  of  which  a  small  branch  from  the 
gulch  at  the  right  turns,  and  crosses  the  strip  of 
alluvial  bottom  to  the  creek.    Along  the  rounded 
grassy  crest  of  this  ridge  we  can  detect  the  ob- 
scure serpentine  coils  of  the  earthwork,  and  de- 
scending a  little  to  the  left,  and  almost  to  the 
brink  of  the  cliff,  we  reach  the  tail  of  the  serpent. 
Beginning  with  a  small  pit  at  the  terminal  point, 
we  follow  the  unfolding  coil  for  two  full  turns, 
and  then  advance  along  the  body  to  its  highest 
point  upon  the  ridge.    The  curves  are  strong  and 
even,  and  the  body  increases  gradually  in  height 
and  width  as  we  advance.    Upon  the  crest  of  the 
ridge  we  find  ourselves  at  the  beginning  of  three 
great  double  folds.    Following  these,  we  descend 
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into  a  slight  eag  in  tbe  ridRe,  caused  'bj  the  en- 
croacbnieDt  of  oppoeinK  drainage,  and  aaceiid 
a^iD  Blightl;  to  a  point  where  Ihe  body  straight- 
ens out  along  the  ridge.  Beyond  thia  we  reach 
the  curious  enlargement  with  its  triangular  and 
oval  enclosures.  Here  the  bixiy  embankment  is 
divided  into  two  parta.  which  respectively  pass 
to  the  right  and  left  of  the  enclosures.  At  tbe 
sides  Ihey  descend  sli(;btiy  upon  the  slopes  of  the 
ridge,  and  at  the  widest  part  of  the  oval  are  some- 
what obecure  on  account  either  of  original  con- 
formation or  of  subsequent  erosion.  Beyond  these 
breaks  they  continue,  closing  entirely  around  the 


body  of  tbe  serpent,  and  the  peculiar  feattires  of 
the  enlarged  portion,  are  all  distinctly  traceable, 
as  shown  approximately  in  the  accompanying 
map,  and  leave  no  doubt  in  the  mind  aa  to  their 
artificial  character.  The  work  was  carefully  laid 
out  and  neatly  executed,  and,  reduced  as  it  now 
is,  it  is  of  a  most  stable  nature.  The  earth  em- 
ployed is  extremely  compact ;  and  the  elevation 
of  the  body  is  so  slight,  as  compared  with  its 
width,  that  time,  unassisted  by  the  plough,  pro- 
duces but  little  change.  The  beigbt  rarely  reaches 
three  feet,  and  the  width  at  the  base  is  in  many 
parts  fifteen  feet  or  more. 


oval  embankment  within.  From  the  point  of 
junction  the  body  continues  for  a  short  distance, 
peihaps  forty  feet,  and  then  terminatee  in  a 
rounded  and  slightly  widened  point,  This  ter- 
minal elevation  is  eatirely  omitted  by  Squier  and 
Davis,  but  is  noticed  by  more  recent  writers ; 
and,  on  account  of  ihe  supposed  presence  of  ob- 
scure auijliary  ridgee  of  earth  extending  down 
the  slopes  Xo  the  right  and  left,  it  is  likened  to  the 
body  of  a  frog  by  Mr.  McLean.  These  auxiliary 
ridges,  and  the  minor  appended  features  recog- 
nized by  Squier  and  Davis  and  by  some  recent 
visitors,  are  too  obscure  to  be  identified  with  abeo- 
lute  certainty,  and  I  consider  it  unsafe  to  intro- 
duce them  into  my  illustration ;  but  the  entire 


The  topography  of  the  outer  end  of  tbe  promon- 
tory is  somewhat  peculiar,  and  needs  to  be  briefly 
described.  Tbe  extreme  point  is  about  thirty  feet 
beyond  the  end  of  the  artificial  embankment,  and 
is  slightly  cleft  in  the  middle.  The  right-hand 
portion  has  no  exposure  of  rock,  and  descends  in 
a  narrow,  rounded  spur  to  the  rivulet  at  ila  exit 
from  the  gulch.  The  left-hand  point  is  a  naked 
shelf  of  rock  a  little  to  the  left  of  the  direct  con- 
tinuation of  the  earthwork,  and  some  ten  feet  be- 
low its  terminal  point.  It  is  rounded  at  Ihe  mar- 
gin, and  perhaps  twenty-five  feet  wide. 

Descending  upon  this  rock,  we  are  npon  the 
brink  of  a  slightly  overhanging  ledge  compoeed 
of  rather  compact,  nearly  horizontal  beds  of  lime- 
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Bbtne.  Theoutliae  is  curved,  and  presenU  t,  num- 
ber of  racircling  ledges  marking  the  tbicknese  of 
the  firmer  strata.  The  rock  immediate Ij  beoeath 
is  massive  and  coBise-f;rained,  and,  from  rapid 
disint^ration,  has  receded  a  number  of  feet,  and 
exhibits  a  tendenc;  to  weather  into  <?avee.  The 
entire  exposure  of  rock  at  the  point  is  perhaps 
foTtjr  feet  in  height.  Beneath  this  a  talus  slope 
-some  thirty  or  forty  feet  in  height,  and  covered 
with  bushes,  extends  to  the  creek  bottom.  De- 
scending the  bluft  at  the  left  of  the  point,  and 
crossing  tbe  belt  of  bottom  land,  we  get  a  compre- 
hensive idea  of  the  promontory.  In  the  sketch 
presented  herewith,  the  numerous  forest-treee  and 
all  undergrowth  are  omitted.  It  will  be  seen  that 
from  the  point  the  espoetire  of  rock  extends  back 
along  the  creek,  descending  slightly  and  soon  dis- 
appearing, pave  where  occasional  mosses  project 
through  the  rounded  slopes.     The  minute  figure 


that  the  terminal  portion  is  a  frog,  as  suggested  by 
McLean.  It  would  not  seem  unreasonable  tliat 
the  former  feature  should  be  simply  tbe  i-ye  of  the 
effigy  ;  but  we  have  annther  explanation  more  in 
accord,  perhaps,  witli  the  analogies  of  native 
ceremonial  sri.  The  heart,  which  represents  tbe 
life,  is  made  a  pniRiinent  feature  in  all  supet- 
stitious  delineations  of  living  creatures,  as  shown 
by  a  multitude  of  examples.  When  we  restore 
the  neck  and  head  of  the  reptile,  omitted  by 
Squier  and  Davis  and  misinterpreted  by  others, 
the  strange  oval  takes  the  position  of  the  heart, 
and  in  all  probability  marks  the  site  of  tbe  cere- 
monies that  must  have  been  connected  with  this 
work.  Tliis  leads  to  a  consideration  of  the  proper 
identification  of  tbe  head  of  the  effigy,  and  Ibe 
relations  of  the  natural  to  the  artificial  features 
of  the  site.  From  the  point  of  view  of  my  second 
illustration, 'we  have  a  comprehenfiive  view  of  the 
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of  a  man  is  intended  to  indicate  approximateljr 
tbe  termination  of  the  artificial  embankment. 

I  wish  now  to  call  attention  to  a  few  points 
bearing  upon  the  origin  and  rigniHcance  of  the 
work  and  its  possible  relations  to  the  topography 
of  the  sit«.  The  use  of  the  serpent  by  onr  abo- 
riginal races  has  been  well-nigh  universal,  so  that 
we  need  not  hesitate  to  clam  this  specimen  with 
other  products  of  their  religion,  and  we  should 
naturally  expect  to  find  tbe  counterpart  of  each 
feature  in  other  repreeentations,  ancient  and  mod- 
Host  of  the  attempts  to  throw  light  upon  the 
more  extraordinary  features  of  the  work  have 
been  made  through  the  medium  of  oriental  philos- 
ophy ;  but  it  is  manifestly  wrong  to  go  thus  out 
of  our  way  to  seek  a  symbolism  for  tbe  oval  en- 
closure, as  do  Sqoier  and  Davis,  wbo  liken  it  to 
the  symbolic  egg  of  old-world  philosophy ;  nor 
need  we  make  a  aerions  eBtnt  to  combat  the  idea 


serpent  ridge.  Having  the  idea  of  a  great  serpent 
in  the  mind,  one  ia  at  once  struck  with  the  re- 
markable contour  of  the  bluff,  and  especially  of 
the  exposure  of  rock,  which  readily  assumes  the 
appearance  of  a  colossal  reptile  lifting  its  front 
from  the  bed  of  the  stream.  Tbe  head  is  the 
pojnt  of  rock,  the  dark  lip-like  edge  is  the  muczle, 
the  light-colored  under  side  fs  the  white  neck,  tbe 
caves  are  the  eyt-s,  and  the  projecting  masMs  to 
the  right  are  the  protruding  coils  of  the  body. 
The  varying  effects  of  ligbt  must  greatly  increase 
the  vividness  of  the  impressions,  and  nothing 
would  be  more  natural  than  that  the  Sylvan 
prophet,  secluding  himself  In  this  retired  part  of 
the  wilderness,  should  recognice  this  likeness,  and 
Should  at  once  regard  the  promontory  as  a  great 
manilo.  His  people  would  be  led  to  regard  it  as 
such,  and  the  celebration  of  feasts  upon  the  point 
would  readily  follow.  With  a  mound-building 
people,  (bis  would  result  in  the  erection  of  suit- 
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able  enoloeures  and  in  the  elaboration  of  the  form 
of  the  reptile,  that  it  might  be  the  more  real. 
The  natural  and  the  artitieial  features  must  aU 
have  related  to  one  and  the  same  conception.  The 
point  of  naked  rock  was  probably  at  first  and 
always  recofi^nized  as  the  head  of  both  the  natural 
and  the  modified  body.  It  was  to  the  Indian  the 
real  head  of  the  great  serpent  manito. 

W.  H.  Holmes. 


NOTES  AND   NEWS. 


On  the  8th  of  December,  at  Victoria,  British 
Columbia,  died  Dr.  W.  F.  Tolmie,  known  to  eth- 
nologists for  his  contributloDS  to  the  history  and 
linguistics  of  the  native  races  of  the  west  coast. 
Dr.  Tolmie  was  bom  in  Scotland,  but  had  been 
resident  on  the  west  coast  since  1833,  at  first  as 
medical  officer  to  the  Hudson's  Bay  company's 
port  of  Fort  Vancouver  on  the  Columbia  River, 
but  afterwards  becoming  a  chief  factor  in  the 
company's  service,  from  which  he  retired  in  1870. 
During  the  Indian  war  in  the  Oregon  territory  in 
1855-56,  his  knowledge  of  the  language  and  in- 
fluence among  the  Indians  enabled  him  to  render 
efficient  service  in  pacifying  them.  Dr.  Tolmie 
dated  his  interest  in  ethnological  matters  from  his 
contact  with  Mr.  Horatio  Hale,  who  visited  the 
west  coast  as  ethnologist  to  the  Wilkes  exploring 
expedition.  He  afterwards  transmitted  vocabu- 
laries of  a  number  of  the  tribes  to  Dr.  ScoulSz 
and  to  Mr.  George  Gibbs,  some  of  which  have 
been  published  in  *  Contributions  to  American 
ethnology.'  In  1884  he  publislied,  in  conjunction 
with  Dr.  G.  M.  Dawson,  a  nearly  complete  series 
of  short  vocabularies  of  the  principal  languages 
met  with  in  British  Columbia,  and  his  name  is  to 
be  found  frequently  quoted  as  an  authority  on  the 
history  of  the  north-west  coast  and  its  ethnology 
in  the  works  of  Bancroft  and  other  authors.  He 
was  at  all  times  ready  to  place  his  extensive  and 
accurate  knowledge  on  these  subjects  freely  at 
the  disposal  of  inquirers. 

—  The  financial  position  of  the  American  geo- 
graphical society  has  been  greatly  improved  in 
the  past  two  years  by  the  lease  and  possible  sale 
of  a  portion  of  its  real  estate  upon  very  remuner- 
ative terms.  Upon  the  completion  of  this  sale, 
and  upon  the  sale  of  the  building  in  Twenty- 
ninth  Street  now  occupied  by  the  society,  the 
council  have  in  mind  the  erection  of  a  large 
building  which  will  be  an  ornament  to  the  city, 
and  more  suited  to  the  growing  needs  of  the 
society,  —  a  building  which  will  be  fire-proof,  to 
furnish  the  society  with  a  safe  and  proper  place 
in  which  to  preserve  its  constantly  increasing 
collection  of  valuable  books  and  maps.    The  erec- 


tion and  furnishing  of  this  building  will  neces- 
sarily entail  increased  expenditures,  to  provide 
for  which,  without  burdening  the  present  mem- 
bers, the  council  suggests  that  the  number  of 
fellows  be  largely  increased.  If  each  member 
will  interest  himself  in  this  respect,  the  member- 
ship will  be  largely  increased,  and  the  amount 
which  it  is  estimated  the  society  will  annually 
need  in  its  new  building  will  be  the  more  readily 
attained. 

—  The  English  do  not  propose  to  permit  the 
statue  of  Liberty  in  New  York  harbor  to  rank  as 
the  biggest  on  record,  without  a  contest.  The 
Illustrated  London  news  comes  forward  with  a 
description  of  the  colossal  statues  of  Bamian, 
together  with  measurements  and  illustrations. 
Travellers,  oriental  and  occidental,  have  spoken 
of  these  statues  from  time  to  time,  but  accurate 
measurements  of  them  were  first  made  by  the 
surveyors  who  were  attached  to  the  Afghan 
boundary  commission.  Bamian,  where  these 
statues  are,  is  on  the  road  from  Cabul  to  Balkh, 
where  it  crosses  the  Paropamismus  range.  The 
elevation  is  about  8,500  feet  above  sea-level.  There 
are  five  statues,  three  of  them,  including  the 
largest,  being  in  niches,  the  figures  being  formed 
of  the  rock  within  the  niche.  Captain  Tall)ot  of 
the  boundary  commission,  using  a  theodolite, 
found  the  tallest  statue  to  be  173  feet  high,  where- 
as the  statue  of  Liberty  is  only  151^  feet  high. 
Since  Liberty  is  on  a  pedestal,  however,  the  statue 
of  Bamian  must  rank  below  her,  unless  the  Eng- 
lish propose  to  count  its  8,500  feet  elevation  above 
sea-level  as  a  pedestal.  The  Bamian  statues  seem 
to  be  Buddhist  idols  of  great  antiquity,  and  the 
natives  have  a  variety  of  l^ends  concerning 
them. 

—  The  annual  report  of  the  coast  and  geodetic 
survey  was  submitted  to  congress  recently.  The 
report  states  that  the  demands  upon  the  survey 
have  been  not  only  for  accurate  charts  of  the  sea- 
coast,  but  also  for  correct  data  upon  which  the 
several  states  can  base  maps  of  the  entire  territory. 
During  the  past  year,  due  consideration  has  been 
paid  to  immediate  and  pressing  demands  for  re- 
surveys  of  important  harbors  and  highways  of 
commerce,  and  special  care  was  taken  to  give 
wide  publicity  to  discoveries  of  dangers  to  navi- 
gation. Hydrographic  surveys  were  prosecuted 
off  the  coasts  or  in  the  waters  of  fifteen  states  and 
two  territories.  Important  Investigations  in  ter- 
restrial magnetism,  physical  hydrography,  and 
geographical  history,  have  been  made.  The  ag- 
gregate of  estimates  for  the  next  fiscal  year 
($560,765)  is  considerably  larger  than  the  appro- 
priation for  the  current  year,  but  is  less  than  the 
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average  appropriation  for  many  years  past.  The 
report  also  speaks  of  the  advance  toward  com- 
pletion of  the  resurvey  of  New  York  bay  and 
harbor,  to  the  studies  of  ice  formation  and  move- 
ment in  Delaware  river  and  bay,  to  the  observa- 
tion of  currents  in  the  Qulf  Stream,  and  to  the 
near  approach  of  the  transcontinental  triangula- 
tions,  which  wiU  form  a  geodetic  connection 
between  the  work  on  the  Atlantic  and  that  on 
the  Pacific. 

—  The  remarkable  regularity  in  the  recurrence 
of  climatic  conditions,  as  well  as  the  small  varia- 
tion in  the  weather  on  a  subtropical  island,  is 
illustrated  in  the  following^  table  of  maximum  and 
minimum  temperatures  in  the  summer  months 
of  1885  and  1880,  at  Nassau,  Bahamas,  clipped 
from  a  paper  published  there. 


Mouth. 


May 

Jane 

July 

August 

September 


TlXPIKATURES,  FAURINHIIT. 

Maximum.  |  Minimum. 

1K»V.        >       1C86.  18R&        I       1888. 


85« 

88 

87V 


H5« 
87 

88 '4 
87>i, 
86 


«7>tf« 
71^ 

78X 
78^ 


87^* 
78 
76itf 
78 

7»)tf 


Thunder-storms  seem  unpleasantly  frequent.  In 
1885  there  was  lightning  with  rain  every  two  days 
from  May  to  September,  with  a  violent  storm 
about  once  a  week :  in  1886,  lightning  and  rain 
were  as  frequent,  but  severe  storms  were  reduced 
to  only  once  a  fortnight.  The  general  absence 
of  lightning-rods  makes  these  storms  a  rather 
dangeroud  element  in  the  summer  weather  of 
Nassau. 

—  An  interesting  case  is  reported  to  have  oc- 
curred at  Ritfing  Sun,  Ind.  According  to  the 
accounts,  a  man  named  Seward,  a  farm-laborer, 
aged  twenty* eight  years,  became  sick  about  six 
monthH  ago.  At  first  there  was  nothing  especially 
noteworthy  about  his  sickness  except  that  he  was 
easily  tire<l.  Although  a  man  of  unusual  strength, 
two  hours  of  labor  completely  prostrated  him. 
This  increased,  until,  after  two  months,  he  was 
totally  unfit  for  work,  and  at  the  same  time  his 
skin  became  chanKCMl  in  color,  in  health  a  blonde, 
with  gray  eyes,  his  face  l)ecame  ash-color,  and 
then  tlarker  and  darker,  until,  at  the  time  of  his 
death,  it  was  like  th«it  of  a  negro.  Tlie  neck, 
shoulders,  hands,  fore-arms,  and  afterwards  other 
portions  of  the  Ixxly,  l)ecame  similarly  affected. 
The  disejise  above  refer re<l  to  was  undoubtedly 
what  is  known  as  Addison*s  disease.     In  1855  Dr. 


Thomas  Addison  first  described  it.  He  regarded 
it  as  connected  with  disease  of  the  supra-renal 
capsules,  and  since  his  day  there  has  been  but 
little  more  learned  about  its  causation  than  Addi- 
son himself  knew.  The  deposit  of  pigment  in 
the  lowest  layers  of  the  epithelium  is  the  outward 
manifestation  of  the  affection,  though  why  it 
should  be  so  deposited  is  not  known.  The  disease 
occurs  in  adult  life,  very  seldom  in  childhood  or 
in  old  age.  Males  and  laborers  are  usually  the 
patients.  Although  it  may  last  for  many  ye,ars, 
it  is  almost  invariably  fatal.  Dr.  Qreenhow  has 
devoted  especial  attention  to  this  disease,  and 
treats  of  it  in  the  *Croonian  lectures  on  Addison's 
disease,*  published  in  the  Lancet  in  1875.  In  vol. 
iii.  of  '  System  of  medicine  by  American  authors.* 
is  an  article  on  the  subject,  written  by  Professor 
Osier,  to  which  we  would  refer  those  who  desire 
more  particulars  of  this  remarkable  disease. 

—  The  next  number  of  the  Proceedings  of  the 
American  society  for  psychical  research  is  to  be 
issued  as  soon  as  sufficient  material  is  collected. 
The  council  is  anxious  to  obtam,  so  far  as  may  be 
possible,  the  coo|>eration  of  all  members  and  as- 
sociate members  of  the  society,  in  the  preparation 
of  this  number.  All  members  are  therefore  ear- 
nestly requested  to  report  any  experiences  or  ot>- 
servations  which  they  may  have  collected  on  any 
subjects  falling  within  the  range  of  the  society*s 
work.  Edw.  0.  Qardiner,  12  Otis  Place,  Boston, 
Mass.,  is  the  secretary. 

—  A  curious  feature  of  the  weather,  described 
in  the  Ohio  meteorological  bureau  report  for  Se])- 
tember  last,  is  the  damage  caused  by  the  light- 
ning in  a  violent  storm  on  the  2dd  of  the  month. 
The  rain  was  very  heavy  at  certain  stations,  Sid- 
ney reporting  5.57  inches  in  twenty-four  hours. 
At  New  Bremen  the  storm  k)egan  at  8  p.m.  on  the 
22d,  with  high  wind  and  hail-stones.  From  2  to 
8  A.M.  on  the  next  morning  there  wa^  a  continu- 
ous blaze  of  lightning.  As  the  storm  moved  east- 
ward, it  entered  a  region  of  oil-wells,  where  der- 
ricks and  tanks  were  struck,  and  large  quantities 
of  oil  set  on  fire.  At  Lima  the  lightning  struck  a 
derrick,  and  ran  thence  by  a  pipe-line  to  a  tank 
thirty  rods  distant,  where  it  fired  a  thousand  bar- 
rels of  oil.  Old  oil-men  said  they  had  never  ex- 
perienced such  storms  in  the  Pennsylvania  oil- 
field;), and  were  anxious  to  knov^*  if  they  were 
comraoh  in  Ohio.  The  Ohio  monthly  re|)ort  now 
occupies  fifty-eight  pages,  and  presents  the  rec- 
ords of  thirty -seven  stations  in  much  detail. 

—  The  northern  portion  of  the  Sierra  Nevada, 
as  recently  summarized  by  Diller  in  bulletin  83  of 
the  U.  S.  geological  survey,  may  be  briefly  de- 
scribed as  an  old  lowland  made  up  of  granite 
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and  tilted  and  folded  slates,  worn  down  smooth, 
close  to  its  base  level  of  erosion,  and  then  recently 
unevenly  elevated  in  three  great  blocks.  Every 
block  is  slightly  tilted  to  the  westward,  and  sepa- 
rated from  its  neighbor  by  a  fault  with  bold  face, 
falling  steeply  to  the  east.  Longitudinal  valleys 
lately  occupied  by  lakes  lie  between  the  eastern 
face  of  one  block  and  the  long  western  slope  of 
the  next.  During  and  since  the  uplift,  streams 
flowing  westward  down  the  longer  slopes  have 
cut  deep  cations.  The  date  of  the  faulting  is  in 
great  part  later  than  the  lavas  of  Lassen's  Peak 
and  thereabouts,  and  it  is  at  least  very  likely  that 
the  dislocation  is  still  in  progress.  The  limestone 
beds  of  the  region  are  considered  of  carboniferous 
age  by  previous  observers,  but  a  large  portion 
of  the  auriferous  slate  series  is  thought  to  be  of 
older  origin. 

—  A  recent  supplement  (No.  83)  to  Petermann's 
Mittheilungen  contains  an  elaborate  account  by 
Dr.  Bemdt,  of  the  effects  of  the  foehn  —  the  hot, 
dry  wind  of  the  Swiss  valleys  —  on  organic  and 
inorganic  nature.  The  memoir  is  prefaced  by  a 
good  description  of  the  wind  itself  :  it  is  illustrated 
by  a  map  showing  the  valleys,  south  as  well  as 
north  of  the  divide,  that  are  most  frequented  by  it, 
and  also  by  two  weather-charts  for  the  foehn  of 
Feb.  20,  1879,  demonstrating  its  relation  to  a  cy- 
clonic area  of  low  pressure  that  crossed  Europe 
from  France  over  central  Germany  on  that  day. 
The  body  of  the  work  is  concerned  with  the  action 
of  the  foehn  on  the  mountain  snow,  and  the  floods 
thereby  produced  in  the  valleys,  with  its  relation 
to  rock-weathering  and  consequently  to  topog- 
raphy, and  to  its  effects  on  plants,  animals,  and 
men.  The  danger  of  village  flres  is  great  during 
the  prevalence  of  tlie  hot  wind,  and  extra  watch- 
men are  employed  then.  After  the  town  of  Glarus 
was  thus  burned  in  1861,  even  smoking  was  pro- 
hibited outdoors  and  in  the  public  streets  during 
the  blowing  of  the  foehn. 

—  Dr.  Forel,  the  distinguished  Swiss  entomolo- 
gist, has  recently  published  an  account  of  experi- 
ments designed  to  ascertain  whether  the  percep- 
tion of  the  ultra-violet  rays  of  the  spectrum  by 
ants  took  place  by  means  of  their  eyes,  or  as  a 
photo-chemical  action  on  the  skin.  By  varnishing 
the  eyes  of  some  ants,  it  became  evident  that  the 
main  impression  was  a  visual  one :  such  ants  did 
not  exhibit  the  preference  for  darkness  above 
ultra-violet  light  which  normal  ants  showed.  This 
does  not  absolutely  exclude  any  action  on  the 
skin,  but  makes  it  improbable.  It  is  interesting 
to  note  that  the  blind  are  unable  to  judge  of  the 
amount  of  light  in  a  room  if  care  is  taken  to  ex- 
clude the  effects  of  heat  and  other  indications. 


—  The  college  building  io  Charleston  was  ao 
much  injured  by  the  recent  earthquake  that  tbey 
have  been  obliged  to  puU  down  entirely  the  two 
wings,  equivalent  to  nearly  half  the  space  occu- 
pied by  the  whole  buUding.     Half  of  the  speci- 
mens in  the  museum  of  natural  history,  and  all 
the  physical  and  chemical  apparatus,  have  been 
removed,  and  crowded  into  the  remaining  por- 
tion, which  has  also  to  serve  for  lecture  and  reci- 
tation rooms.     The  private  library  and  collection 
of  MoUusca  and  Crustacea  belonging  to  Prof.  L. 
R.  Gibbes,  and  probably  the  most  valuable  in  the 
south,  were  also  in  one  of  the  wings,  and  of 
course  had  to  be  removed.     Our  naturalists  wHl 
have  great  sympathy  %or  those  upon  whom  this 
unlooked-for  labor  has  fallen,  but  will  be  glad 
that  the  collections  are  uninjured. 

—  A  very  interesting  communication  to  the 
Medical  news  has  been  made  by  Dr.  F.  Pteyre 
Porcher  of  Charleston,  on  the  influence  of  the 
recent  earthquake  shocks  in  that  city  upon  the 
health  of  the  inhabitants.  In  addition  to  the 
natural  alarm  and  fright  which  were  quite  uni- 
versal, some  persons  were  attacked  with  nausea 
and  vomiting,  which  recurred  or  persisted  in 
several  cases  for  days.  Two  gentlemen  on  the 
islands  eighty  miles  from  Charleston  bad  their 
eyes  filled  with  tears  not  to  be  repressed,  but  not 
caused  by  alarm,  or  fears  for  their  personal  safety, 
for  the  danger  there  was  not  imminent.  Many 
persons  experienced  decidedly  electrical  distarl>- 
ances,  which  were  repeated  upon  the  sucoesBive 
recurrence  of  the  shocks.  These  were  generally 
tingling,  pricking  sensations,  like  'needles  and 
pins,'  affecting  the  lower  extremities.  One  gentle- 
man was  completely  relieved  of  his  rheumatism ; 
another,  who  for  months  was  nervous,  depressed, 
and  entirely  unable  to  attend  to  business,  regained 
his  former  activity  and  energy.  Several  cases  of 
mental  disturbance,  owing  to  anxiety  and  pro- 
longed loss  of  rest,  some  of  them  persistent, 
occurred  among  Dr.  Porcher's  patients. 

—  We  had  occasion  in  a  recent  number  of  iSct- 
ence  to  refer  to  a  remarkable  case  in  which  the 
breath  of  an  individual,  or  rather  the  eructaticms 
from  his  stomach,  took  fire  when  brought  in  con- 
tact with  a  lighted  match.  This  case,  which  was 
reported  in  the  Medical  record,  has  called  forth 
communications  from  physicians  by  which  it 
would  appear  that  the  phenomenon  is  not  such 
a  rare  one  as  was  at  first  supposed.  In  one  case 
of  disordered  digestion  the  patient  emitted  in- 
flammable gas  from  the  mouth,  which,  upon 
analysis,  was  found  to  be  largely  composed  of 
marsh  gas.  In  another  case  the  gas  was  sul- 
phuretted hydrogen.    A  case  is  reported  in  the 
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British  medical  journal,  in  which,  whUe  blowing 
out  a  match,  the  patient's  breath  caught  fire  with 
a  noise  like  the  report  of  a  pistol,  which  was  loud 
enough  to  awaken  hid  wife.  One  evening,  while 
a  c<xifirnied  dyspeptic  was  lighting  his  pipe,  an 
eructation  of  gas  from  his  stomach  occurred,  and 
the  ignite<i  gas  burned  his  mustache  and  lips. 
In  Ewald*8  book  on  indigestion,  the  analysis  of 
the  gas  in  one  of  these  cases  was,  carbonic  acid, 
20.57;  hydrogen.  20.57;  carburetted  hydrogen, 
10.75 ;  oxygen,  6.72 :  nitrogen,  41.88 ;  sulphuret- 
ted hydrogen,  a  trace.  The  origin  of  these  gases 
is  undoubtedly  the  undigested  food,  which  in 
these  cases  undergoes  decomposition. 

-—  Dr.  Gilles  de  la  Tourette  finds  that  the  aver- 
age step  of  men  is  twenty-dve  inches ;  for  women, 
twenty  inches.  The  step  with  the  right  foot  is 
somewhat  longer  than  that  with  the  left.  The 
feet  are  separated  laterally  in  walking  about  four 
and  one-half  inches  in  men,  and  five  in  women. 


LETTERS  TO  THE  EDITOR. 

*0*CorresiKmdenU  art  rtqueaied  tobe  om  bri^  a$  po9»ibU,    TKs 
writer' B  name  U  in  all  eoMtt  required  tu  proctfofoood/aUh, 

Cremona's  Projective  geometry. 

YouB  review  of  this  work  does  scant  justice,  I  think, 
to"one  of  the  most  valuable  text-books  recently  pub- 
lished. We  have  a  multitude  of  elementary  books  in 
all  branches  of  Hcieuce :  but  why  most  of  them  are 
printed,  there  seems  to  be  no  reason,  unless  it  be  the 
reason  why  cheap  razors  are  made.  For  my  own 
part,  I  am  thankful  when  we  get  a  book  such  as  Pro- 
fessor  Cremona  huH  given  us,  —  a  book  so  well  de- 
signed to  give  the  student  more  general  views  of 
geometry.  Asaph  Hall. 

Washington,  D.C,  Dec  28. 


Pleuro-pneumonia. 

Referring  to  Mr.  Butler'H  communication  and  your 
editorial  remarks  on  p.  587,  it  may  be  of  interest  to 
put  on  record  the  fact  that  horses  have  suffered  ([uite 
extensively,  particularly  in  Indiana  and  Missouri, 
from  what  Dr.  Salmon  has  decided  to  tie  venuicular 
or  venninouH  bronchitis.  He  has  fully  treate<l  of  this 
disease,  and  illuHtrat4*d  the  Strongyli  which  induce  it 
in  calveH  and  lamlm,  in  the  veterinary  part  of  the 
'Agricultural  report  for  1885.*  That  ])r(Nlucing  the 
diHfaof  in  horHen  seems  to  l>e  Btrongylus  iiiicrurus 
nu';)Ks,  which  is  carefully  figured  on  plate  V., 
and  descrilH'd  on  p.  557.  It  is  an  elongate,  thread- 
like  worm  from  an  inch  and  a  half  to  two  inches 
in  length;  and  the  jioint  that  I  wish  to  put 
on  record  is  that  these  Strongyli  have  very 
generally  been  HU{)iK>8ed  to  have  some  connec- 
tion with  the  narrow  elongate  eggs  of  Orchelimum 
glaberrimum.  The  eggs  of  this  species  are  inserted 
in  the  pith  of  a  numl>er  of  different  plants,  and  are 
particularly  abundant  in  stalks  of  com.tassels.  The 
punctures  were  figured  in  my  *  Fifth  rep>ort  on  the 
insects  of  Missouri/  and  again  referred  to  in  bulletin 


6,  n.  S.  fish  commission  The  bronchial  disease 
which  has  been  so  prevalent  and  fatal  to  horses  has 
been  quite  generally  associated  with  these  eggs,  the 
supposition  neing  that  the  horses  became  disc^uMd 
by  eating  the  com  tassels  and  stalks.  The  Orcheli- 
mum  eggs  have  been  received  from  about  a  dozen 
different  correspondents,  all  of  them  independently 
making  the  same  suggestion  as  to  their  connection 
with  the  bronchial  worms,  a  rather  remarkable  in- 
stance of  a  prevalent  and  popular  error  arising  from 
an  imperfect  knowledge  of  natural  science. 

C.  V.  RiusT. 
Washington,  D.C,  Dec.  87. 


Stereoscopic  Tision. 

I  would  like  to  inquire  of  the  readers  of  Science  if 
it  is  generally  known  to  be  possible  —  and  if,  indeed, 
it  is  possible  to  all  persons  —  to  obtain  a  complete 
stereoscopic  effect  in  viewing  a  tingle  picture,  and 
without  a  glass  or  other  instrumental  aid. 

I  have  for  several  years  been  in  the  habit  of  prao- 
tising  a  method  in  looking  at  photographs  or  good 
engravings,  which,  with  me,  makes  tne  illusion  per- 
fect, and  the  objects  pictured  seem  to  stand  out  in 
full  relief  like  the  real  objects. 

In  consists  simply  in  entirely  closing  one  eye,  and 
shutting  the  other  as  nearly  as  possible,  while  admit- 
ting just  sufficient  light  to  afford  a  distinct,  or  at  first 
rather  dim,  view  of  Uie  picture.  It  is  necessary  first, 
however,  to  see  that  the  picture  is  placed  in  a  light 
corresponding  as  accurately  as  possible  in  direction 
with  that  in  which  the  objects  are  represented  in  the 
picture  :  for  example,  if  the  scene  is  shown  as  lighted 
from  the  left,  let  the  picture  be  so  held  that  the  actual 
illumination  is  from  the  left,  and  exactly  at  the  same 
angle.  An  incongruity  in  this  respect  will  spoil  the  re- 
sult entirely.  A  httle  time  is  usually  required  to  realisee 
the  full  effect,  and  probably  many  persons  unaccus- 
tomed to  the  experiment  will  need  to  exercise  more 
patience  at  first  than  after  some  practice. 

It  is  found,  too,  that  a  picture  presenting  strong 
lights  and  shades,  as  of  photographs  of  objects  in 
the  direct  sunlight,  or  engravings  of  the  same  char- 
acter, produces  the  effect  most  readily.  Take,  for 
exam])le,  the  engravings  representing  highly  magni- 
fied views  of  the  scenery  on  the  surface  of  the  moon, 
such  as  those  illustrating  Professor  Langley^s  article 
*  The  new  astronomy,*  in  the  Century,  After  looking 
at  one  of  those  in  that  manner  for  a  few  moments, 
the  ])arts  represented  as  elevations  appear  to  rise 
from  the  pa]>er;  and,  indeed,  the  flat  surface  disap- 
pears altogether,  as  well  as  the  inky  blackness  of 
the  shadows,  and  both  elevations  and  depressions 
appear  in  startling  reality. 

The  lights  and  shadows  appear  to  be  merely  the 
illuminated  and  unilluminated  portions  of  the  same 
uniformly  colored  substance,  showing  it  distinctly 
carved  in  all  the  reality  of  the  forms  intended  to  be  in- 
dicated. It  seems  as  if  one  could  closely  estimate  the 
actual  heights  of  the  elevations,  and  the  lengths  of 
the  shadows,  and  the  precise  position  of  the  source 
of  light. 

The  illusion  once  perfected,  it  may  be  retained 
while  opening  the  eye  a  little,  thus  gaining  a  clearer 
view  ;  but,  carrying  this  a  little  too  far,  the  scene  at 
once-*  flattens  out '  again,  and  becomes  a  mere  lifeless 
black-and-white  representation  of  the  outlines,  pro- 
ducing nothing  of  the  impression  of  reality  of  con- 
tour :  the  landscape  is  gone. 
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As  far  as  I  am  aware,  this  simple  method  is  not 
^[enerally  known  or  thought  of ;  nevertheless  I  am 
inclined  to  the  belief  that  it  would  become  easy  to 
most  persons  after  a  little  practice,  and  it  is  certain- 
ly very  convenient,  and  greatly  enhances  the  pleas- 
ure of  viewing  the  many  fine  engravings  almost 
everywhere  to  be  seen.  W.  H.  Pbatt. 

Davenport,  lo.,  Dec.  14. 


Laws  ag^ainst  quacks. 

I  notice  in  your  notes  on  the  laws  regulating  the 
practice  of  medicine  and  surgery  an  omission  to  call 
attention  to  the  fact  that  a  bill  (senate,  485)  passed 
the  senate  last  year,  and  would  have  passed  the  as- 
sembly but  for  the  late  date  of  its  introduction, 
whereby  it  failed  to  be  reached  on  the  calendar. 
That  bill  embodied  the  points  of  agreement  of  those 
practitioners  of  medicine  who  have  a  legal  status.  It 
was  based  upon  the  bills  introduced  by  the  Medical 
society  of  the  state  of  New  York,  so  far  as  they  were 
not  concerned  with  the  formation  of  a  board  of  medi- 
cal  examiners.  The  State  homoeopathic  society  has 
directed  its  legislative  committee  to  favor  this  bill  if 
again  introduced,  as  it  probably  will  be.  I  do  not 
think  that  either  of  the  judges  you  name  would  con- 
sider the  construction  of  the  registration  law  adopted 
by  the  Medical  society  of  the  county  of  New  York 
as  absurd;  nor  would  they  diifer  in  opinion  from 
the  judges  before  whom  that  construction  has  been 
maintained. 

You  will  admit,  I  think,  —  as  frankly  as  you  ad- 
mitted that  the  society  was  justified  in  the  prosecu- 
tion that  elicited  your  comments,  —  that  it  is  reason- 
able to  require  registration  of  every  physician  in  a 
county  who  regularly  practises  or  resides  therein. 
No  registered  physician  has  been  prosecuted  for  a 
consultation  or  occasional  act  of  practice  in  a  county 
wherein  he  was  not  registered.  But  the  bill  in  question 
specifically  meets  your  criticism,  and,  if  introduced 
again*  will  be  made  even  clearer  on  this  point  There 
is  an  opportunity  at  the  next  session  of  the  legislature 
to  codify  the  various  acts  restricting  medical  practice 
into  a  simple  statute,  and  fair  criticism  of  the  bill  in 
question  will  materially  aid  the  purging  of  the  statute- 
book  of  the  present  clumsy  enactments. 

W.  A.  PUBRINOTON. 

New  York,  Dec  21. 


The  Panama  canal. 

The  article  with  the  above  title,  from  the  pen  of 
M.  de  Lessepft,  copied  by  you  in  Dec.  3  issue  from 
The  Scottish  geographical  magazine  for  November, 
contains  some  errors  both  of  fact  and  of  inference. 

Commercially  the  needs  for  and  uses  of  the  canal 
are  misstated  and  overestimated.  Trade  must  follow 
certain  routes,  governed  by  the  earth*8  form  and 
dimensions,  and  by  the  winds  that  blow  or  do  not 
blow.  For  fear  of  the  calm  belt  in  Gulf  of  Mexico, 
the  captain  of  a  bi^  ship,  loaded  with  guano  or  ni- 
trate of  soda,  would  rather  face  the  gales  off  Caf>e 
Horn.  Because  of  the  'trades,*  sailing  ships  from 
India  and  Australia  would  still  go  home  i7ta  Cape  of 
Good  Hope.  I  have  yet  to  meet  a  captain  who 
woald  not  elect  Cape  of  Good  Hope  rather  than 
Panama  if  loaded  at  a  port  even  as  far  oast  as  Phil- 
ippines. Asailinj^-ship  bound  from  San  Franci&co  to 
Liverpool  would  think  twice  before  she  paid  any  th'mie 
to  be  put  into  the  calms  in  land-locked  water  off 


Colon.  Many  captains  have  told  me  they  would  go 
on  around  the  Cape  Horn.  Many  cargoes  are  put  on 
to  sailing-ships,  because  they  will  be  longer  at  sea 
than  if  sent  per  steam.  It  is  no  uncommon  thing 
that  a  sailing-ship  gets  the  same,  and  even  more, 
freight  than  a  steamer,  because  of  (he  exigencies  of 
the  shipper  or  the  condition  of  the  market  for  mer- 
chandise. Hence  the  assumption  that  any  of  his 
»2'  (p.  519),  or  that  all  of  *  1'  or  *  3,'  would  seek 
Panama,  is  unfounded.  A  fair  estimate,  grant- 
ing the  correctness  of  his  fiK:ureB,  would  throw 
out  *  2,*  and  halve  '  1  *  and  *  8,'  and  leave,  say, 
rising  2,000,000  tons  per  annum.  In  the  table 
of  distances,  same  page,  London  to  Sydney,  Havre 
to  Sydney,  he  conveniently  forgets  that  that 
traffic  would  use  Suez  rather  than  Panama.  I  fancy 
it  is  not  generally  known  that  the  entire  traffic  of 
Suez  is  steam.  There  has  never  b(^n  an  American 
merchantman  throuj^h  Suez,  nor  a  sailing-ship  of  any 
nationality.  The  few  nailers  that  have  passed 
through  were  towed  not  only  through  Suez,  but  the 
entire  distance  to  and  from  port  of  departure  (Bom- 
bay) and  destination  (Malta).  Practically  the  entire 
traffic  on  Suez  is  steam 

But  M.  de  Lesseps  does  not  refer  to  the  moat  im- 
portant factor  in  the  problem.  The  evolution  of  the 
marine  engine  is  still  progressing.  Steamers  of  mod- 
orate  size  and  speed  already  approximate  the  ex- 
penses of  sailers,  not  counting  the  further  saving  in 
interest  on  plant  by  reason  of  more  frequent  *  turns  ;* 
i.e.,  though  a  steamer  may  cost  more  than  sailer,  the 
former  makes  more  voyages  in  a  year,  i.e.,  earns 
more  freights.  Before  the  Panama  canal  is  finished, 
I  doubt  not  buch  progress  will  have  been  made  in 
compounding  engines  and  in  expansion  of  steam, 
that  few  new  sailers  will  thereafter  be  built.  The 
carrying-trade  of  the  world  will  be  done  by  steam- 
ers, just  as  the  passenger  trade  has  passed  into  their 
hands.  Soon,  as  nations  reckon  life,  sail  will  be 
limited  to  cruising  for  pleasure,  fish  or  whale,  or  sci- 
entific research :  even  these  will  have  steam  power  to 
go  and  come  to  place  of  rebor  t.  This  change  might  and 
probably  would  throw  the  traffic  of  west  coast 
America  with  east  coast  America  and  Ear(»pe  into 
Panama  canal ;  but  Australia  and  India  with  Europe 
and  America,  never.  Frank  Gk>ODWiN. 

Framlngham,  Mass.,  Dec.  13. 


What  was  the  rose  of  Sharon  ? 

In  Science  for  May  14  (vii.  No.  171)  is  an  article 
headed  *  What  was  the  rose  of  Sharon  ? '  Though 
not  familiar  with  either  former  or  recent  discussions 
of  the  question,  I  am  interested  in  recalling  an  ob- 
servation of  my  own  while  riding  over  the  plain  of 
Sharon  on  the  road  from  Jaffa  to  Raroleh.  It  was 
about  the  middle  of  the  afternoon,  Feb.  18,  1859. 
The  dark  soil  was  for  a  considerable  distance  half 
covered  with  broad  patches  of  bright  red  flowers. 
*  Roses  of  Sharon  !  *  some  one  exclaimed.  I  forget 
whether  it  was  the  United  States  consul  from  Beirut 
or  some  one  else  of  our  party.  As  my  impression 
now  IS,  several  persons  who  were  likely  to  know  con- 
curred in  saying  that  these  flowers  were  commonly 
so  called  in  that  region.  The  flower  wbich  I  gathered 
and  pressed  was  afterwarls  identified  by  an  Ameri- 
can scholar  as  Anemone  coronaria  of  Sibthorp's 
^  Flora  Graeca.^  The  color  of  the  dried  petals  is  now 
a  dark  maroon.  FiSK  P.  Bbbwsb. 

Orinnell,  lo.,  Dec  18. 


S  C I E  N  C  E  -Supplement. 


FRIDAY,  DECEMBER  81.  1886. 


SEACOAST  DEFENCES. 

The  two  excellent  and  valuable  articles  on  sea- 
coast  defences  which  have  been  placed  before  the 
public  within  a  few  days  of  each  other  —  the  one 
by  Lieut.  Eugene  Griffin  of  the  corps  of  engineers, 
in  the  Journal  of  the  mUitary  service  institution, 
and  the  other  by  Capt.  F.  V.  Greene  of  the  en- 
gineers, in  ScrQmer^s  magazine  —  should  suffice  to 
convince  the  most  devoted  advocate  of  a  '  peace 
policy,'  and  the  most  economical  of  legislators, 
that  something  should  be  done  by  the  authorities, 
and  that  speedily,  as  a  mere  matter  of  insurance 
if  nothing  more,  to  protect  our  defenceless  sea- 
IKnrts.     Lieutenant  Griffin's  paper  is  more  techni- 
cal than  Captain  Greene'H,  as  might  be  supposed 
from  the  fact  of  its  being  published  in  a  magazine 
devoted  exclusively   to    military    interests;    but 
while  Captain  Greene's  article  is  popular,  it  is  not 
superficial,   and  by  a  comparison  of  the  two  the 
intelligent  reader  can  gain  an  excellent  insight 
into  the  subject.     Lieutenant  Griffin  summarizes 
the  arguments  against  coast  defences  under  three 
beads  :    1.    The  navy  should  constitute  our  de- 
fence ;    2.    Torpedoes  alone  suffice  to  close  any 
channel ;    8.     Earthen      batteries    of    sufficient 
strength  can  be  hastily  thrown   up  in  case  of 
war.     Ue  then  answers  these  objections  by  show- 
ing that  the  office  of  the  navy  is  not  defensive, 
but  offensive :  it  should  protect  our  commerce  on 
the  high  seas,  and  injure  that  of  our  enemies. 
Moreover,  fixed  gund  on  land  have  many  advan- 
tages over  guns  on  floating  supports.    The  second 
argument  proceeds  from  entire  ignorance  of  the 
nature  and  object  qf  torpedoes.     They  have  been 
introduced  to  offset  the  advantages  gained  by  the 
attacking  party  in  the  invention  of  the  screw-pro- 
peller.    Their  function  is  to  harass  an  enemy's 
ships,  ond   prevent  them  from  running  by  bat- 
teries.    Instead  of  l)eing  a  suljstitute  for  fortifica- 
tions, torpedoes  presuppose  the  latter.     The  plea 
that  earthworks  can  be  thrown  up  as  rapidly  as 
need  be,  is  shown  to  be  equally  flimsy.     In  winter 
no  suitable  earthworks  could  be  thrown  up  at  all 
in  our  northern  states.    And  supposing  the  largest 
availar)]e  force  to  work  day  and  night,  it  would 
take  more  than  a  week  to  construct  the  seventy- 
foot  parapet.     What  this  means  is  evident  when 
we  remember  that  Bermuda  is  only  seventy-one 
hours'  steaming  from  Savannah,  sixty-six  hours 


from  Charleston,  and  fifty-eight  hours  from 
New  York  ;  that  a  British  fleet  could  get  from 
Halifax  to  Portland  in  thirty-one  hours,  and  to 
Boston  in  five  hours  more,  or  from  Vancouver  to 
San  Francisco  in  ninety-six  hours.  Similarly  a 
Spanish  fleet  at  Havana  is  within  forty-five  hours 
of  New  Orleans.  Then,  as  Lieutenant  Griffin 
points  out,  the  modem  theory  is  to  make  war 
sudden,  sharp,  and  decisive,  and  to  make  the  de- 
feated party  pay  all  the  expenses.  The  biUion  of 
dollars  which  Germany  exacted  from  France  in 
1871  would  be  but  a  fraction  of  what  we  should 
have  to  pay  to  any  hostile  power  that  had  our 
great  seaports  at  its  mercy. 

We  have  on  the  Atlantic  and  Pacific  and  lake 
coasts  **a  series  of  great  cities  containing  an 
aggregate  population  of  more  than  five  million 
souls,  and  destructible  property  which  is  carried 
on  the  assessors'  books  with  a  valuation  of  t4,00(^,- 
000,000  (and  which  probably  has  an  actual  value 
of  nearly  twice  as  much),  yielding  annually  a 
product  in  manufactured  goods  alone  valued  at 
over  one  thousand  mUlion  dollars."  Captain 
Greene  shows  that  every  man,  woman,  and  child 
of  this  great  population,  and  every  dollar  of  this 
vast  accumulation  of  wealth,  is  in  danger  of  de- 
struction by  a  hostile  fleet.  As  be  puts  it,  the 
problem  is  one  of  national  insurance  on  life  and 
profKrty.  Now,  the  usual  annual  premium  on 
policies  of  insurance  on  life  or  property,  with  good 
risks,  is  from  one  to  one  and  one-half  per  cent. 
In  Captnin  Greene's  judgment,  less  than  half  that 
percentage,  computed  on  the  sum  total  of  property 
exposed,  —  say,  $20,000,000,  —  expended  annually 
for  six  years,  would  give  us  a  complete  s>stem  of 
insurance ;  that  is,  it  would  suffice  to  erect  harbor 
defences  stronger  than  any  ships  which  could  be 
brought  against  them,  or,  with  an  expenditure  of 
$10,000,000  annually  for  six  years,  —  a  sum  which 
is  only  about  three  per  cent  of  our  annual  appro- 
priations for  the  support  of  the  government, — 
fully  three-fourths  of  the  lives  and  property  on 
.  our  coasts  could  be  placed  out  of  danger. 

To  these  considerations  Lieutenant  Griflin  adds 
the  teaching  of  history,  which  is  that  the  surest 
way  to  avoid  war,  with  all  its  attendant  ravages 
and  losses,  is  by  so  thorough  a  preparation  that 
no  weak  point  is  exposed  to  an  enemy's  attack, 
and  no  temptation  is  offered  to  his  cupidity. 

Besides  dealing  with  the  general  question  in  the 
way  indicated,  both  Captain  Greene  and  Lieuten- 
ant Griffin  discuss  the  various  problems  presented 
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by  the  great  advances  made  in  the  apparatus  both 
for  attack  and  for  defence  in  recent  years.  The 
absurd  inadequacy  of  most  if  not  all  of  our  pres- 
ent fortifications  is  pointed  out  ;  for  those  of 
them  that  were  erected  about  1812  had  onlv  to 
withstand  a  42-pound  projectile  fired  with  a  muzzle 
energy  of  800  foot-tons  by  a  10-pound  charge  of 
powder,  and  those  built  at  the  outbreak  of  the  re- 
bellion had  only  to  withstand  a  450-pound  projec- 
tile fired  with  a  muzzle  energy  of  9,000  foot-tons 
by  a  130-pound  charge  of  powder.  The  16-inch 
rifle  of  1886,  which  is  45  feet  6  inches  long,  weighs 
115  tons,  and  fires  a  projectile  weighing  2,300 
pounds  with  a  muzzle  energy  of  55,000  foot-tons 
by  the  explosion  of  800  pounds  of  powder,  would 
make  short  work  of  the  best  of  them.  The  bom- 
bardment of  Alexandria  in  1882  is  cited  as  an  in- 
stance of  what  might  quite  readily  happen  to  us. 
The  defences  of  Alexandria  were  quite  similar  to 
ours,  and  their  armament  far  superior  to  any  that 
we  have ;  yet  eight  English  ironclads  made  their 
evacuation  necessary  after  one  day's  bombard- 
ment. 

Our  forts,  excellent  during  the  masonry  and 
earthen  ages,  have  never  been  replaced  in  the  iron 
age.  On  the  other  hand,  twenty-eight  of  the 
Gruson  cast-iron  cupolas,  which  have  been  found 
efiScient  against  the  heaviest  projectile,  have  been 
constructed  in  the  harbors  of  Germany,  Austria, 
Belgium,  and  Holland  within  a  few  years.  Lieu- 
tenant Griffin*s  treatment  of  modern  seacoast 
defences  is  very  thorough,  and,  we  should  fancy, 
authoritative.  He  appends  to  his  article  a  very 
valuable  table,  showing  the  name,  age,  displace- 
ment, draught,  speed,  class,  thickness  of  armor 
and  style  of  armament,  of  every  foreign  vessel 
available  for  offeuBive  operations  against  the 
United  State«.  The  list  is  most  imposing,  and  in- 
cludes 71  English  ships,  50  French,  14  German, 
24  Russian,  19  Italian,  15  Turkish,  13  Austiian,  7 
Danish,  7  Dutch,  5  Spanish,  6  Brazilian,  3  Japanese, 
and  8  Chilian.  In  the  face  of  all  this,  **  since  1875 
not  one  penny  has  been  appropriated  for  the  con- 
struction of  seacoast  defences.  The  annual  ap- 
propriation of  $100,000  for  preservation  and  repairs, 
increased  to  $175,000  since  1881,  has  not  even  suf 
ficed  to  preserve  our  unfinished  works,  and  our 
defences  are  actually  in  a  worse  condition  to-day 
than  they  were  ten  years  ago." 


METEOROLOGY  IN  CALIFORNIA. 

The  ninth  biennial  report  of  the  California 
state  board  of  health  (Sacramento,  1886)  contains, 
besides  much  immediately  pertinent  to  its  office, 
several  valuable  descriptions  and  tables  concern- 
ing meteorological  data,  which  the  members  of 


the  board  wisely  deem  of  importance  in  their 
professional  studies.  First  in  value  is  a  long  table 
of  monthly  rainfall,  both  for  the  past  year  and 
for  the  mean  of  several  years,  compiled  by  Ueat 
W.  A.  Glassford,  in  charge  of  the  Pacific  coaat 
division  of  the  signal  service.  This  is  similar  to 
the  newspaper  list  prepared  by  the  same  officer, 
to  which  reference  was  lately  made  in  Science^  bat 
it  is  here  presented  in  more  extended  and  conven- 
ient form.  The  weak  spot  in  this  table  is  the  ab- 
sence of  any  indication  that  the  numerous  stations 
possess  good  gauges,  uniformly  placed  and  well 
observed.  On  account  of  the  difficulty  in  identify- 
ing the  position  of  many  of  the  stations,  it  would 
be  of  much  service  to  readers  at  a  distance  if  such 
a  table  as  this  could  be  reduced  to  graphic  form  in 
a  series  of  monthly  maps.  They  would  neceasari- 
ly  be  only  provisional  for  the  present,  as  some 
records  are  much  shorter  than  others,  so  that  the 
means  are  not  properly  comparable ;  but  even 
these  values  would  doubtless  present  a  truer 
picture  of  west-coast  precipitation  than  any 
yet  prepared.  It  is  to  t)e  hoped  that  similar 
tables  and  diagrams  of  temperature  means  may 
also  be  attempted. 

Sergt.  J.  A.  Barwick  of  the  Sacramento  siKnal 
office  contributes  a  review  of  the  meteorological 
conditions  of  his  city  for  the  past  year,  and  a 
table  of  its  temperature  and  rainfaU  since  1853 
and  1849  from  records  early  established  by  Drs. 
Logan  and  Hatch.  The  mean  seasonal  tempera- 
tures for  33  years  are,  spring,  69^.5  ;  summer. 
71^.7  ;  autumn,  61''.5  ;  winter,  48**.8 ;  for  the  year, 
60^.2.  The  extremes  of  the  mean  annual  are  57^.5 
(1880)  and  62^.8  (1864).  The  absolute  maxima  rise 
to  103^  or  105°  in  July  and  August,  and  the 
minima  fall  to  21°  or  22°  in  January  or  February. 
The  mean  annual  rainfall  f^r  38  years  is  19^.64, 
varying  from  8.44  (1877)  to  34.92  (1844) :  the  mean 
for  July  is  0''.03 ;  August,  0.003  ;  December,  4.65  ; 
January,  3.84;  February,  2.80;  March,  2.91;  count- 
ing the  3^  ears  by  seasons,  frohi  July  to  June  in- 
clusive, the  annual  amounts  range  from  4.71 
(1850-51)  and  7.79  (1863-64)  to  86.00  or  a  htUe 
more  (1849-50,  1852-53,  1861-62).  These  pro- 
nounced contrasts  of  seasonal  fall  and  great  varia- 
tions in  the  annual  total  show  how  completely 
unlike  the  western  coast  climate  is  the  eastern 
and  central.  Sergeant  Barwick  presents  also  brief 
monthly  notes  of  significant  features,  all  of  inter- 
est and  value,  but  easily  increased  in  both  respects 
if  the  phenomena  described  were  viewed  in  a 
broader  way,  from  a  more  physical  and  less  statis- 
tical stand-point.  Annual  and  monthly  averages 
show  general  planetary  or  continental  relations ; 
monthly  extremes  usually  result  from  cyclonic 
disturbances,  and  should  be  stated  in  connection 


81,  1886.1 


SCIENCE, 


635 


with  their  transitory  causes  ;  diurnal  yariations, 
when  not  oontroUed  or  destroyed  by  importation 
of  external  conditions  in  the  winds  of   strong 
gradients,  are  always  significant  of  local  geographic 
surroundings,  and  cannot  be  too  closely  examined 
for  every  separate  station.    Such  local  character- 
istics are,  without  doubt,  known  to  many  of  our 
dgnal-service  observer*,  but  they  have  not  often 
found  their  way  into  print.     The  annual  reports 
of  the  chief  pig^nal  officer  hardly  have  room  for 
them ;  the  regrettable  cessation  of  the  '  signal- 
service  notes*   withdraws  a  fitting  medium  for 
their  publication  ;  scientific  journals  and  local 
health  or  engineering  reports  may  weW  open  their 
pages  to  such  material,  when  adequately  prepared.. 
Tiiree  general  papers  should  also  be  mentioned, 
— '  The  climatology  and  diseases  of  southern  Cali- 
fornia/ by  H.  S.  Orme,  M.D.,  of  Los  Angeles, 
president  state  board  of  health ;  *  Report  on  the 
.  .  .  climatology  ...  of    Surprise    and     Ooose 
Lake  valleys,'  by   Dr.   G.   M.   Kober,  U.  S.  A., 
stationed  at  Fort  Bid  well ;  and  *The  coast  cli- 
mate of  California,'  by  J.  W.   Robinson,  M.D., 
of  Crescent  City.     Dr.   Or  me  mentions  the  pro- 
nounced control  of  the  eea-breeze  over  the  coast 
temperatures.     During  hot  days,  when  thermom- 
eters in  the  interior  rise  to  llt5°  to  125°,  a  stiff 
sea-breeze  blows  inland  all  along  the  southern 
coast,  and  prevents  tbe  littoral  temperature  from 
rising  over  90°.     He  briefly  mentions  also  a  hot 
and  dry  wind,  usually  confined  to  limited  locali- 
ties a  few  miles  inland,  and   frequently  isHuing 
from  the    Santa  Ana  pass  in  the  Coast  range, 
whence  it  takes  its  name.     This  is  of  particular 
interest,  as  it  suggests  the  physical  identity  of  the 
wind  with  the  Foebn  of  Switzerland  ;  and  further 
details  of  its  occurrence  will   therefore  be  im- 
patiently awaited  by  those  who  are  already  tired  of 
having  to  quote  so  largely  from  foreign  sources 
for  illustration  of  phenomena  that  certainly  only 
need  intelligent  and  discriminating  observation 
for  their  discovery  in  our  own  country. '  The  same 
expectation  is  raised  by  Dr.  Kober*s  brief  report 
on  Surprise   valley,  —  a   flat   depression    in   the 
north-eastern  comer  of  the  stat^,  sixty  miles  north 
and  south  by  eight  east  and  west,  with  elevation 
of  4,600  feet,  enclosed  by  an  ancending  barren 
plateau  on  the  east,  and  seiMirated   from  Goose 
Lake   valley  on   the  west  by  the  Warner  range, 
6,000    to    8,000    feet    high.     The  valley   is   well 
described  in  its  geological  relations  by  Russell  in 
tbe  '  Fourth  annual  report  of  the  geological  sur- 
vey,' and  shown  to  be  the  dried  bed  of  an  old 
lake,  whose  highest  shore-line  forms  a  conspicuous 
feature  on  the  valley  slopes,  550  feet  above  the 
present  shallow  alkaline  lakes  on  the  valley  floor. 
Dr.  Kober's  figures  give  a  characteristic  great 


diurnal  range  of  temperature,  not  uncommonly 
amounting  to  50^ ;  a  relative  humidity  of  88  per 
cent  in  November,  1885,  January  and  February, 
1886,  when  9^.09  of  the  total   19M5  of  precipi- 
tation occurs,  according  to  a  twenty-year  record, 
contrsbting  strongly  with  the  nearly  ak)solute  dry- 
ness of    the  summer :  in  September,   1885,  the 
mean  relative  humidity  was  only  24.1  per  cent, 
with  a  mean  temperature  of  64°.    The  winds  show 
two  diurnal  maxima,  indicating  local  control  of 
their  flow,  —  a  west  wind  from  the  Warner  range, 
with    highest  velocity  shortly    after    midnight ; 
and  a  southerly  wind  from  the  centre  of  the  val- 
ley basin  towards  the  high  northern  divide,  with 
greatest  strength  just  after  noon.  These  directions 
clearly  indicate  the  rhythmical  flow  of  the  cool, 
mountain,   down-cast  wind    at    night,   and    the 
warm,   valley,  up-cast  wind  by  day.     Winds  of 
the  Foehn   species  —  commonly   known    in    the 
north-west  as  the  Chinook  —  ought  to  be  felt  here 
with  much  distinctness;    and  a  comparison  of 
records  at  Fort  Bid  well,  in  Surprise  valley,  with 
others  at  some  of  the  settlements  in  Goose  Lake 
valley,  on  the  western  side  of  the  Warner  range, 
would  doubtless  lead  to  their  accurate  definition. 
Dr.  Robinson's  paper  is  of  especial  value  in  its 
desire  to  discriminate  between  the  good  and  poor 
records  of  the  various  coast  stations.     We  fear 
that  his  criticism  on  observations  at  military  posts 
may  be  only  too  just.     These  observations  are  in 
many  cases  merely  perfunctory,  in  obedience  to 
orders  from  headquarters,  and  are  here  described 
as  too  often  made,  not  by  the  post-surgeon,  but 
by  the  hospital  steward,  *'  who,  from  the  recesses 
of  his  inner  consciousness,  draws  up  a  report  that 
reads  well,  but  which  has  not  the  slightest  foun- 
dation in  fact."    But  in  other  cases  great  differ- 
ences appear  in  neighboring  records,  where  both 
observers  are  conscientious  and  painstaking ;  so 
that  the  variation  must  be  laid,  as  it  commonly 
may  well  be,  to  the  instruments  and   their  ex- 
posures.     For  example :  Crescent  City,   on  the 
coast,  in  latitude  42"^,  has  two  gauges :  one  is  a 
five-inch  square  gauge,  placed  near  the  shore,  at 
low   level,  and  in   line  with  a  depression  that 
leads  an  indraught  of  rainy  winds  from  the  sea ; 
the  other  is  a  two-inch  circular  gauge,  half  a  mile 
away  at  the  lighthouse  on  a  promontory,  sixty 
feet  over  the  ocean.     From  September,  1885,  to 
May,   1886,   inclusive,   the  first  gauge    collected 
105*. 28,  and  the  second  only  57*'. 69.     Along  with 
critical  comparisons  such  as  these,  we  regret  to 
see  the  author's  belief  in   the  forest-control  of 
rainfall.     Rain-records  have  not  yet  been  quoted 
in  sufficient  confirmation  of    ihU    unwarranted 
conclusion ;  and  even  here  we  read,  in  regard  to 
Crescent  City,  that  the  rainfall  has  diminished, 
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but  "  how  much  it  is  difficult  to  say,  as  observa- 
tioDS  conflict.''  Dr.  Robinson  also  makes  interest- 
ing reference  to  the  winds  of  the  coast,  and 
describes  the  west  winds  of  summer  as  greatly 
intensified  by  the  (diurnal)  heat  of  the  interior 
valley,  so  that  the  sea-breeze  is  unusually  strong 
over  the  passes  that  break  down  the  elevation  of 
the  Coast  range. 

It  is  greatly  to  he  wished  that  further  detail 
should  be  presented  of  facts  so  interesting  in 
themselves  and  so  valuable  in  the  physical  descrip- 
tion of  our  country.  The  suggestion  made  above 
concerning  the  cyclonic  and  local  control  of  the 
weather  elements  is,  it  is  believed,  in  a  most 
profitable  line  for  further  work.  Examples  of 
similar  weather-types,  as  indicated  by  recurrence 
of  similar  distribution  of  isobaric  lines  on  the 
signal-office  daily  maps,  should  be  brought  to- 
gether and  discussed  in  search  of  their  specific 
characteristics,  instead  of  lost  in  the  indiscrimi- 
nate average  of  the  monthly  mean,  itself  of  true 
value,  but  too  often  the  end  instead  of  the  first 
step  of  the  discussion.  Local  controls  are  found 
to  prevail  during  anticyclonic  weather,  with  high 
pressure  and  weak  baric  gradients :  imported  con- 
ditions appear  with  the  approach  and  passage  of 
cyclonic  areas  of  low  pressure  and  stronger  gra- 
dients. Here  is  a  wide  field  for  observation  and 
research.  W.  M.  D. 


CONSUMPTION  IN  PENNSYLVANIA, 

The  New  York  medical  journal  of  Dec.  4  con- 
tains in  full  the  exceedingly  valuable  contribution 
to  the  climatological  study  of  consumption  in  Penn- 
sylvania, by  William  Pepper,  M.D.,  which  was 
read  at  the  third  annual  meeting  of  the  American 
climatological  association.     In  the  inquiry  which 
formed  the  basis  of  this  paper,  Dr.  Pepper  fol- 
lowed the  plan  adopted  by  Dr.  Bowditch  in  inves- 
tigating the  same  disease  in  Massachusetts  in  the 
years  1854-62.     Dr.  Bowditch,  it  will  be  remem- 
bered, found  a  law  in  the  development  of  con- 
sumption in  that  state,  which  has  for  its  central 
idea  that  the  dampness  of  the  soil  of  any  township 
or  locality  is  intimately  connected  with,  and  proba- 
bly a  cause  of,  the  prevalence  of  consumption  in 
that  township  or  locality.     Similar  investigations, 
especially  those  of  Dr.   Buchanan  in  England, 
which  were  carried  on  in  1865,  1866,  and  1867, 
confirm  the  views  of  Bowditch.     In  that  country, 
where  the  subsoil   was  drained   by  sewers,  and 
where  the  water-supply   was    improved,  deaths 
from  consumption  diminished,  falling  49  per  cent 
in  Salisbury,  47  in  Ely,  43  in  Rugby,  and  41  in 
Banbury.       With  answers    from    physicians    to 
twenty-eight  questions  propounded  in  a  circular 


by  Dr.  Pepper,  and  the  statistics  of  the  tenth  cen- 
sus of  the  United  States,  together  with  the  topo- 
graphical map  of  Professor  Lesley  as  a  basis,  maps 
have  been  prei)ared  showing  the  prevalence  of 
consumption  in  Pennsylvania  counties,  and  the 
relation  between  such  prevalence  and  elevation, 
and  mean  annual  temperature  and  rainfall.     One 
of  these  maps  is  given  in  the  journal  referred  to  : 
the  others  will  be  published  in  the  Transactions  of 
the  association.     It  is  noticeable  that  those  por- 
tions of  the  state  where  phthisis  is  rarest  are  the 
most  elevated,  having  a  general  altitude  of  1,500 
to  2,000  feet,  from  2,000  to  8,000  feet,  and  that  its 
mortality  increases  as  the  altitude  becomes  less. 
In  Philadelphia  the  wards  having  the  least  eleva- 
tion, greatest  density  of  population,  and  most  in- 
ferior water-supply,  furnish  the  greatest  mortality 
from  phthisis.     The  answers  to  the  inquiries  re- 
ceived from  the  state  at  large  do  not  seem  to  in- 
dicate excessive  soil  moisture  as  the  main  causal 
condition  of  consumption  in  the  state.     A  number 
of  individual  cases  are  given,  in  most  of  which 
damp  and  otherwise  unsanitary  conditions  existed 
in  and  around  the  houses  in  which  repeated  cases 
occurred.     This  inquiry  is  a  most  timely  one,  as 
the  tendency  of  the  times  seems  to  be  to  ignore 
conditions  such  as  are  here  described,  and  to  ac- 
count for  the  disease  only  by  the  introduction  of 
the  bacilli  of  Koch.      That  these  are  the  direct 
cause  but  few  doubt,  though  unsanitary  surround* 
ings    and    heredity  are  important  predisposing 
causes. 

THAYER S  OREEK^ENOUSH  LEXICON. 

The  only  special  dictionary  in  the  English  lan- 
guage hitherto  available  for  students  of  the  Greek 
New  Testament  has  been  a  translation  of  Cremer's 
*  Biblisch-theologisches  wdrterbuch  der  Neutesta- 
mentlichen  Grflcitftt.*    This  is  not  only  very  in- 
convenient   in    its    arrangement,    but    is    justly 
chargeable*  with  a  certain  vagueness  in  its  defini- 
tions.  We  think,  therefore,  that  Professor  Thayer 
has  rendered  an  incalculable  service  to  a  numerous 
class  of  students  by  opening  to  them  the  ireasares 
of  German  erudition  to    be  found   in  Grimm*s 
'Clavis.'      But  he  has  done  vastly    more  than 
this.     Almost  every  page  of  the  noble  volume' be- 
fore us  shows  such  signal  traces  of  his  critical 
scholarship,  his  profound  learning,  and  his  con- 
scientious labor,  as  to  make  it  only  a  matter  of 
simple  justice  that  the  hook  should  bear  his  name. 
In  regard  to  the  technical  and  theological  aspects 
of  the  work,  we  have  neither  the  desire  nor  the 
competence  to  pronounce  an  opinion ;  but,  as  a 

A  Oreek-Engliah  lexicon  of  the  New  Tutament,  being 
€hrimm*9  Wilke's  Clavis  Novi  TesiamentU  Tr.  by  Joskph 
HSNRT  Thatkr,  D.D.    New  York,  Harper,  1SB7.    4*. 
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monamenl  of  Greek  lexicography,  we  consider 
that  it  reflects  the  highest  honor  upon  American 
scholarship.  After  a  careful  comparison  of  results 
obtained  from  the  long-continued  use  of  other 
Greek  lexii^ons,  we  feel  constrained  to  pronounce 
the  present  one  a  marvel  of  accuracy.  In  his 
modest  preface  the  editor  expresses  a  keen  sense 
of  the  shortcomings  of  his  work,  and  seeks  to 
enlist  the  coK>peration  of  fellow-laborers  to  help 
rid  it  of  every  remaining  blemish.  Surely  all 
who  profit  by  his  labors  must  rejoice  to  be  able 
to  serve  him  in  this  way.  We  will  accordingly 
make  such  few  sugtrestions  as  have  occurred  to  us 
in  the  course  of  our  examination  of  the  volume. 

In  the  summartr  of  the  interminable  discussion 
about  the  distinction  t)etween  f3oi?jifiai  and  BfXot 
which  is  found  upon  p.  286,  it  may  be  atlvisable  to 
quote  also  the  opinion  of  such  an  eminent  Helle- 
nist as  the  late  Professor  Shilleto.  He  states  in  a 
note  to  Demosthenes  {De  falsa  legatione,  348.  14) 
that  in  Attic  writers  flovAOfiat  implies  a  positive 
wish^  and  8f?jj  the  merely  negative  idea  of  unU- 
ingness,  having  no  objection.  This  is  the  view  also 
of  Sauppe,  on  Demosthenes  (24,  8),  who  cites  to  the 
same  effect  Gottfried  Hermann  (Zimmermann, 
1835,  p.  299). 

The  very  unusual  expression  U  ruv  irf/W,  which 
is  found  in  John  viii.  44,  may  be  illustrated  by  the 
example  of  the  same  idiom  in  Thucydides  (ii.  42). 
where  it  is  opposed  in  signification  to  koivg}^.  It 
occurs  also  upon  a  bronze  tablet  containing  a  de- 
cree of  the  senate  and  people  of  Assos,  in  honor 
of  (}ermanicus,  discovered  in  the  course  of  the 
explorations  made  upon  that  site  by  the  Archaeo- 
logical institute  of  America  {Clark's  Report  upon 
the  investigations  at  Assos,  p.  134).  It  is  there 
translated,  *  at  their  own  expense  ;  *  but  the  ren- 
dering, *  in  a  private  capacity,*  would  seem  to  be 
moi-e  in  conformity  with  the  other  instances  of  its 
use. 

In  the  text  the  statement  is  made  that  the  word 
Karapyiu  is  found  frequently  in  Paul's  writings, 
who  uses  it  twenty-five  times  ;  while  elsewhere 
in  the  New  Testament  it  occurs  only  twice  ;  viz., 
in  Luke  xiii.  7  and  in  Hebrews  ii.  14.  We  recollect 
that  this  exceptional  u^e  by  Paul  of  one  word  is 
referred  to  by  Rev.  Robert  Aris  Wilmott,  in  his 
charming  little  volume  on  the  pleasures  of  litera- 
ture, as  characteristic  of  his  style.  This  would 
seem  to  make  the  word  a  proper  candidate  for  a 
place  among  the  words  peculiar  to  Paul,  contained 
in  Appendix  iv.  6,  unless  that  term  is  intended  by 
the  editor  to  be  restricted  to  words  used  by  him 
alone  among  the  New-Testament  writers. 

Under  the  word  naaxf^  we  are  told  that  it  no- 
where occurs  in  a  good  sense,  unless  either  the 
adverb  r^,  or  an    accusative   of  the    thing,  is 


added.    Sophocles*  Electra  (v.  169)  is  an  instance 
to  the  contrary. 

This  slight  contribution  we  offer  towards  the 
perfecting  of  a  work  whose  beautiful  mechanical 
execution  makes  it  a  delight  to  use  it,  and  which 
testifies  to  a  liberality  on  the  part  of  the  publish- 
ers as  creditable  as  is  the  quality  of  the  editing. 

H.  W^.  H. 


THE   WINNIPEG   COUNTRY. 

It  is  with  genuine  pleasure  that  the  critic  takes 
hold  of  a  volume  like  the  present,  so  daintily  got- 
ten up  with  illustrations  made  for  the  book,  and 
evidently  the  work  of  a  practised  hand.  Then 
the  story  is  told  in  such  a  simple  and  attractive 
manner,  that  one  unconsciously  drifts  into  the 
places  of  the  astronomers,  and  feels  each  mosquito- 
bite  as  keenly  as  though  he  had  actually  experi- 
enced the  bites  in  the  flesh. 

The  journey  was  undertaken  in  1860,  before  the 
days  of  railroads  in  that  part  of  the  continent,  or, 
indeed,  of  steamboats — with  the  exception  of 
the  solitary  stern-wheeler  on  the  Red  River,  which 
broke  down  before  our  vo3ragers  returned.  The 
portion  of  the  route  lying  beyond  Fort  Garry  — 
the  site  of  the  now  live  city  of  Winnipeg  —  was 
made  in  the  North  canoe,  a  giant  of  its  kind, 
which  had  been  constructed  years  before  for  the 
accommodation  of  Sir  George  Stimson.  Delay 
after  delay  occurred,  for  in  even  such  a  big  canoe 
one  could  not  brave  the  waves  of  Winnipeg  with 
impunity.  Then  the  current  of  the  Saskatchewan 
proved  to  be  unusually  swift.  The  result  of  this 
combination  was,  that  on  the  day  of  the  eclipse 
the  observers  had  not  reached  their  destination  : 
nor.  in  fact,  had  they  advanced  much  beyond  the 
outskirts  of  the  eclipse  belt.  However,  there  was 
nothing  for  it  but  to  get  out  on  the  first  bit  of 
polid  ground  that  showed  itself  above  the  ever- 
lasting flooded  marsh.  An  alcohol  can  on  top 
of  four  stakes  served  as  a  pedestal  for  one  tele- 
scope, while  a  birch-tree  with  lopped-off  branches 
did  similar  duty  for  the  other.  Then,  while  the 
naturalist  carefully  beat  time  with  a  screw-driver, 
the  clouds  ot)scured  the  sun  so  that  the  astrono- 
mers who  had  dared  hunger  and  mosquitoes  could 
only  note  the  minor  phenomena  of  th«  last  phase. 
It  was  provoking,  but  nothing  could  be  done.  By 
the  time  the  instruments  had  been  repacked,'  the 
river  had  risen  higher  and  submerged  the  little 
island.  A  rest  of  one  day,  and  then  the  home- 
ward journey  was  begun.  The  delights  of  that 
portion  of  the  trip  can  best  be  understood  from 
the  following  :    *'  Our  long  canoe- voyage  of  forty- 

The  Winnipeg  country ;  or,  Roughing  ii  %oith  an  e^ipte 
party.  By  A  RocHnriR  Firjx>w.  Boflton,  CuppU*,  Up* 
ham,  dt  Co,,  1S86. 
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two  days  was  over.    We  had  been  provisioned  for 
thirty-five." 

To  add  to  their  miseries,  upon  their  arrival  at 
Fort  Garry  they  learned  that  the  steamer  bad 
broken  down :  so  the  return  joumev  was  made 
overland  in  a  Red  River  ox-cart.  However,  it 
must  have  had  its  pleasRut  side,  or  our  author 
could  not  have  looked  back  with  fo  much  evident 
pleasure  to  the  experience.  Not  the  least  striking 
part  of  the  volume  is  a  set  of  views  contrasting 
the  state  of  things  then  at  Fort  Garry  with  the 
bustle  and  noise  of  a  street  of  the  present  Winni 
peg.  The  old  Selkirk  settlement  has  disappeared. 
But  is  not  something  better  in  its  place  ? 


COMPARATIVE  MORPHOLOGY, 

Studbnts  of  vertebrate  and  invertebrate  anato- 
my, both  in  this  country  and  Great  Britain,  and 
other  parts  of  the  world  where  the  English  tongue 
is  spoken,  have  much  to  be  thankful  for  of  late 
years;  for  during  the  last  four  or  five  of  them 
have  appeared  in  their  language,  either  through 
original  contribution  or  by  translation,  an  ex- 
ceptionally fine  series  of  helpful  handbooks  of 
their  science.  Chief  among  these  we  notice  upon 
our  shelves  the  compact  though  useful  little  volume 
by  Prof.  F.  Jeffrey  Bell :  the  admirable  manuals 
of  Professors  Martin  and  Mosle ;  the  welcomed 
and"  invaluable  translation  of  Clauses  *  Text-book 
of  zo61ogy,*  by  Adam  Sedgwick,  in  two  volumes ; 
the  popular  series  contributed  by  Prof.  A.  8. 
Packard  ;  a  carefully  revised  third  e<1ition  of 
Flower's  excellent  work  on  the  osteology  of  the 
Mammalia ;  the  favorite  of  all  students  of  verte- 
brate anatomy.  Mivart's  *  Cat ; '  the  best  of  little 
books,  T.  J.  Parker's  •  Zootomy,'  the  work  of  the 
younger  representative  of  a  house  the  members 
of  which  now  hold  an  unrivalled  place  in  the 
science  of  modem  times,  which  their  extraor- 
dinarily fertile  and  bril!iant  contributions  to  ver- 
tebrate morphology  have  easily  gained  for  them. 
And  now  comes  a  welcome  volume  from  the  pen 
of  the  senior  son  of  this  same  family,  an  English 
translation  of  Wiedersheim's  famous  handbook  of 
vertebrate  anatomy. 

It  is  to  this  last  handsomely  gotten  up,  and, 
almost  without  exception,  exquisitely  illustrated 
work,  that  we  would  here  now  devote  a  few 
words  by  way  of  comment  and  criticism.  We 
find  the  book  bound  and  printed  with  all  that 
care  for  which  the  firm  of  Macmillan  &,  Co.  are 
so  justly  famous,  and  which  they  invariably  bestow 
upon  all  their  scientific  publications.  The  work 
itself  is  divided  into  two  parts,  the  first  of  which, 

ElemenU  of  the  comparcUive  anatomy  of  veri^frate§. 
Tr.  by  W.  Nkwton  Parkbr.  New  York,  IfocmiUan,  1888. 
8". 


entitled  the  '  Introduction,'  comprises  fifteen  pages 
only,  while  the  second  or  'Special  part*  claims  the 
remainder  of  the  volume. 

One  of  the  principal  points  open  for  criticism 
in  the  introduction  lies  in  its  extreme  brevity,  and 
it  must  stand  to  reason  that  much  must  be  sacri- 
ficed when  one  attempts  to  present  the  structural 
characters  in  general,  and  the  mode  of  develop- 
ment in  so  important  a  group  as  the  Vertebrata, 
in  so  limited  a  space.  The  great  wonder  is,  that, 
notwithstanding  this,  the  subjects  treated  in  this 
part  have  been  rendered  so  clearly  and  so  thor- 
oughly comprehensible.  Nine  exoellent  figores 
illustrate  it,  and  it  is  completed  by  a  helpful 
*  Table  showing  the  gradual  development  of  the 
Vertebrata  in  time.* 

We  find  the  *  Special  part*  divided  up  into 
sections,  leading  off  with  '  A.  Integument : '  fol- 
lowed by  '  B.  Skeleton  ;  *  then  *  C.  Muscular  sys- 
tem ;  *  *  D.  Electric  organs ;  *  *  E.  Nervous  sys- 
tem;* '  F.  Organs  of  nutrition;'  'G.  Organs  of 
respiration ; '  '  H.  Organs  of  circulation  ;  *  and, 
finally,  *I.  Urinogenital  organs.*  These  several 
sections  are  found  appropriately  subdivided  into 
other  parts;  and  this  plan  has  been  found  to 
answer  the  purposes  both  of  the  student  and 
anatomist  most  admirably.  Following  as  a  natural 
sequence  to  such  an  arrangement  as  this,  it  af- 
fords, so  far  as  the  make-up  of  a  volume  is  con- 
cerned, an  excellent  opportunity  to  offer  a  concise 
and  convenient  table  of  contents,  presenting  us 
with  the  several  headings  and  divisions  of  the 
treatise,  which  has  been  done  in  the  present 
instance.  And  to  one  at  all  familiar  with  the 
subject,  this  table  of  contents,  supplemented,  as  it 
here  is,  by  a  wonderfully  well-arranged  and  com- 
plete index  (which  latter  contains  but  few  omis- 
sions), leaves  but  little  to  be  desired  on  this  score. 
One  word,  however;  for  students  are  critical, 
and  all  are  not  thoroughly  informed  upon  ana- 
tomical synonymes :  so  in  future  editions  of  this 
work  it  would  be  better  to  have  index  and  text 
agree  in  every  particular,  and  such  errors,  for 
instance,  as  indexing  'adrenal,  161,*  and  on  p.  161 
find  *  suprarenal  *  only  referred  to,  removed. 

The  section  devoted  to  the  treatment  of  the 
integument,  though  very  brief,  is  excellent,  and 
has  been  fully  brought  up  to  our  present  knowl- 
edge of  the  morphology  of  this  structure  and  its  ap- 
pendages, in  the  several  groups  of  the  Vertebrata. 

As  we  might  expect,  a  considerable  share  of 
the  work  (pp.  80-tll)  is  devoted  to  the  '  Skeleton,* 
and  it  is  ably  dealt  with  under  two  headings  ; 
viz.,  (I.)  Dermal  skeleton  (pp.  8(^88),  and  (tl,) 
The  endoskeleton.  Under  the  latter  we  are  pre- 
sented with  a  capital  discussion  of  the  '  Theory  of 
the  segmentation  of  the  skull,*  a  fitting  introduo- 
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tion  to  the  conaideratioii  of  that  part  of  the  oa- 
seous  system.  NotwithstandiDg  the  generosity  of 
the  authors  in  allotting  such  a  goodly  share  of 
their  space  to  the  treatment  of  this  part  of  their 
subject,  it  has  materially  suffered,  in  common  with 
the  other  systems  of  the  economy,  by  the  too  ex- 
tensive condensation  of  matter  which  character- 
izes the  entire  volume.  Space  will  not  permit  us 
here  to  i-how  the  numerous  instances  wherein  this 
is  evident,  and  an  example  or  two  must  suffice. 
As  an  instance,  we  fail  to  discover  even  a  raeotion 
of  such  structures  as  are  presented  us  in  the  ves- 
tiges of  a  pelvis  in  the  whales  and  other  marine 
mammals ;  and  a  similar  omission  applitrs  to  the 
limbless  Reptilia,  as  in  Ophisaurus,  for  example. 
Nor  (were  these  well-known  facts  alluded  to) 
would  the  absence  of  external  limbs  imply  that 
*  pectoral  and  pelvic  arches  are  also  wanting,*  as 
our  autiiors  would  have  uh  believe  (p.  87).  And 
in  regard  to  these  vestiges  of  organs,  and  rudi- 
ments of  the  same,  we  are,  in  view  of  the  fact  of 
the  highly  important  part  they  play  in  general 
morphology,  compelled  to  deplore  the  exceedingly 
slight  attention  they  have  had  bestowed  upon 
them  throughout  tkie  book. 

Without  the  assistance  of  some  such  handbook 
as  Parker's  *  Zo6tomy,*  we  are  quite  certain  that 
the  special  student  would  find  but  little  to  serve 
him  in  the  chapter  devoted  to  the  muiiculature  of 
the  trunk  and  its  appendages,  for  the  subject  has 
been  generalized  to  the  last  degree;  nor  is  this 
section  entirely  free  from  error,  as,  to  instance,  we 
are  told  that  *  no  trace  of  a  trans versalis  can  be 
distinguished  *  in  birds,  —  a  statement  that  is  by 
no  means  true,  for  a  well-developed  one  is  found 
in  Apteryx,  and  this  muscle  is  also  found  in  some 
of  the  higher  groups. 

It  will  be  out  of  the  question  to  even  enumerate 
the  many  slips  that  have  been  allowed  to  creep 
into  the  section  devoted  to  the  '  Nervous  system,' 
certain  portions  of  which  must  be  read  with  great 
caution  by  the  student,  who  perhaps  may  have  to 
rely  upon  this  manual  as  final  authority. 

So  far  an  the  defects  among  the  figures  are  con- 
cerned, one  of  the  principal  ones  to  be  noted  is 
the  inaccurate  representation  of  the  lancelet  on 
p.  'i4tl,  as  compared  with  tlie  far  more  correct 
drawing  of  the  same  animal  on  p.  114.  Aside 
from  these  strictures,  however,  and  many  others 
that  could  be  made,  this  work,  with  its  long  list 
of  brilliant,  and  for  the  most  pait  accurate,  wood- 
cuts, some  of  which  are  even  colored,  greatly  en- 
hancing their  usefulness,  its  excellent  bibliographi- 
cal references  at  the  end  of  each  section,  and  its 
list  of  general  works  following  the  preface,  and 
finally  its  admirable  arrangement  and  clearness 
of  diction,  will  be  sure  to  commend  itself  to  Eng- 


lish stndentB  and  readers  of  the  subject  of  which 
it,  as  a  whole,  so  ably  treats.  R.  W.  S. 


THE   UFE  OF  HAMILTON. 

Early  in  the  third  volume  of  Science^  at  p.  28, 
we  left  Hamilton  at  the  age  of  twenty-seven, 
young  in  years,  but  with  the  foundation  of  that 
superstructure,  which  is  and  always  will  be  the 
marvel  of  mankind,  well  and  deeply  laid.  Noth- 
ing can  be  of  profounder  interest  than,  in  this  sec- 
ond volume  of  his  life,  to  watch  the  completion 
and  growth  to  maturity  of  that  imposing  intellec- 
tual edifice  so  ably  delineat^ni  by  the  accomplished 
author,  whom  Hamilton  bad  nominated  as  his  lit- 
erary executor. 

Mr.  Graves  finds  enough  in  a  year  of  Ham- 
ilton's life  for  a  single  sizable  chapter,  if  not  for 
more.  So  important  an  event  to  Hamilton  as  his 
marriage  is  given  the  prominence  it  ought  to 
have :  in  fact,  subsequent  events  justify  his  bi- 
ographer in  terming  it  '  a  crisis  of  his  life.*  As 
might  be  surmised,  the  period  of  his  courtship  of 
Miss  Bayly  was  no  less  a  period  of  his  courtship 
of  the  Muse ;  but  it  \i  as  not  with  Hamilton  as  it 
would  have  been  with  a  mere  poet,  a  period  de- 
void of  intellectual  activity  in  other  directions. 
His  head  was  full  of  the  mathematics  of  conical 
refraction,  while  his  heart  craved  the  satisfaction 
of  that  complete  consent,  long  delayed,  which  he 
prized  atx>\e  every  thing  else. 

On  the  whole,  this  book,  as  well  as  its  com- 
panion volume,  is  a  most  difffne  one  —  at  least,  it 
so  seems  ;  but  its  compiler  mfglit  well  have  made 
it  even  more  so  without  undergoing  in  the  long* 
run  any  charge  of  error  in  judgment ;  for  every 
scrap  of  even  meagre  information  becomes  of 
importance,  no  one  can  tell  how  great,  when  re* 
la  ted  to  a  man  like  Hamilton,  of  whom  it  may 
more  truly  be  said  than  of  any  other  man  of  the 
present  century,  that  his  highest  fame  is  still  of  the 
future.  While  the  slow  progress  of  the  quaternion 
method  is  not  a  little  remarkable,  Hamilton  ap- 
pears to  have  been  himself  conscious  that  this 
might  be  the  case,  and  to  some  extent  fore- 
shadowed it.  somewhere  speaking  of  the  mathe- 
maticians of  a  thousand  years  hence,  and  their 
gratitude  to  him  for  the  discovery  of  the  new  cal- 
culus. 

We  have  nothing  but  the  highest  praise  for  Mr. 
Graves's  delicate  and  trustworthy  descriptions  of 
Hamilton's  character,  aod  the  incidents  of  his 
life.  We  have  also  to  thank  liim  for  the  charming 
glimpses  he  gives  us  of  other  distinguished  names, 
in  the  space  allowed  their  letters  :  what  we  see  of 
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Sedgwick,  De  Morgan,  Maria  Edgeworth,  and  a 
number  of  others,  leads  ns  to  the  strong  wish  that 
their  correspondence  might  have  been  presented 
in  even  greater  fulness.  We  have,  indeed,  the 
promise  of  an  extended  correspondence  between 
Hamilton  and  De  Morgan  in  the  appendix  to  the 
succeeding  volume  of  Hamilton's  life.  Mr. 
Graves  has  conf>iderately  provided  indexes  to  both 
these  volumes  with  a  minuteness  to  suit  the  most 
exacting  librarian:  their  thoroughness,  in  fact, 
nearly  doubles  the  value  of  his  work.  The  possi- 
bility of  a  collection  of  the  strictly  scientific  and 
technical  correspondence  of  Hamilton  has  already 
been  hinted  at,  and  will,  on  the  completion  of  the 
present  work,  supplement  this  literary  biography 
in  a  most  important  direction.  Still  beyond  that, 
are  the  abounding  mathematical  remains  of  Ham- 
ilton, to  edit  and  publish  which  in  proper  form 
would  require  the  work  of  a  genius  little  inferior 
to  that  of  Hamilton  himself.  Mr.  Graves  prom- 
ises to  complete  his  biography  in  the  next  succeed- 
ing volume  :  let  us  hope  that  his  promise  is  not 
well  grounded,  and  that  he  will  give  us  a  fourth. 

The  Young-Helmholtz  theory  of  color-sensa- 
tion has  recently  been  put  to  the  test  of  direct 
experimental  proof  by  Herr  Frithiof  Holmgren 
(Verhandlungen  der  physiolog.  gesellscJiaft  zu 
Berlin,  1886,  No.  18).  As  is  well  known,  the  theory 
is  that  the  retina  contains  three  sets  of  nerve- 
elements,  each  set  capable  of  responding  to  the 
stimulus  of  a  single  color  alone;  and  that  the 
three  colors  which  correspond  to  three  sets  of 
nerve-elements  are  green,  red,  and  violet.  These 
are  the  primary  colore*,  and  our  sensation  of  all 
others  is  due  to  the  simultaneous  excitation  of 
nerve-elements  of  different  sets.  Now,  it  is  pos- 
sible to  produce  a  point  of  light  so  minute  that  its 
image  on  the  retina  shall  have  no  greater  dimen- 
sions than  those  of  a  single  nerve-element  or 
cone.  If  such  »  point  of  light  in  any  color  of  the 
spectrum  be  examined  in  such  a  way  that  its 
image  falls  in  tiun  upon  different  parts  of  the 
retina,  it  will,  if  the  Young-Helmholtz  theory  be 
true,  be  seen  only  as  red,  green,  or  violet.  If  one 
of  these  primary  colors  be  chosen  for  examina- 
tion, it  will  appear  in  its  own  shade  or  not  at  all ; 
but,  if  any  other  shade  is  employed,  it  will  be  re- 
solved into  its  primary  elements,  and  eeem  red, 
green,  or  violet,  according  to  its  composition  and 
the  particular  cone  on  which  it  falls.  The  results 
of  Holmgren's  investigation  were  in  entire  accord- 
ance with  the  theory  ;  red,  green,  and  violet  (in- 
digo-violet) were  unchanged  ;  yellow  appeared 
red,  green,  or  colorless,  in  no  part  of  the  field 
distinctly  yellow  ;  blue  was  resolved  similarly 
into  green  and  violet.     Further  experiments,  with 


a  view  to  determining  how  many  cones  must  re- 
ceive simultaneous  stimulus  to  produce  the  sensa- 
tion of  a  particular  color,  show  that  yellow  is  seen 
as  red  or  green  even  when  the  retinal  linage  is 
considerably  smaller  than  the  section  of  a  cone  : 
while,  to  be  seen  as  yellow,  the  image  must  be 
large  enough  to  cover  two  or  three  cones. 

—  In  a  paper  read  before  the  chemical  section 
of  the  fifty-ninth  versammlung  deutsch.  natur- 
forscher  zu  Derlin  on  the  23d  of  September,  Herr 
Liebreich  calls  attention  to  the  curious  far*t  that 
certain  chemical  reactions,  which  proceed  readily 
enough  under  ordinary  conditions,  are  delaj'ed  or 
fail  altogether  when  the  liquid  reagents  are  in  the 
meniscus  of  a  narrow  tube.  Herr  Liebreich  is  in- 
clined to  regard  this  phenomenon  as  due  to  cohe- 
sion, and  to  conclude  that  certain  reactions  may  be 
delayed,  or  permanently  prevented  from  taking 
place,  by  the  action  of  this  force.  Whether  this 
be  the  true  explanation  or  not,  the  fact  is  a  very 
interesting  one,  and  likely  to  be  of  the  highest  im- 
portance in  its  bearing  on  physiologico-chemical 
processes,  which  go  on  in  the  capillaries  of  the  body. 
Many  reactions  which  are  readily  effected  in  the 
laboratory  may  be  altogether  impossible  in  the 
living  organism  ;  and,  since  the  character  of  the 
capillary  walls  may  be  of  considerable  influence, 
reactions  which  give  normal  results  in  the  healthy 
organ,  may  yield  quite  different  products  or  be 
entirely  suppressed  when  the  organ  is  diseased. 

—  A  thesis  on  the  geology  and  vein-structure 
of  south-western  Colorado,  by  Prof.  T.  B.  Corn- 
stock  of  Champaign,  111.,  lately  published  in  the 
Transactions  of  the  American  institute  of  mining 
engineers,  is  one  of  the  few  detailed  geological 
studies  of  a  western  locality,  not  the  work  of  a 
government  surveyor.  It  contains  a  general  ac- 
count of  the  geology  of  the  region,  in  greatest 
part  from  original  observations,  and  examines 
with  especial  care  the  succession  of  the  volcanic 
rocks  and  the  phenomena  of  mineral  veins.  The 
division  of  the  paper  that  will  perhaps  excite  mos( 
comment  is  the  one  that  contains  the  author's 
views  on  the  relation  between  the  direction  and 
the  minerals  of  the  veins  in  the  Red  peak  district. 
Six  zff  les  of  mineral  veins  radiate  from  the  peak 
as  a  centre,  as  follows :  N.  88^  E.,  arsenical ;  N. 
79i  E.,  bismuth  ;  S.  84^  E.,  galena-gray  copper ; 
S.  85  W.,antimonial;  S.  761  W.,  argentiferous  ga- 
lena;-^. 86i  W., silver  sulphuret.  Between  these 
minerrJ  zones  there  are  wedge-shaped  barreq 
areas,  which  begin  to  be  particularly  noticeable 
along  the  course  of  the  Animas  River,  skirting 
around  the  peak.  Reference  is  made  to  the  criti- 
cisms of  Professor  Ihlseng,  who  does  not  accept 
Mr.  Comstock's  views. 
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AbM'B  mtoroeoope  objective,  88S. 

Abbott,  C.  C.  Trenton  natural  history 
society,  36. 

Abnormal  embryoe  of  trout  and  sal- 
mon, 516. 

Acarlna  as  an  index  to  date  of  death, 
464. 

Acclimatization  in  New  Zealand,  486. 

Actinomycottls,  536. 

ADAM8,  H.  C.  Economic  laws  and 
metbodt),  103;  economics  and  juris- 
prudence, 15. 

AddisoD's  dlnease,  029. 

Adelaide  exposition  in  1887, 14S. 

Adriance's  Laboratory  calculations,  96. 

Adulteration  of  butter,  Dr.  T.  Taylor's 
tOHta  for.  223. 

AdulteratiouH,  food,  296,  922 ;  food  and 
druR,  431 ;  of  butter  in  India,  359;  of 
cream-of -tartar,  344. 

Advertising  for  professors,  575. 

Aesthetics,  physical  basis  of,  419. 

Afghan  frontier  commission,  364;  fron- 
tier question,  363. 

Agricultural  chemistry,  159 ;  chemists' 
association,  816;  experiment  farm 
near  Kalelgh,  76 ;  experlmeut  station, 
Maine,  290;  experimeuts,  138;  scl- 
encei)  society  for  the  promotion  of, 
56 ;  society,  experimental  farm  of  the 
Koyal,  53. 

Agriculture  in  Michigan,  574. 

Air,  compressed,  distribution  of  power 
by,  872 ;  on  cable-roads,  275. 

Alabama,  geological  survey  of,  421. 

Alaska,  27,  52:) ;  an<l  the  Seal  Islands, 
665. 

Aldrich  and  Meyer's  (ideological  survey 
of  Alabama,  421. 

Algebra,  multiple,  180. 

Allrn,  II.  T.  Copper  River,  Alaska, 
glacial  action,  145. 

Allbn,  J.  A.     Kird-<lestruction,  118. 

Alligators  in  the  Bahamas,  369. 

Almiqui.  the,  288. 

Alpiue  glaciers.  585. 

Aluminium,  reduction  of,  321 ;  chloride, 
411. 

Amblystomas,  larval,  367. 

American  assocriatiou  for  the  advance- 
ment of  science,  M,  134,  178;  at  Buf- 
falo, 121 ;  Httendauoe,  138 ;  commit- 
tees, 200;  officers,  184;  ]>roceediugs 
of  se(;tioiis,  202.  205,  206,  208,  215,  217, 
219,  221 ;  Science  reports  of,  155 ;  geo- 
graphical society,  628;  historiaus  in 
Kuglaud,  479;  library  association, 
70;  neurological  asHO«riatton,  113;  ori- 
ental association,  408 ;  public  health 
assrxUation  at  Torout<>,  229;  society 
for  psychical  re8oarch,G29;  of  mechan- 
ical engineers,  537. 

Americanists,  the,  588;  congress  of, 
538. 

AMKii,  C.  H.  Brilliant  meteor,  168; 
amputation  among  cray-flsh,  022. 

Anaeslhesla,  death  after,  402. 

AnaeHtheiization,  psychologic  effects  of, 
453. 

Anatomy  in  ancient  Egypt,  262. 

Anderson's  Conversion  of  heat  into 
work,  412. 

Anemometer  exposure,  458. 

Aniline-oil  as  an  anaesthetic,  32. 

Animal  and  steam  power,  88. 

Animals,  are  they  happy  T  966. 

Anthropological  research  in  Russia, 
606 ;  section  of  American  association, 
202. 


Authropometrical  tests,  878. 

Ants'  eyes,  experiments  on,  680. 

Apes,  mental  faculties  of,  874;  social 
Instincts  of,  34'4. 

Appalachia,  first  number  of.  452. 

Aqueduct,  an  ancient,  688. 

Archeological  enigmas,  688,  664 ;  fraud. 
408;  school  at  .Athens,  480;  work  of 
Mr.  Maudslay,  358. 

Archeology  at  Athens,  412;  at  Johns 
Hopkins,  dSH :  in  Greece,  479 ;  Roman, 
lectures  on,  512. 

Architecture,  instruction  in,  677. 

Arctic  8ea,  ice  in  the,  868. 

Aristotelian  society  of  London,  488. 

Arnold's  Elementary  education  on  the 
continent,  598. 

Arrowsmith's  Kaegi's  Rigveda,  618. 

Arsenical  poisoning,  886. 

Art,  society  of  decorative,  472. 

Artesian  well  at  Northampton,  Mass., 
432 ;  in  Iowa,  876. 

Arthur,  Barnes,  and  Coulter's  Plant- 
dissection,  652. 

Ash  burner,  C.  A.,  468. 

Asia,  explorations  in,  848. 

Aspsragus-poiHoning,  81. 

Ass  wiUi  abnormal  hoofs,  804. 

Assyriology  at  the  J<Ams  Hopkins  uni- 
versity, 409. 

Asteroid,  30. 

Astronomer  royal,  annual  report  of, 
31. 

Astronomers,  how  they  may  work,  967, 
»48,3«7. 

Astronomy,  180. 

Athens,  anrheological  school  at,  480; 
British  school  at,  611. 

Atkinson,  E.,  on  national  prosperity, 
619. 

Aurora,  brilliant.  194. 

Australia,  gold  discoveries  in,  141. 

Australian  association  for  advance- 
ment of  science,  846. 

Atkbh,  W.  O.  Carnivorous  prairie 
dogs,  166 ;  reviviflcaUon,  988. 

Bacilli  and  inoculation,  430. 

Bacillus  of  bread-fermentation,  433. 

Bacon,  C.  A.    Barometer  exposure,  870. 

Bacteria^  29. 

Bacteriological  researches,  410. 

Bagnall's  Mosses,  99. 

Bahamas,  alligators  in  the,  369 ;  weather 
in  the,  412,629. 

Bailey,  L.  W.    A  deep  lake,  419. 

Baird,  G.  W.    Flying-fish,  10. 

Baker,  H.   (.    Pneumonia,  1^. 

Baku,  oii-wulls  of,  319. 

Balfour,  A.  J.,  586. 

Balloon  ascension  with  natural  gas,  808 ; 
con^truction  in  Berlin,  867. 

Ballooning,  effects  of,  on  memory,  956; 
French  military,  997 :  in  France,  888. 

Bamian  statues,  the,  698. 

Barnes,  jyee  Arthur,  Barnes,  and  Coul- 
ter.      ^ 

Barometer  exposure,  14,  66, 80, 194, 166, 
213,  255, 370. 

Bastlan's  Psychology  of  Spiritualism, 
567. 

Bat,  a  new,  588. 

Bats,  hibernation  of,  981. 

Batteries,  rssidual  liquids  from,  400. 

Bavaria,  Louis  H.  of,  687. 

Bayne,  U.  A..  979,  489. 

Bsar,  psychology  of  the,  187,  808. 

BiAUCHAMP,  wT  M.    A  long  skull,  486. 

Bed-ridden  patients,  410. 


Beetles,  Braxilian.  488. 
Benjamin's  Age  or  electricity,  897. 
Bequests  to  colleges,  575. 
Beri-beri,  10,  478;  in  Brasil,  186. 
Berlin,  crowded  condition  of,  140l 
Bert,  Paul,  446,  588. 

Bert's  First  steps  in  scientific  knowl- 
edge, 584. 
Bethuue,  C.  J.  C,  418. 
Bibliography,  601,  588;    of   education, 

ooa 

Bichloride  of  mercury  as  a  disinfectant, 
186. 

BlLLlKGR,  J.  8.  Medicine  in  the  United 
States,  147 ;  scientific  men  and  their 
duties,  641. 

Bluet's  Psychology  of  reasoning,  966. 

Biography,  Stephen's  dictionary  of,  480. 

Biology,  a  new  journal  of,  978 ;  section 
of  Americau  association,  281. 

Bird-destruction,  9,  118. 

Birds  of  Berwickshire,  861 ;  of  Kansas, 
99 ;  the  feeding  of  young,  909. 

Birth  of  a  <;hild  to  aged  parents,  366. 

Birth-rate  in  France,  296. 

Bishop's  muscle-readiug,  606. 

Blind  persons,  number  of,  142. 

Blindness  auu  tobacco,  866. 

Blood-stains,  d-^terminatlon  of,  454. 

Boehmer,  B.  W.,  1281 

Bolivia,  trade-route  to,  27. 

Bone-graftiiig,  511. 

Book,  a  dull,  320 :  exportations,  518. 

Books,  now  medical,  3Ky. 

Boracic  ai^id  for  fish-curing,  584. 

BoHTWicK,  A.  E.  The  limits  of  vision, 
232. 

Botanical  club  of  the  American  associa- 
tion, 56. 

BowDiTCH.  II.  P.    Nerve-force,  196. 

Bowker's  Kconomi(»  for  the  people,  616. 

BrachioiK)da  of  New  Jersey,  482. 

Brackktt,  C.  F.  Electromotive  force, 
181. 

Brackbtt,  8.  n.    A  bright  meteor,  58. 

Brain,  functions  of  the,  898;  of  King 
Louis,  23. 

Bhannbr,  J.  C.  Coloring  geological 
maps,  465;  inoculation  and  yellow- 
fever,  58. 

Branner's  glaciation  in  the  Lack^ 
wanna  and  Wyoming  valleys,  422. 

Brass,  expansion  of  amalgamated,  22. 

Brazil,  beri-berl  in,  185;  science  iu,477. 

Brazilian  agricultural  station,  586 ;  bio- 
logical work,  477;  geographical  sur- 
veys. 477 ;  national  museum,  478 ;  sci- 
entific journals,  477. 

Breathing  In  high  altitudes,  865 ;  laws 
of,  96. 

Brbwbb,  F.  p.  What  was  the  rose  of 
Sharon?  689. 

Brinton.  D.  U.,  462. 

Brlnton's  Annals  of  the  Cakchiquels,  22. 

British  association  for  the  advancement 
of  science,  968 :  customs  receipts,  469 ; 
medical  association,  298;  museum 
catalogue,  198,  890;  Chinese  manu- 
scripts In,  462 :  prosperity,  690. 

Brown,  A.  D.,  482. 

Brown,  J.,  Jr.  Sea-level  and  ocean- 
currents,  891. 

Bruno,  Life  aud  works  of,  480. 

Buckler's  British  butterfiies,  9& 

Buisson  on  education,  479. 

Burgess,  K,  presentation  to,  4701 

BUBSTAU.,  Sara  A.  AislmUation  of 
courses  of  study  for  boys  and  glilBt 
4881 
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Bush's  Haryard,  433. 

Busk,  O.,  2Sa. 

BunJEB,  A.  W.    Pleuxx>-pneumoiila,  687. 

Butler,  Charles,  48S. 

Butler,  M.,4S1. 

Butlerow,  A.  M.,  843. 

Butter,  adulteration  of,  838;  in  India, 

869 :  and  fats,  466 ;  testing  ofj99. 
Butterflies,  North  American,  878. 
BTme's  Professional  criminals,  483. 

Cable  street-railways,  416;  compressed 
air  on,  876. 

Cakchiquels,  annals  of  the,  33. 

California,  06;  meteorology  in,  684. 

Canal  between  the  White  Sea  and  Lake 
Onega,  884 ;  the  Panama,  617,  683. 

Canned  goods  in  France,  199. 

Cannon,  a  pneumatic,  663. 

Capillaries,  chemical  reactions  in,  640. 

Capitalists  and  laborers,  166. 

Carnegie's  Triumphant  democracy,  109. 

Carpintbb,  W.  H.  Natural  method  of 
language>teaching,  611. 

Carpenter's  Surresrlng,  468. 

Cams  and  Engelmann's  Bibliotheca 
aoologica,866. 

Cattell,  J.  M.,480. 

Cave  sir  for  house-cooling,  418. 

Cellulose  in  animal  tissues,  899. 

Census  of  Paris,  96. 

Challenger  reports,  899,  480,  634.  678. 

CHAMBBRLDf.  T.  C.  Artesian  well,  876 ; 
glacial  drift,  166. 

Chanutb,  O.    Mechanical  science.  188. 

Character  indicators,  ears  as,  686;  re- 
vealed by  shoe-soles,  186. 

Charleston  earthquake,  311, 834, 386, 339, 
346,  3n,  801,  848,  868,  863,  869,  890,  488, 
470,  684.  680. 

Chemical  industry,  society  of,  68;  insti- 
tutes in  Nancy,  France,  870;  reac- 
tions in  capillaries,  640;  section  of 
American  association,  906. 

Chemist  of  Botanical  gardens  at  Ma- 
naus,  99. 

Chemistry,  agricultural,  150;  volumes 
in,  836,  381. 

Chemists,  association  of  agricultural, 
14,  816. 

Chester's  Catalogue  of  minerals,  380. 

Chestnut-trees  in  Italy,  400. 

Chevreul,  39,  57,  811, 331, 348. 

Chicago  water-supply,  453. 

ChUdhood,  388. 

Children's  aid  society,  fM. 

Chinese  explorations,  614;  revenues, 
106 ;  voyages  to  America,  403. 

Chlorate  of  potash  as  a  poison,  313. 

Chloride  of  Iron  and  the  teeth,  387. 

Chloroform,  death  from,  45,  398. 

Cholera  lu  Buenos  Ayres.  686;  in  Eu- 
rope, 833,  863:  Dr.  Shakespeare  on, 
815;  and  America,  518;  in  Italy,  133; 
in  Japan,  803 ;  in  superstitious  coun- 
tries,  868:  scare  in  the  west,  177; 
study  of,  845. 

Christianity,  politics  and,  in  the  Ua- 
waiians,  74. 

Cincinnati  society  of  natural  history,  66. 

Cities,  mediaeval,  population  of,  811. 

Civil  biU,  sundry,  57. 

Clark,  H.  J.,  185. 

Clark's  Philosophy  of  wealth,  551. 

Clark  B,  11.  Report  on  source  of  the 
Mississippi,  604. 

Clarke's  Industrial  and  high  art  educa- 
tion in  the  United  States,  108. 

Classical  study,  59. 

Classics  versus  science,  the,  484. 

Clatpolb,  E.  W.    Niagara  gorge,  386. 

Clayton,  U.  n.  A  brilliant  aurora,  134 ; 
anemometer  exposure,  468 ;  barome- 
ter exposure,  14.  1^  318;  cause  of 
cool  weather,  383,  381;  glaciers  and 
glaoiallsts,  885. 

Clarke's  History  of  astronomy,  180. 

Clifford's  Lectures  and  essays,  51 L 

Coal-tar  products,  881. 

Cocaine,  dangers  of,  484 ;  habit,  506. 

Coca-plant,  65. 

Code,  international,  88. 

Codices,  Mexioan,  analysis  of,  898. 


Coffee-eating,  187. 

Coffe€»-plants,  67. 

Coins  and  tokens,  English,  99. 

COLB,  A.  H.    Visual  illusion,  87a 

Colic  caused  by  use  ef  a  cosmetic,  56. 

Collar's  Latin  book,  499. 

Colleges  and  preparatory  schools,  668; 
conditional  bequests  to,  575;  of  the 
United  States,  586;  physical  educa- 
tion in,  1. 

COLUMS.  J.  W.    A  large  squid,  870. 

Colonial  and  Indian  exhibition,  19, 58. 

COLONNA,  B.  A.    The  sesrserpent,  868. 

Colorado,  geology  of.  640. 

Color-bJindness  on  French  railways,  39. 

Culor-sensation,  640. 

Color- vision,'  80. 

Columbia  college  Saturday  lectures, 
685. 

Comet,  new,  800. 

Comets,  expulsion  theory  of,  86. 

Communistic  leanings,  856. 

Composite  portraiture.  89. 

Compressed  air,  distribution  of  power 
by,  873 ;  on  cable-roads,  876. 

Conferences  at  Colonial  and  Indian  ex- 
hibition, 5.V. 

Conn's  Evolution  of  to-day,  364. 

Consanguinity  in  marriage,  80. 

Constantinople,  water-supply  of,  186. 

Consumption  in  Pennsylvania,  686; 
treatment  for,  488, 447. 

Consumption,  production  and,  368. 

Contagious  (useases  and  boards  of 
health,  410. 

Convict  labor,  857. 

Cooking-vessels,  nickel-plated,  488. 

Co-operation  in  a  western  city,  681. 

Copenhagen,  population  of,  686. 

Copper  compounds  in  foods,  866. 

Copper  River,  Ala^uk,  145. 

Copyright  in  France,  584. 

Corea  by  native  artists,  115. 

Cornell  university  law  school,  431. 

Corona,  photography  of  the  solar,  808. 

Corporal  punishment  in  schools.  675. 

Corous  callosum  in  lower  vertebratcts, 

Coui»,  E.    Feline  telepathy,  188. 

Coulter.  See  Arthur,  Barnes,  and  Coul- 
ter. 

Cray-flsh, voluntary  amputation  among, 
533. 

Cream-of-tartar,  adulterations  of,  844. 

Cremona's  Projective  geometry,  617, 
681. 

Crlminalitv,30;  in  Spain,  189. 

CriminaLs  in  Ohio,  485 ;  lef  t-handedness 
of,  511 ;  native  and  foreign,  518. 

Cruelty  to  dogs  in  vivisection,  183. 

Crump,  M.  II.  Air  from  a  cave  for  house- 
cooling,  418. 

Crustacea  of  Chautauqua  Lake,  586. 

CUMMINOS,  J.  Capitalists  and  laborers, 
166. 

Cunningham,  Dr.,  at  St.  Andrews,  578. 

Customs  receipts,  British,  469. 

Dairy-farming  in  Switzerland,  8Si. 

Dall,  C.  H.  A.,  commissioner  of  educa- 
tion, 133. 

Dall,  W.  H.  Chinese  voyages  to  Ameri- 
ca, 403. 

Damages  for  bad  plumbing,  518. 

Dana,  J.  D.  Glaciers  and  glacialists, 
163. 

Darwin,  biography  of,  488. 

Davy  lamp,  888. 

Dawson,  G.M.    Elliott's  Alaska,  665. 

Dawson,  N.  H.  R.,  commissioner  of  edu- 
cation, 188. 

Dead,  preservation  of,  96,  586. 

Deaf-mutes  dining^lO. 

Death,  causes  of,  833 ;  certain  sign  of, 
76 ;  from  worms,  aS7. 

Death-penalty,  14a 

Death-rate  of  negroes,  46. 

Deaths  by  toy  pistols,  884. 

Decapitated  criminal,  88. 

Defective  classes  In  the  United  States, 
354. 

Delirium  tremens  from  ten,  606. 

Dental  schools  d  Great  Britain,  66i 


Dentition,  488. 

Deodoriser,  turpentine  as,  138. 

Deprez,  M.,  eccentricities  of,  897. 

Derelicts,  sinking  of,  138. 

Development  theory,  the,  56a 

Dialyxers,  efficiency  of,  468. 

Diamond,  genesis  of  the,  846, 898. 

Dicey,  A.  V.,  481. 

Dickens,  Charles,  life  of,  411. 

Dickinson,  J.,  833. 

Digestion,  phjrsiology  of.  681. 

Dillbr,  J.  S.  Genesis  of  the  diamond, 
898. 

Diphtheria,  treatment  of,  886. 

Diplomas  for  schoolmasters,  586. 

Disease,  a  contagious,  10;  Addison's, 
639 ;  a  possible  new.  199 ;  germ  theory 
of,  8 ;  of  coffee-plants,  57 ;  propa^ 
gated  by  milk.  878. 

Diseases  due  to  tea,  183 ;  spinal,  634. 

Disinfectant,  bichloride  of  mercury  as 
a,  186. 

Disinfection  by  heat,  588 :  of  rags,  177. 

Dispensaries,  abuse  of,  880, 414 ;  free,  in 
France,  411. 

Dixon,  H.  H.,  481. 

Doctor,  the  first,  864. 

Domesday  book,  445. 

Drawing  In  public  schools,  108 ;  topo- 
graphical, 468. 

Drink,  strong,  96. 

Drinking-water  in  Honolulu,  74. 

Drowning.  38a 

DudleyTw.  H.,  864. 

Dudley,  W.  L..  9& 

Dunning,  W.  A.    Our  government,  616. 

Dwight,  'T.,  on  the  structure  of  bone, 
618. 

Dtchb,  L.  L.  Science  for  a  livelihood. 
808. 

Dynamite  explosions,  831. 

Dynamo  characteristics,  583. 

Ears  as  character  indicators,  585 ;  sea- 
water  in  the,  380,  858. 

Earth,  constitution  of  the,  886. 

Earthquake  in  New  Zealand,  185 ;  litei^ 
ature,  343 :  of  AprU  38, 1884,  943 ;  of 
Aug.  81,  1886,  811,  334,  386,  389,  846, 
971,  801,  868,  890,  488,  470,  680;  shocks, 
effects  of,  on  health,  680;  sounds, 
848,  869  ;  submarine,  63,  581. 

Earthquakes,  348 ;  and  geysers,  899. 

Ecdes,  R.  G.,  on  pepslnes,  480. 

Eclipse  expedition,  results  of  the,  863; 
of  the  sun,  09,  313 ;  at  Grenada,  832. 

Economic  discussion,  3 ;  laws  and  meth- 
ods, 46, 108 ;  publications,  803 ;  science 
and  statistics  section  of  American 
association,  317 ;  statistics,  963. 

Economics  and  Jurisprudence,  15;  for 
the  people,  616:  Harvard  college 
Journal  of,  885;  in  Political  science 
quarterly,  345 ;  mathematical,  800. 

Economists  and  their  teachings,  85: 
new  school  of,  38. 

Edinburgh,  education  of  women  in, 
586. 

Education  act,  elementary,  481 ;  and 
the  coet  of  living,  318,  845;  associa- 
tion. National,  91 ;  bibliography  of, 
600 ;  Buissou  on,  479 ;  colonial,  science 
in,  491;  elementary,  on  the  conti- 
nent, 698 ;  history  of,  600 ;  in  Amer- 
ica, a  French  view  of,  814 :  in  Prussia, 
884;  in  Spain,  498;  in  Switzerland, 
685;  industrial,  676;  and  high  art  in 
the  United  States,  108 ;  monographs 
on,  499 ;  new  encyclopaedia  of,  483 ; 
of  women,  945;  in  Edinburgh,  586; 
physical,  681 ;  primary,  in  ^gland, 
485;  technical,  881 ;  in  India, 480;  in 
New  York,  434. 

Educational  conferences,  467;  institu- 
tions of  Prussia,  607;  matters  in 
France,  481 ;  reforms  in  England,  481 ; 
periodioals  in  Japan,  944 ;  works  in 
France,  808. 

Eggs  in  Bn^and,  186. 

Bolbston,  ¥.    Zmc  in  Moreanet,  418. 

Egypt,  aaatomioal  knowledge  o^  868 ; 
medical  Journal  in,  868;  northern 
residents  In,  807. 
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Siffel  tower,  94. 

Blectrlc  battery.  190;  lamps.  190; 
lauuch  Volta,  HA.  \  light  and  naman 
eyes,  186:  aud  plant-crowth,  48S; 
compared  with  gas,  186 ;  m  osteotomy, 
4^1:  in  London,  068;  log,  an,  960; 
storm  at  sea,  586;  street-railways, 
887. 

Electrical  engineers,  191 ;  phenomena 
on  a  mountain,  SM ;  transmission  of 
power,  187,  910. 

Electricity  and  gas  in  England,  481 ;  in 
surgery.  997 ;  the  age  of,  897. 

ElectromotiTO  force,  181. 

Elliott,  £.  B..  corrects  an  error,  979. 

Elliott,  U.  W.    Elliott's  Alaska,  366. 

EUiott^s  Alaslia,  698. 

Ely,  K.  T.  Ely's  Labor  moTsment,  888 ; 
philosophy  of  wealth,  561 ;  the  eoo> 
nomlc  discussion,  8. 

Bly*B  Labor  movement,  888,  888, 418. 

Embryoyi  in  eggs.  887 ;  of  trout  and  sal- 
mon, abnormal,  616. 

Encyclopaedia,  a  new  German,  481. 

Encyclopaedia  Britannica,  411,  489. 

EucTclopMle,  Oraude,  80. 

Engineering  at  Massachusetts  insUtute 
of  technology,  55. 

England  and  Kussia,  454;  primary 
education  in,  485. 

England's  pmsperity,  VSA. 

English  colonies,  timber  of,  440. 

Entomological  club  of  the  American 
aseooiatlon,  55;  commission,  report 
of  U.  8.,  199 ;  society  of  Washington, 
140. 

Ericsson,  John,  "SPA. 

Ether,  death  from,  844;  safer  than 
chloroform,  89. 

Ethics,  history  of,  985. 

Europe,  political  situation  in,  6EM. 

EVAN8,  E.  W.    Sweating  sickness,  190. 

Everman,  B.  W..  138. 

Evolution  of  to-day,  964 ;  versus  involu- 
tion, 449. 

Exhibition  at  Newcastle-on-'Trne,  807. 

Experiment  station,  report  or  Wisoon- 
sin,  188. 

Explosives  in  Great  Britain,  9 ;  Mun- 
roe's  index,  411. 

Exports  of  France,  140. 

Exposition  at  Adelaide,  149. 

Extraordinary  structure,  a  most,  67. 

Eye,  blinding  of  a  student's,  886. 

Eyeless  animals,  88. 

Eyes  of  ants,  experiments  on,  680. 


Faith  cure,  945. 

Fall  of  110  feet,  868. 

Faye's  Handbook  of  mineralogy,  978. 

Fear,  psychology  of,  861. 

Fbkkbi^  W.  {^a-level  and  ocean-cur- 
rents, 99. 

Ferrel,  W.,  aiS. 

Ferrier's  Functions  of  the  brain,  i^a 

Fingers,  reunion  of  amputated,  586. 

Pish,  battle  between  certain.  o5 ;  pre- 
serving, 319;  Vulpiau's  experiments 
on,  466. 

Fish-culture  in  France,  888. 

Fish-curl  ug,  544. 

Fishery  department,  English,  186. 

Fitsgerald*s  The  book  fancier,  489. 

Flies  as  sanitary  inspectors,  10. 

Flint,  W.  F.  8cience  for  a  livelihood, 
958. 

Floods  in  India,  411. 

Fluor,  isolation  of,  588. 

Flying-nsh,  la 

Foelin  of  Swiss  valleys,  the,  680. 

Food  adulterations,  996 ;  and  drug  adul- 
teration, 481. 

Food-poisoning,  979. 

FoKBBS,  8.  A.  Swindling  naturalist,  194. 

Forel's  Lake  of  Geneva,  998. 

Forests  aud  rainfall,  187. 

Fomander's  Polynesian  race,  856. 

Fort  Ancient,  Warren  county,  O..  688L 

Fossils,  discovery  of  paleosoic,  81. 

Fraenkel's  Function  of  the  brain.  898. 

France,  chemical  institutes  in  Nanoy, 
970 ;  exports  of,  14a 


butterflies, 


Frasbr,  p.  Coloring  geological  maps, 
418. 

French  associaticm  fbr  the  advance- 
ment of  science,  996:  history,  991 ; 
revolution,  histmy  of.  570. 

French's  North  American 
87H. 

Freshmen  at  Oxford  and  Cambridge, 
488. 

Fresh-water  lake,  deepest,  177. 

Frog,  a  mummified,  9T9{896. 

Fund,  Sims  memorial,  979. 

Qalton  on  stature  as  an  hereditary 
trait,  9. 

Oalvani's  centennial,  884. 

Qan.  Barometer  exposure,  166,  966; 
glaciers  and  glacialists,  896. 

Garbage,  desiccation  of,  801 ;  removal 
of,  885. 

Gardiner,  J.  Alligators  in  the  Baha- 
mas, 809. 

Oarman,  S.  Prehensile  •  tailed  sala- 
manders, 18. 

Gas,  deaths  from,  886;  eructations,  in- 
flammable, 585,  680;  report,  Orton's, 
988. 

Gases,  liquefied,  56. 

Gas-lamp,  uew,  S99. 

Gas-supply,  186. 

Gas-wells,  584 ;  NefTs,  101. 

Geikie's  Geology,  448. 

Geneva,  Forel's  Lake  of,  996. 

Genius,  precocity  of,  69. 

Geodetic  congress,  international,  844. 

Geographical  names,  897;  notes,  96, 
119,  6Hi;  publications,  489;  society, 
American,  098. 

Geological  maps,  coloring.  418,  455; 
sectlou  of  American  association,  906; 
survey  of  Alabama,  491. 

Geology,  Geikie's,  448 :  of  Colorado,  640 ; 
of  Long  Island,  889:  of  the  Sierra 
Mevadas,  699:  school-books  on,  448; 
WincheU's,  448. 

Geometrical  coulcs,  syllabus  of,  480. 

Geometry,  Cremona's,  617,  681. 

Gerhard  on  the  prevention  of  fire,  411. 

Germ  theory  of  disease,  8. 

German  association  of  naturalists  and 
physicians,  886. 401 ;  encyclopaedia,  a 
new,  481;  girls'  high  schools,  479; 
language,  importance  of,  586;  modem- 
language  association,  576. 

Germany,  population  of,  187;  suicides 
in,  685. 

GIBBS,  J.  W.    Multiple  algebra,  180. 

Gilt  to  a  medical  academy.  410. 

Gilbert,  G.  K.  Archeological  enigmas, 
564. 

Gildbr8LEEte,B.  L.  Clsssical  study,  69. 

Giles,  P.  Source  of  the  Hisslssippi, 
980. 

GiLMAN,  D.  C.    Unlversitiest  87. 

Girls  and  what  they  read,  879. 

Glacial  action,  145 ;  in  Russia,  510 ;  drift, 
156;  period,  188;  theory  of,  847. 

Glaclatlon  in  the  Lackawanna  valley, 
499. 

Glaciers  and  glacialists,  76, 169, 896;  in 
the  Alps,  586. 

Gladstme's  I'he  Irish  question,  S80. 

Glanders,  981,  99f,  610. 

Gisss  railway-ties,  868;  tubes,  cutting, 
809. 

Goblet,  M.^587. 

GOODNOW.F.  J.  Primary  education  In 
England.  486. 

Goodwin,  F.    The  Panama  canal,  689. 

Goodyear,  111. 

Gopher,  a  uew,  588. 

Gordenia,  W.,  first  doctor,  864. 

Goss's  Birds  of  Kansas,  99. 

Government,  our,  616;  reports,  606; 
science,  86. 

Grace,  Mayor,  and  Industrial  educa- 
tion, 676. 

Grain,  crossing  of,  488. 

Qratacap,  L.  p.  An  archeological  fraud, 
406 ;  Liberty's  torob,  687. 

Graves's  Life  of  Hamilton,  689. 

Gray  and  Woodward's  SeaweedB,  sl&ells, 
and  fossllB,  90. 


Greece,  railways  In,  586. 

Greek- English  lexicon,  Thayer's,  686. 

Greely  Arctic  expedition,  199. 

Greenland,  190. 

Greylock,  topography  of,  699. 

Guadalajara  pottery,  406. 

Gulf  Stream  current,  586;  observations 

on,  189. 
Gunpowder  factory,  191. 
Guyot's  Les  fdrets,  47H. 
Gymnastics  in   French  girls*  schools, 

480. 

Hadlit,  a.  T.    Economic  laws,  46. 

Hair,  indestmctibUlty  of,  186. 

Hale.  H.  Origin  of  languages,  191; 
studies  In  ancient  history,  569. 

Hall,  A.  Cremona's  Projective  geome- 
try, 681. 

Half  and  Mansfield's  BibUography  of 
education,  500. 

Hall's  Reading,  499;  appendices  to  the 
Washington  observations,  891. 

HamUton,  W.  R..  life  of,  689, 

Hammond,  H.    Mosquitoes,  486. 

IlARROWER,  H.  D.  Source  of  the  Missis- 
sippi, 899. 

Hart,  A.  B.  Triumphant  democracy, 
109. 

Harvard  college,  annual  report  of  presi- 
dent of,  809;  authorities  sued,  618; 
Bush's,  489;  chapel  attendance  at, 
496;  Journal  of  economics,  885;  the 
950th  anniversary  of,  S9, 498. 

Haupt's  Topographer,  468. 

Hawaiian  Islands  and  their  formation, 
78 ;  leprosy  in,  75 ;  politics  and  Chris- 
tianity In,  74 :  population  of.  75: 
sugar-raising  in.  75:  topographical 
survey  of,  74 ;  volcanic  activity  in,  67. 

Haworth,  E.    Mllierite,  869. 

Hatdkn,  E.  Earthquake  sounds,  869 ; 
New  Zealand  and  the  recent  erup- 
tion, 68;  study  of  the  earthquake, 
996 :  the  Charleston  earthquake,  946. 

Hay-fever,  8(U. 

Haymond,  R..  198. 

Hatnes.  II.  W.    Americanists,  588. 

Head.    See  Jewitt  and  Head. 

Ueadai*he  from  over-study,  187. 

Health  association  at  Toronto,  867;  de- 
partment of  New  York,  199 ;  laws  and 
politics,  818;  Massachusetts  state 
board  of,  980 ;  national  board  of,  80 ; 
of  children  at  school,  188;  of  New 
York,  506:  during  June,  99;  July,  900; 
August,  816;  September,  496;  Octo- 
ber. 599;  November,  694. 

Heat  in  muscular  tissue,  884. 

Helmholts  as  a  benefiter,  141. 

Helmhols,  R.  v.,  on  condensation  in 
moist  air,  888. 

Hereditary  Inebriety,  596;  neuroees, 
586 :  trait,  stature  as  an,  9. 

Heredity,  195. 

Herring  fishery  in  Scotland,  819. 

Hersen's  vlvisectional  experiments,  488. 

Hbwinb,  Miss  C.  M.  A  smaU  library, 
806. 

Hibernation  of  bats,  981. 

HiNMAN,  R.  Source  of  the  Mississippi, 
149. 

Historians,  American.  479. 

Historical  study  of  local  institutions, 
494. 

History,  studies  in  ancient,  509. 

Holbrook's  How  to  strengthen  the 
memory,  589. 

HoLDBN,  E.  S.  How  astronomers  may 
work,  848. 

Holmes,  W.  H.  Great  Serpent  Mound, 
694. 

Home,  Douglas,  55. 

Honey  or  maple-sugar,  adulteration  of, 
76. 

Honolulu,  drinking-water  In,  74;  letter, 
78 ;  social  science  In,  75. 

Horses  from  France,  911 ;  in  New 
York,  99. 

HouoB,  W.    Thumb-marks,  166. 

House-oooling,  cave  air  for,  418. 

Howard,  L.O.  AremarkahleswarmoC 
Solara,  109 ;  Toracity  of  the  Mantis,  aMb 
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Hubbard,  &    An  electric  log,  S56, 

Hndaon's  Bay.  Alert  expedition  to,  848. 

HuooiNBfW.  Fnotofraphy  of  the  corona, 
808. 

Hunt,  T.  S.  Volumes  In  chemistry, 
88S,  281. 

Hjrdro-carbon  burner,  878. 

Hydrophobia,  886 ;  among  camels,  866 ; 
an  old  cure  for,  965;  and  the  mad- 
stone,  879;  BngliHh  commission  on, 
S79;  germ  of,  28,  102;  Japanese 
remedy  for,  611;  period  of  incuba- 
tion of,  299 ;  prevention  of,  801 :  reme- 
dy for,  57 :  unknown  in  Lapland,  410. 

Hygiene  of  the  vocal  organs,  24L 

Hypnotic  Influence,  28. 

Hypnotism,  621;  a  journal  of,  209;  in 
Franoe,468. 

HT8L0P,  J.  H.    Psychophysics,  269. 

Ice-cream  poisoning,  2, 112, 146, 177,  822. 

Ice-machines,  887. 

Iddesleigh,  Lord^l. 

Illusion,  visual,  870. 

Impurities  of  the  atmosphere,  246. 

India,  adulteration  of  butter  in,  258; 
medical  aid  for  the  women  of,  869; 
rainfall  of,  67 ;  women  of,  63. 

Indian  literature,  64 :  survey,  60. 

Indiana  academy  of  sciences,  887. 

Indians.  North  American,  481. 

Industrial  education,  576 :  training  con- 
ferences, 479. 

Infants,  weight  of,  802. 

Inflammable  gas  eructations,  536,  630. 

Inoculation,  yellow-fever,  8,  58. 

Insane  of  Kings  county,  K . Y..  291. 

Insanity,  690;  of  Louis  IL  of  Bavaria, 
687. 

Inscriptions,  Mexican,  898. 

Insects,  diseases  of.  141. 

Instruction  in  architecture,  577. 

Inventors,  rewards  of.  111. 

Involution,  evolution  versus,  442. 

Iowa  summer  weather,  162;  tempera- 
ture of,  in  August,  256;  weather- 
service  exhibition,  278. 

Italy,  manufatrtories  in,  66. 

iTiaoN,  Blakbman,  Tavix)k,  a  Co. 
Source  of  the  Mississippi,  434, 699. 

Ivory  from  Africa,  142. 

Ivy-poisoning,  184. 

Jackson,  A.  v.  W.  Arrowsmlth's  edition 

of  Raegi's  Rigveda,  618. 
James,  J.  P.    Thumb-marks,  212. 
JaneVs  Science  politique,  510. 
Japan,  cholera  In,  802;    educational 

journals  In,  244;  standard  time  in, 

2^4. 
JA8TROW,  J.    Criminality,  20  ;  function 

of  the  brain,  398 :  longevity  of  great 

men,  294  ;  magnetic  seus",  7 :  mental 

processes,   281 ;    Perex's   Childhood. 

288 :    psychology  In  Leipzig,  452 :  of 

Spiritualism,  667 ;  the  time  of  mental 

processes,  237. 
Jastrow's     Population    of    mediaeval 

cities,  811. 
Jenkins,  O.  P.,  10. 

Jerusalem,  an  ancient  aqueduct  in,  563. 
Jewitt  and  Head's  English  coins  and 

tokens,  99. 
Johns  Hopkins,   Assyrlology   at,   409 ; 

teaching  staff,  512. 
Johnson's  Surveying,  463. 
Jones's  Human  psychology,  88. 
Jowett's  services  to  Oxford,  467. 
Jtirisprudence,  economics  and,  15. 

Kaegi's  HIgveda,  618. 

Kansas  academy  of  sciences,  586 ;  uni- 
versity. Snow  hall,  538 ;  weather,  280, 
482. 

Kedzie^s  Solar  heat,  gravitation,  and 
sun  spots,  96. 

Keith-Falconer,  L  O.  N.,  479. 

Kham-i-Ab,  806. 

Khartum  and  Omdurman,  586. 

Kirby's  British  butterflies,  moths,  and 
beetles,  99. 

Kite-flying  in  France,  866. 


Knight*s  Hume,  612. 
Knowledge,  first  steps  in,  684. 
Knox*s  Life  of  Robert  Fulton,  278. 
Koch's  museum  of  hygiene,  618. 
Kongo,  the,  26 ;  people  of  the,  441. 
KUNZ,  U.  F.    Artiflcial  rubles,  818. 

Labor  movement  in  America,  858, 888, 
418  :  question,  the,  617. 

Laboratories  in  France,  886. 

Laboratory  burner.  865. 

Lacase-Duthiers,  de,  27. 

LatTustrine  deposits  of  Montana,  163. 

Lake,  deepest  fresh-water,  177, 412, 616 ; 
on  Spanish  frontier,  new,  120. 

Lake  Moeris,  27. 

Lakes,  glacial  origin  of,  45. 

Lamellibrauchiata  of  New  Jersey,  422. 

Land-slide,  a  remarkable,  293. 

Language  association,  German,  676; 
German,  importance  of,  586. 

Languages  of  the  Netherlands,  610; 
origin  of,  191. 

Language-teaching,  611. 

Lanolin  for  ointments.  140. 

Latin  book.  Collar's,  499 :  pronunciation 
in  our  schools,  480  :  the  study  of,  499. 

Launhardt-s  Mathematical  economics, 
809. 

Lavoisier,  57. 

Lawrence  scientific  school,  366. 

Laws  against  quacks,  614, 632. 

Lea,  Isaac,  556. 

LrContb,  John.  Barometer  exposure, 
flO ;  deep  lake,  616 ;  flooding  the  Sa- 
hara, 35. 

LbConte,  Joseph.  G«*rm  of  hydropho- 
bia. 102;  polydactyllsm,  106. 

Lectures,  Saturday,  tt  Columbia  col- 
lege, 686. 

Legs,  length  of,  185. 

Leipzig,  psychology  In,  4.'S9. 

Lepidoslren  In  Brazil,  478. 

Leprosy  as  a  non-contagious  disease, 
98 ;  trontaglousness  of,  511 ;  In  the 
Hawaiian^  75. 

Lesley,  J.  P.  Orton's  oil  report,  283  ; 
the  swindler,  482. 

LEP8BP8,  F.  de.  The  Panama  canaL 
517. 

Lewis,  H.  C.  Genesis  of  the  diamond, 
845. 

Liberty,  statue  of.  628:  Illumination  of, 
821 :  torch  of,  567. 

LlbnuiauH  and  their  work,  67. 

Library,  a  small,  895 ;  association,  Am- 
erican, 70 :  journal,  new,  76. 

Lick  observatory,  objective  for,  82. 

Life,  Is  It  worth  living  7  801. 

Lifeboat,  588. 

Life-saving  service,  1885,  188. 

Liquids,  measurement  of,  3bs. 

Lirtter's  treatment  of  wounds,  279. 

Literary  quarrels,  528. 

literature,  Indian,  54. 

Llthology,  a  manual  of,  414 ;  Williams's, 
386. 

Lockhart,  arrest  of.  65. 

Loudon,  electric  lights  In,  583;  letter, 
9,  52,  120, 136,  228.  862,  480,  583. 

Longevity,  23,  56  ;  of  great  men,  294 :  of 
Presidents  of  the  Ignited  States,  578. 

Long  Island,  geology  of,  362. 

LOKi),  J.  K.    Collars  I^ailn  book,  499. 

Louis  II.  of  Bavaria,  587. 

Love,  357. 

Lowell  lectures  In  Boston,  431. 

Lowell's  Harvard  oration.  445. 

Lucas,  F.  A.    Mounting  of  Mungo,  387. 

Lungs  and  heart,  malformation  of,  586 ; 
pine-leaves  In  the,  511. 

McCosh's  Psychology,  88. 

McGeb,  W.  J.    Earthquake  of  Aug.  81, 

271. 
Mackenzie's  Hygiene  of  the  vocal  or^ 

gans,  241. 
McLennan's  Ancient  history,  609. 
Macy's  Our  government.  615. 
Magazine  flre-arms,  self-cooling,  411. 
Magnetic  measurements,  864 ;  aenae,  7. 
MaJendie,  Colonel,  481. 
Makarow  on  ocean-cnrrentB,  842. 


Malaria  and  plant>growth,  878 ;  in 
em  Massachusetts,  280. 

Mammal  from  the  American  triaasie, 
510. 

Manganese  in  Russia,  821. 

Mann,  B:  P.  The  abuse  of  dispena*- 
ries,414. 

Mansfield.    See  Hall  and  Mansfield. 

Mantis,  voracltT  of  the  female,  826^ 

Manufactories  in  Italy,  66t 

Maple-sugar  or  honey,  adulteraticm  of, 
76. 

Maps,  coloring  geological,  418,^66. 

Marchant  steam-enipuie,  2SK),  886.  506. 

M  ARCOU,  J.    Glaciers  and  glacial  istiL  7K. 

Marine  biological  association,  London, 
10. 

Marriage,  primitive,  509. 

Marsh,  J.  P.  Psychc^ogy  of  the  bear, 
187. 

Mason,  O.  T.  Archeological  enigmaa, 
528;  corea  by  native  artists,  115:  Ott»> 
dalajara  pottery,  406;  planting  a 
prayer,  24. 

Massachusetts  state  board  of  health, 
230. 

Mathematical  economics,  809. 

Mathematics  and  astronomy  section  of 
American  association,  219. 

Maudslay's  archeolc^cal  work,  856. 

Measles,  German,  76. 

Measurement  of  liquids,  803 ;  of  mental 
processes,  237. 

Mechanical  science,  182;  and  englneeiw 
ing  section  of  American  aasociation, 
215. 

Medals,  Royal  society,  5M. 

Mediaeval  cities,  population  of,  811. 

Medical  addresses.  86S;  aid  \<x  the 
women  of  India,  365 ;  and  psychologi- 
cal periodicals,  140 :  association,  Brit- 
ish, 228;  books,  new,  866;  collegea,66: 
journal  in  Egypt,  363 :  knowledge  of 
ancient  Egypt,  262 ;  practice  In  Kusaia, 
186;  school  In  Turkey,  186;  schools, 
women  In,  588;  students  in  Vienna, 
Ton, 

Medicine.  147;  legal  regulation  of,  8&& 

MEIQS,  M.  C.  C-harlesten  earthquake, 
890 ;  constitution  of  the  earth,  826. 

Meldolaand  White's  Report  on  the  East 
Anglian  earthquake  of  April  22, 
1884  242. 

Meleney,  C.  K  Graded  system  of 
schools,  591. 

Memory,  training  of  the,  562. 

Mendenhall,  T.  C.  Mental  processes, 
256. 

Mendenhall,  T.  C.  278. 

Mental  faculties  oi  apes,  374 ;  proceasea, 
256:  measuring,  237;  time  of,  281; 
suggestion,  299. 

Mekkiam,  C.  H.  a  new  gopher,  588; 
hibernation  of  bats,  281. 

Meteor.  56, 102. 166 ;  height  of  a,  605. 

Meteorites  In  the  national  museum,  96; 
meteors,  and  shooting-stars,  109. 

Meteorological  observatory  on  Moont 
Wantastiquet,  458 :  the  highest  Euro- 
pean, 299;  phenomena  In  Ohio,6S9; 
record-book,  368 ;  society  of  New  Eng- 
land,  382 ;  stations  in  the  West  Indies, 
860;  work,  Russian,  342. 

Meteorology  in  California, 631 ;  railway, 
621. 

Mexican  codices,  analysis  of,  888;  in- 
scriptions, analysis  of,  893. 

Mexico,  picture-writing  in,  881. 

Meyer,    bee  Aldrich  and  Meyer. 

Michigan  state  sanitary  couventlcwL 
185. 

Microbes,  effects  of  cold  on,  99 ;  in  milk. 

Micro-organisms  in  acute    absceasea, 

276. 
Mlcroacopie  dinique,  atlas  da,  584. 
Milk,  frozen,  for  fever,  186;  in  cities, 

267;  infected,  186. 
Milk-sickneas,  540. 
MiUerite,  800. 
Minchin's  Statica,  OBw 
MiNDBLBPP,  C.  Indian  ansks-dsnos,  IS. 
Mineral  wealth  of  Vietraia,  887. 
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M moT,  a  8.    Heredl^,  9& 
MlBfliMippl,  source  of  the,  148, 880,  888, 

484,599,601. 
Mitchell    and    Reichert*B  Venoms  of 

poisonous  serpents,  668. 
M  odem-Ianffuage  Association,  German, 

578. 
Mont  Blanc,  ascent  of,  SIO. 
MOOBB,  J.    EarthqoalLe  sounds^SIS. 
Moresnet,  neutral  district  ef,  888 ;  sine 

in,41& 
Morpholoir7,  oomparatlTe*  688. 
Morris's  Study  of  Latin,  498l 
Mortality  among  southern  negroes,  464 ; 

of  New  York  state  for  June,  808. 
Mosquitoes,  486;  why  created,  8781 
Moese^OH. 

Mound,  the  great  serpent,  684. 
Mound-explorations  in  Iowa,  185. 
Mountain  meteorological  stations,  866 ; 

ranges,  Reade  on,  488. 
Mailer  on  Brasilian  beetles,  488. 
Muirhead  on  the  birds  of  Berwickshire, 

8ftl. 
Mulhall  on  British  prosperity,  680. 
Mungo,  the  mounting  of,  887. 
Muuroe's  Index  to  literature  of  explo- 

slveH«  411. 
Musole-readlng,  506. 
Muscular  contraction,  surface  tension 

and,  36. 
Musoum  of  articles  for  the  blind,  683 ; 

the  modem,  315. 
Musk«  ^S&. 

Myera    See  Gumey,  Myers,  and  Pod- 
more. 


National  academy  of  sciences,  845.  448  ; 

{>roeperity,   619;   sciences  academy 
n  Boston,  451. 

Natorp,  Professor,  886. 

Natural  history,  teaching  of,  436.  454, 
484.  515 ;  method  of  language-teach- 
ing, an. 

Naturalists,  German,  886l 

Neeilles  in  the  human  body.  834. 

Nbff,  p.    NefTs  gaa-wells,  101. 

Negroes,  mortality  among,  454 ;  phthisis 
among,  148. 

Nblhon,  E.  T.    ReriTlllcation,  836. 

Nerve-force,  196. 

Netherlands  languages.  510. 

Neurological  association,  American, 
lis. 

Neurology,  Stowell's  contributions  to, 
453. 

Nbwbrrrv,  J.  8.  Sea-lOTel  and  ocean- 
currents,  M.  391. 

Nbw(X)mb,  S.  Can  economists  agree  7  85. 

Newcomb's  Plain  man's  talk  on  the 
labor  question,  617. 

New  England  meteorological  society, 
882. 

New  Jersey,  Brachiopoda  and  Lamelli- 
branchtata  of,  482 ;  sanitary  associa- 
tion, 509. 

New  South  Wales,  population  of,  148. 

Newspapers  of  the  world.  518. 

Newton,  II.  A.  Meteorites,  meteors, 
and  shooting-stars,  109. 

New  York  City  railroads,  passengers 
on,  318:  health  department,  199; 
health  of,  during  June,  98 ;  July,  800 ; 
August,  816;  September,  486;  Octo- 
ber, 589;  November,  684;  state  mor- 
tality for  June,  308 ;  university  of  the 
city  of,  438. 

New  Zealand,  acclimatization  In,  486 ; 
and  the  re<3ent  eruption,  68 :  earth- 
quake in,  135;  progress  of,  871. 

Niagara  Palls,  study  of,  188;  gorge, 
886. 

Nickel-plated  oooktng-vessels,  483. 

Nipher's  Theory  of  magnetic  measure- 
ments, 364. 

Noises,  mysterious,  898;  unexplained, 

84a 
North  American  butterflies,  878. 
North  Sea  expl'>rations,  410. 
Nurses  for  the   poor,  886;    training- 
schools  for,4ia 
NUTTALL,  ZelUk    Mexican  oodloes,  808L 


Observatory,  Leander  McCormiok,  76. 
Ooean-currents,  8e*-level  and,  84,  90, 

881. 
Oil  on  waves,  device  for  distributing, 

866;  report, Orton^s, 883. 
Oleomargarine  tax  law,  469. 
OUTgB,  J.  K    Sdooation  and  cost  of 

living,  846. 
Omdurman  and  Khartum,  686. 
One  of  the  a«itatob8.     Ely's  Labor 

movement,  889. 
O'Reilly's  Catalogue  of  earthquakes, 

848. 
Oriental  association,  408 ;  congress,  899, 

486 :  in  1890. 614. 
Orioles,  carnivorous,  166. 
Orton's  gas  and  oil  report,  888. 
OflBORN,  U.  F.     Corpus   callosum  in 

lower  vertebrates,  167;  new  mammal 

from  the  triaasic,  540. 
Oxford  and  Cambridge,  freshmen  at, 

488 ;  women  at,  586. 
Oxygen  in  the  blood,  896. 

Pacific  coast  weather,  80r. 

Packard,  A.  S.     Illustrations  in  soOlo- 
gical  literature,  484. 

Packard's  Zoology,  856. 

Painter's  History  of  education,  500. 

Paleontological  publications,  481. 

Paleontol<vy  At  South  Kensington,  430. 

Panama  canal,  517,  688. 

Paris  as  a  seaport,  898 ;   letter,  87, 91, 
808,  396,  388.  538. 

Parker,  II.  W.    Smoke-ring,  36. 

Parker's  Morphology,  688. 

Passengers  on  New  York  City  railroads, 

818. 
Pasteur,  45,  76,  95,  186, 809,  810, 830, 881, 

866,  488,  5S7,  538. 
Pasteurism,  convert  to,  181. 
Paul,  H.  M.   Clerke's  History  of  astron- 
omy, 180. 
Pavements,  841. 
Prale,  a.  C.     Lacustrine  deposits  of 

Montana.  163. 
Pearson,  Karl,  contribution  of,  to  the 

International  series,  56. 
Pedagogic  Journal,  a  new,  481 ;  training 

for  women,  676. 
Pedagogical  museum,  proposed,  481. 
Peiree's  Newtonian  potential  function, 

98. 
Pendulum,  a  long,  99. 
Penitentiary  for  young  criminals   in 

Ohio,  485. 
Pennsylvania^    consumption    in.   636; 

state  geologist,  annual  repori  of,  89. 
Pension  system,  extent  of,  444. 
Pepslne,  480. 
Percival,  Dr.,  586. 
Peres's  Childhood,  888. 
Perfumes  of  ancient  Egypt,  533. 
Periodicals,  medical  and  psychological, 

140. 
Perronnet's  Mental  suggestion,  899. 
Persia,  SiO. 

Persian  ancient  art,  584. 
Peters,  Dr.,  488. 
PRTRR8,  E.  T.     Communistic  leanings, 

856. 
Petrography,  364. 

Petroleum,  181 ;  in  Scotland,  605 :  pipe- 
line in  Russia,  458 :  steamer,  401. 
Pbttrb,  W.  H.    Relations  of  colleges 

and  schools,  588. 
Peyer's  Atlas  de  mlcroscopie  dinique, 

581. 
Pharmaceutical  lectures,  510. 
Philosophical  works  in  France,  510. 
Philosophy  of  wealth,  651. 
I*hosphorus-poisoning.  10. 
Photographing  the  retina,  198. 
Photographs  of  buried  miners,  88. 
Photography  by  phosphorescence,  388 ; 

composite,  80;  of  the  solar  corona, 

806. 
Phthisis,   a  new  treatment  for,  583; 

among  the  negroes,  148. 
Physical  basis  of  aesthetics,  419 ;  educa- 
tion, 681. 
Physicians,  exposure  of,  to  disease.  188 ; 

German,  886;  rights  and  duties  of,  686. 


Physics  section  of  American  associa* 

tion,  807. 
Physiological  selection,  807. 
Physiology  of  digestion,  681 ;  of  plants, 

671. 
Picture-writing  in  Mexico.  881. 
Pierson.    See  Staley  and  Plerson. 
PUot  chart  for  August,  188. 
Pistols,  deaths  by  toy,  884. 
Plant-dissection,  568. 
Plant-growth,  468;     and  the  electrio 

light,  488. 
Plants,  physiology  of,  671 ;  Sachs's  ex- 
periments on,  488. 
Pleuro-pneumonia,   141,   891,   888,  468, 

687,  681 ;  and  mUk,  886. 
Plumbers,  858. 
Plumbing,  bad,  518 ;  damages  for,  618 ; 

inspectors,  510. 
Pneumatic  cannon,  a,  568;   street-car, 

531. 
Pneumonia,  189 ;  cause  of,  97,  188. 
Poetry  in  geographical  namsis.  887. 
PoiiiJiAN.     German    naturalists    and 

physicians,  836. 
Poison,  chlorate  of  potash  as  a,  818. 
Poisoning  by  bisulphide  of  carbon,  886 ; 
by    ice-cream,  8,  113,  146,  177,  888; 
from  dyed  goods,  178. 
Poisonous  cheese,  811 ;  serpents,  venom 

of,  568. 
Polar  commission  report,  818. 
Polarisation  of  resistance  colls,  665. 
Political   economy,    81;     situation   in 

Europe,  684. 
Political  science  quarterly,  83. 
Politics  and  Christianity  In  the  Uawal- 

ians,  74. 
Polydactyllsm,  166,  313,  367. 
Polynesian  race,  355. 
Pompeii,  recent  discoveries  at,  663. 
Population  of  Copenhagen.  585 ;  of  Ger- 
man cities,  143 ;   of  the  Hawaiian  Is- 
lands, 75 ;  of  mediaeval  cities,   311 ; 
of  New  South  Wales,  143. 
Porter's  Mechanics  and  faith,  110. 
Potanln's  Chinese  explorations,  514. 
Pot-holes,  10. 

Pottery,  Guadalajara.  405. 
PowKU^  J.  W.    Counts  Evolution  of  to- 
day, 861. 
Power,  animal  and  steam,  88 :  distribu- 
tion of.  by  compressed  air,  373. 
Prairie  aogo,  carnivorous,  165. 
1*RATT,    W.    II.      Stereoscopic    vision, 

631. 
Prayer,  planting  of  a,  81. 
Precocity  of  genius,  63. 
Prescriptions,  a  study  of.  110. 
I>reservatlon  of  dea<l  bodies,  536. 
Presidents  of  the  United  States,  longev- 
ity of,  67W. 
Prestwlch's  Geology,  109. 
PrlmaiT  education  in  England,  485. 
Princeton  college,  451 ;    scientific  ex- 
pedition, 393. 
Production  and  consumption,  363. 
Professors,  advertising  fur,  575;  removal 

of  ased  310 
Prussia,  educational  institutions  of,  597 ; 

plea  for  an  einheitHsctiule  in,  577. 
Psychical  research,  367 ;  American  so- 
ciety for.  639 :  in  England,  463,  558. 
Psychological  periodicals,  medical  and, 

140. 
Psychology,  88,    180;    human,  88;   in 
England,  380 :  in  Leipzig,  459 :  of  fear, 
851 :   of  reasoning,  865 :  of  Spiritual- 
ism. 567 ;  o'  the  bear,  187,  368 :  recent 
books  on,  87. 
Psychoptaysics,  969,  808. 
Public  health  association  at  Toronto, 

367;  institutions.  Inmates  of,  814. 
Publications,  new  French,  97. 
Publishers'  announcements,  318,  844. 
Pumice  from  the  Java  eruption,  801. 
I^iutshment  in  schools,  575. 
PURRINGTON,    W.   A.       Laws    agalust 

quacks,  514,  688. 
Pustule,  malignant,  88. 
Putnam,  C.  B.    Electric  light  and  plant- 
growth,  488. 
Pythian,  R.  L.,  488. 
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^oackB,  lawB  a^ainBt.  447,  614,  682. 
maltrough'8  Boat-sailer's  manual,  81. 
{ueensland    and    the    rabbit-plague, 
688;  population  of,  48S. 

Rabbit-plague  In  Queensland,  688. 

Babies,  deaths  from,  380. 

Race  characters,  638. 

Rags,  disinfection  of,  177. 

Railroads  of  New  York  City,  passengers 
on,  812 :  total  length  of,  187. 

Railway  exposition  in  Paris,  412;  me- 
teorology, 021. 

Railways,  cable,  416 ;  in  Greece,  666. 

Ramses  the  Qreat,  mummy  of,  94. 

RAMDOLPn.  R.    Star  rays,  566. 

Reade's  The  origin  of  mountain-ranges, 
482. 

Rbadbr,  a.  The  teaching  of  natural 
history,  481. 

Reading,  Hall's,  499. 

Reasoning,  psychology  of,  966. 

Reed's  Topographical  drawing,  463. 

Reichert    See  Mitchell  and  ReicherL 

Religion  of  ihe  Uap6,  487. 

Resistance  ooHs,  polarization  of,  666. 

Retlua  of  the  human  eye,  photograph- 
ing, 198. 

Reunion  of  amputated  fingers,  636. 

Revenues,  Chinese,  106. 

Revivification,  208,  212,  286,  282. 

Ribot's  German  pyschology  of  to-day, 
87. 

RiCB,  W.  N.  Eooentricity  theory  of  the 
glacial  period,  188 :  glacial  period,  847. 

Ridgway's  Manual  of  North  American 
birdrt,  96. 

Rigor  mortis,  ^. 

Rigveda,  Arrowsmith's  Kaegi's,  618. 

RiLBY,  C.  V.    Pleuro-pneumonia,  681. 

Rio  de  Janeiro  letter,  477. 

Rock  WOOD,  C.  G.,  Jr.  Catalogue  of 
earthquakes,  248;  East  Anglian 
earthquake,  242;  recent  earthquake 
literature,  242 :  Seismological  society 
of  Japan,  243,  244. 

Rodent,  carnivorous,  102. 

R00BK8,  A.  E.    Theory  of  utility,  847. 

Rogers,  W.  A.,  122. 

Romanes  on  physiological  selection, 
807. 

Rose  of  Sharon,  the,  682. 

Rosmini's  Psychology,  180. 

Rotch's  Mountain  meteorological  sta- 
tions of  Europe,  366. 

Royal  society  medals  awarded,  584 ;  of 
London,  9. 

Royce's  California,  66. 

Rred's  Evolution  versus  involution, 
443. 

Rubles,  artificial,  318. 

Rficker,  Professor,  683. 

Rumination  among  human  beings,  81. 

Russia  and  England,  454;  practice  of 
medicine  in,  185. 

Russian  anthropological  research,  605  ; 
meteorological  work,  342. 

Russians,  the  wolf-bitten,  76. 

Sachs's  experiments  on  plants,  433. 

Sahara,  flooding  the,  85,  la^. 

St.  Andrews,  Dr.  Cunningham  at,  578. 

St  Petersburg  letter,  342. 

Salamanders,  13. 

Salaries  of  teachers,  585. 

Salmon,  abnormal  embryos  of  trout 
and,  516. 

Salt-mine,  52. 

Sanitary  association  of  New  Jersey,  509 ; 
matters,  interest  in,  313. 

Saunders,  William,  412. 

Scarlatina,  136. 

Scarlet-fever  and  milk,  !^ 

Scherser's  Production  und  oonsum.,  263. 

Schley,  Commander,  534. 

Schliemann.  Dr.,  in  Crete,  479. 

School  boards,  women  on,  423, 470,  612  ; 
British,  at  Athens,  611;  children, 
health  of,  133 ;  sessions,  length  of,  381 ; 
superintendents,  handbook  of,  386. 

School-books,  new,  686 ;  on  geology.  448. 

Schoolmasters,  convention  of,  at  Phila- 
delphia, 680 ;  diplomas  for,  588. 


Schools,  French  girls',  480:  German 
girls',  479 ;  graded  system  of,  691 ;  pre- 
paratory, and  colleges,  668:  punish- 
ment  in,  676 ;  science  in  English,  228. 

Sdara,  remarkable  swarm  of,  102. 

Science  for  a  livelihood,  286,  2S&808 ;  in 
colonial  education,  491 ;  in  English 
schools,  228 ;  the  classics  versus,  481. 

Science  and  Education,  prospectus  of, 
467. 

Scientific  knowledge,  first  steps  in,  664 ; 
men  and  their  duties,  641 ;  in  parlia- 
ment, 187;  societies,  misdirected  ef- 
fort in,  428. 

Scotland,  herring  fishery  in,  312. 

Scranton  board  of  trade  report.  878. 

SCUDDER,  S.  H.  The  teaching  of  natural 
history,  4&I,  616. 

Seacoast  defences,  688. 

Sea-level  and  ocean-currents,  84, 99, 891. 

Seaman,  L.  L.  Social  waste  of  a  great 
city,  288. 

Sea-seri>ent,  the,  268. 

Sea-water  in  the  ears,  280, 256. 

Seaweeds,  sheUs,  and  fossils,  99. 

Seismological  society  of  Japan,  248, 244. 

Heismoscope,  a  Chinese,  27%. 

Senses,  study  of  the,  876. 

Se-Quo-Yah,   the  American    Cadmus, 

Serpents,  poisonous,  venom  of,  668. 

Severn  tunnel,  the,  683. 

Sewage,  9,  584. 

Sewerage,  separate  system  of,  899. 

Sexton,  S.    Sea-water  in  the  ears,  25& 

SHARPLB88, 1.     Height  of  a  meteor,  566. 

Shaw's  Co-operation  in  a  western  city, 
531. 

Ship-canal,  Manchester,  137. 

Shorthand  writers,  65. 

Shupeldt,  R.  W.  a  most  extraordinary 
structure,  67;  another  carnivorous 
rodent,  102;  government  science.  86, 
illustrations  in  sodlogi(;al  literiiture, 
389:  larval  am bly stomas,  367;  mum- 
mified frog,  279,  826;  polydactylism, 
867. 

Siberian  university,  first,  685. 

Sidgwick's  History  of  ethics,  266. 

Sierra  Nevadas.  geology  of,  629. 

Signature,  Wasnington's,  849. 

Sims  memorial  fund.  279. 

Skin,  replacement  of,  on  a  finger,  96. 

Skull,  a  long,  436. 

Sleeping  for  long  periods,  296. 

SmaU-pox  in  Brooklyn,  N.Y.,  401;  in 
London,  ?SSL 

Smith,  G.  A.,  864. 

Smith,  H.  H.,  482. 

Smfth,  J.  B.    Polydactylism,  2ia 

SMITH,  R.  M.  Methods  of  investigation 
in  political  economy,  81,  population 
of  mediaeval  cities,  811. 

Smithsonian  reports,  223. 

Smoke-ring,  88. 

Snake-bites,  67. 

Snake-dance,  12. 

Snider's  Faust,  a  commentary,  587. 

Snow  hall,  Kansas  university.  638. 

Social  instincts  of  apes,  874;  science 
club  in  Honolulu,  75 ;  statistics  of 
cities,  141 ;  waste  of  a  great  city,  288. 

Socotra,  538. 

Soda-motor,  367. 

Soldiers  and  invalids  of  the  war,  482. 

Sorbonne,  re-openlng  of  the,  681. 

Sorghum  sugar,  861. 

Spain,  decrease  of  criminality  in,  139 ; 
education  in,  496 ;  progress  in,  611. 

Sparrows,  68. 

Spectrum  of  /3  Lyrae,  80. 

Spine  and  cord,  fracture  of,  425;  tail- 
like  extension  of  the  human,  884. 

Spiritualism,  psychology  of,  697. 

Spleen,  32. 

Springer.  See  Wachsmuth  and  Springs 
er. 

Squid,  a  laree,  870. 

Staebnbr,  F.  W.  The  classics  versus 
science,  484. 

Staley  and  Pierson's  Separate  system 
of  sewerage,  890l 

Star  rays,  666. 


Starr,  E.    Muscular  contraction,  SSw 

Statics,  treatise  on,  66. 

Statistics,    economic,    268;     soclaL   of 

cities,  141. 
Statue  of  Liberty,  628 ;  illumination  of, 

821 ;  torch  of,  687. 
Steam  and  animal  power,  8& 
Steuner,  a  petroleum,  401. 
Steam-heating  problems,  96. 
Stephen's  Dictionary  of  biography,  480. 
Stephens's  Hist(»7  of  the  French  revolu- 
tion, 670. 
Steps  of  men  and  women,  length  of, 

631. 
Stereoscope,  new  form  of,  96. 
Stereoscopic  vision,  681. 
Stoddard,  iT.  T.  Composite  portraiture, 

89. 
Stomach,  fungi  in,  801. 
Stowell's  contributions  to   neurology, 

46a 
Street-railways,  cable,  416 ;  curves  on, 

292. 
Studies  for  boys  and  girls,  489. 
Submarine  torpede  boat,  256 ;  voyage, 

607. 
Succi's  fast,  296,  886. 
Suez  canal,  83. 
Sugar,  sorghum,  861. 
Sugar-raising  in  the  Hawailana,  7S. 
Suicides  in  France,  410. 
Sully,  James,  precocltv  of  genius,  62. 
Surgeons  as  physiologists,  210. 
Surveying,  topographical,  463. 
Sweating  sickness,  190. 
Swindler,  the,  482. 
Swindling  naturalist,  124. 
Swiss  society  of  natural  science,  44. 
Switzerland,  education  in,  585. 
Sylvester's  theory  of  reciprocants,  96. 

Taste,  effect  of  drugs  on,  54. 

Taussig,  F.   w.     The  new  school    of 

economists,  33. 
Taylor,  Dr.,  587. 

Taylor,  T.    Butter  and  fata,  4.'>5. 
Taylor's  tests  for  adulteration  of  butter, 

223. 
Tea,  abuse  of.  292;  delirium  tremens 

from,  505 ;  diseases  due  to,  132. 
Teacher,  A.    llie  teaching  of  natural 

history,  436. 
Teachers'  certificates  in  Germany,  481 ; 

meetings,  687;  salaries,  5%. 
Teaching  of  languages,  611 :  of  natural 

history,  the,  485,  454,  464,  616. 
Technical  education,  381,  472;  in  New 

York,  424. 
Teeth  and  fiour-dust,  513:  chloride  of 

iron  and  the.  387. 
Telepathy,  feline.  123. 
Tetanus,  origin  of,  410. 
Thayer's  Greek-English  lexicon,  686. 
Thomas,  C.    Fort  Ancient,  588. 
1  hompson,  Elizabeth,  science  fund,  L 
Thomson,  Q.  M.    Acclimatization,  426. 
Thought-tiransf  errence,  527. 
Thumb-marks,  166, 212. 
Ticknor's  Ye  olden  time  series,  411. 
Tide  tables  for  1887,  Pacific  coast,  142. 
Timber  of  the  English  colonies,  44a 
Tin,  33. 

Tobacco  and  blindness,  866. 
Tobacco-consumption  in  Europe,  486l 
Todd,  D.  P.    The  American  library  as- 
sociation, 70. 
Todd,  J.  E.    Barometer  exposure,  56. 
Tolmie,  W.  F.,  626. 
Tonquin  academy  of  sciences,  296. 
Tooth,  expulsion  of,  452. 
Topographer,  Haupt's,  468. 
Topographical  drawing,  463 ;  survev  of 

ue  Hawaiian  Islands,  74 ;  surveymg, 

468. 
Topography  of  Greylock,  682. 
Torpedo  boat,  submarine,  184,  25&. 
Tower,  BiffeL  94. 
Toy  pistolB,  deaths  by,  884. 
Tracheotomy  and  intubation,  278. 
Trade-route  to  Bolivia,  27. 
Trade-winds,  189. 
Tradee-nnionists'  council,  44<Il 
Train  telegraphy,  421. 
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Tnmocaspian  railwaj,  18B. 

Trelttolike,  U.  too.  SBi. 

Trenton  n*tiiral  hlBtory  aooletT,  86L 

TriaMic,  new  mammal  from  the  Ameri- 
can, 64a 

Troat  and  ealmon,  abnormal  emtoyoe 
or,61«. 

TftUK,  P.  W.  Ass  with  abnormal  hoofs, 
804 ;  new  bat  from  Paget  Sound,  1MB ; 
the  Almiqul,  9BS. 

TttberculosU,  oontacloaaneae  of,  40U 

Take,  D.  U.,  on  ineanitj,  ttUi 

Talane  anlrerBltf  reetrictlons,  410. 

Tonnel  between  Scotland  and  Ireland, 
186L 

Torkey,  a  medical  school  in,  186. 

Twins,  BUcceneorB  to  the  Siamese,  197. 

TyndiOL  Professor,  48S,  51S. 

Ttno,  Kmma  M.  Technical  training, 
47S. 

Typhoid-fcTer  in  Vienna,  458. 

Tjpograph,  the  standard,  388. 

Uap6,  religion  of  the,  487. 

Unflttest,  surviTal  of  the,  491. 

United  Ktates,  colleges  and  universities 
of,  S88:  defective  classes  in  the,  8S4. 

U.  8.  census,  publication  of,  447;  toL 
ZTiiL  of  Uie  tenth,  686 :  voL  xz.  of 
the  tenth,  iSffi:  coast  and  geodetic 
survey.  818,  890,  664;  changes,  141; 
delay  iu  work  of,  88 ;  hampered,  76 ; 
report,  68H;  work  of,  188,  614;  ento- 
mological commission,  report  of,  188 ; 
flsh  oommtmion,  summer  campaign 
of ,  38,  46 ;  geological  survey,  work  of, 
75;  topographical  work  of,  811;  in- 
ternal revenue  receipts,  400;  naval 
observatory,  97 ;  navy,  report  of  sur- 
geon-general of,  684;  Presidents, 
longevity  of,  678. 

Universities,  37;  of  the  United  States, 
06& 

University  of  London,  68;  of  Paris, 
481:  of  the  city  of  New  York.  488; 
of  the  state  of  New  York,  48 ;  of  Vii^ 
ginia,  obeervations  at  the,  880 ;  restric- 
tions, Tulare,  410 ;  Russian,  66 ;  the 
first  Siberian,  686. 

UtUity,  the  theory  of,  817. 

Van  Dtck,  F.  C.  Polarisation  of  re- 
sistance coils,  566. 


Van  Noetrand*B  englneerinff  macaiina, 
488. 

Vabiokt,  H.  d&  CheTreal*B  centen- 
nial, 848. 

Vauoham,  V.  c.  Polionlnf  by  ice- 
cream, 146. 

Vbbdir,  M.  a.  Coincident  weather- 
conditions,  146, 870. 

Venoms  of  poisonous  serpen  to,  668. 

Victoria,  mineral  wealth  of,  887. 

Vienna  letter,  800. 

Vines's  Physiology  of  plants,  871. 

Vision,  limits  of^m 

Visual  illusion,  870. 

Vivisection,  cruelty  to  dogs  in,  188. 

Vocal  organs,  hygiene  of  the,  841. 

Volcanic  activity  in  the  Hawaiian 
Islands,  67;  eruption  in  New  Ze»> 
land,  68. 

Voyage,  submarine,  607. 

Vulpian,  experiments  of,  on  fish,  466 ; 
on  spinal  diseases,  684. 

Wachsmuth  and  8pringer*s  Palaeo- 
crinoidea,  481. 

Walkbr,  J.  W.  Milk-sickness,  488, 
64a 

Wallace,  A.  R.,  618;  on  the  develop- 
ment theory*  660 ;  writings  of,  468. 

Washington,  entomological  society  of, 
14a 

Washington's  signature,  810. 

Water-color  pictures,  888. 

Water-spouts  on  the  Gulf  Stream,  868. 

WaterHiupply  of   European   capitals, 

SOD. 

Water-tower,  faU  of  a,  867,  618. 
Waves,  length  of,  611. 
Wealth,  philosophy  of,  661. 
Weather,  cause  of  cool,  888,  881;   in 

Iowa,  168;   in  London,  868;   Paclllc 

coast^807. 
WeatheiwMnditions,    coincident,    146, 

87a 
Weather-service  in  New  Jersey,  484. 
Weather-signals,  a  new  system  of,  447. 
Weather-theories,  111. 
Wertheimer's  A  muramasa  blade,  488. 
Wet-nursing,  evils  of,  446. 
Wiedermann,  Dr.,  481. 
WiLUAMB,  E.  H.,  Jr.   A  manual  of  lith- 

ology,  414. 
Williams's  Manual  of  llthc^ogy,  386. 


Williams's  Modem  petrography,  864^ 
Williamstown  and  Greylook,  map  of, 

866. 
Willows,  cultivation  of,  186. 
Windle  on  dentition.  488. 
Wine,  manufactured,  6ia 
White.    See  Meldola  and  White. 
WHrnt,  C.  D.    Sparrows,  68. 
Whits,  O.  T.    Psyohophysics,  808. 
Whitfield's  Brachiopoda  and  Lamelli- 

branchiata  of  New  Jersey,  488. 
WnmiAN,  C.  O.    Abnormal  embryos, 

616. 
Whooping-cough,  66. 
WlLBY,  H    W.    Association  of  official 

agricultural  chemists,  14 ;  economical 

aspect  of  agricultural  chemistry,  160 ; 

unexplained  noises,  848. 
Wilson,  IL  C,  88. 
Winchell's  Geology,  448. 
Winnipeg  country,  the,  687. 
Winslow's  Surveying,  468. 
Wires,  burying  the,  961. 
Wisconsin  experiment  station,  report 

of,18& 
Women  and  education  JB8 ;  at  Oxford, 

686 ;  education  of,  in  Edinburgh,  686 ; 

in  medical  schools,  688 ;  of  India,  68 ; 

on  s(!hool  boards,   470,  618;  on  the 

New  York  school  board,  488;  pedago- 
ic  training  for,  676. 

^D,  De  V.    Flooding  the  Sahara,  166. 
Woodward.    See  Gray  and  Woodward. 
Wright,  G.  P.    Salt-mine,  68. 
Writer's  cramp,  846. 
Wyoming  (Penn.)  historical  and  geo- 
logical society,  ia& 

Yate's  England  and  Russia,  464. 

Yellow-fever  at  Biloxi,  861;  conceal- 
ment of.  868:  in  New  York.  864;  in 
Rio  de  Janeiro,  141 ;  inoculation  for, 
8,08,478. 

York,  sanitary  congress  at,  808. 

Yucatan,  110. 

Zinc  in  Moresnet,  418. 

ZeUer,  B..  468. 

Zo<)logical  literature,  figures  illustrat- 
ing, 888,  484;  station,  Spanish,  76; 
work  at  Liverpool,  la 

Zoology  at  the  Colonial  and  Indian  ex- 
hibition, 10 ;  Packard's,  866. 
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*age    68,  <;oL  1, 14th  line  from  top,  for  « West '  read  *  East* 
^*      68,    "    1,  90th  line  from  top,  for  *  West  Indies*  read 

*  East  Indies.' 
68,   "    8, 16th  line  from  lx>ttom,  for  *  decreasing '  read 

*  increasing.' 
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100,  col.  8,  8d  line  from  bottom,  for  *  Grey '  read  *  Guy.' 
681,   "    1, 18th  line  from  bottom,  for  *meplls'  read 

'Mehlls.' 
681,    *'    8, 1st  line,  for  *  U.  S.  fish  commission '  read 

*  U.  S.  entomological  commission.' 
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